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Introduction
Sensing Health

A gentle vibration on my wrist, like the press of a thumb, triggers an almost 
automatic reaction. My arm raises from a resting position, tucked at my 
side, swiveling so my elbow settles into the crease between my leg and 
pelvis, about two feet below my tilted head, perfectly aligned with the 
direction of my gaze. With the rotation of my wrist, a message emerges 
from the bottom of the screen of my Apple Watch: a small icon showing 
three concentric circles in red, green, and blue sits next to a header labeled 
“Activity.” Below, text in a bold white font tells me, “You can still do it. 16 
calories and you’ll close your Move ring, Mikki. A brisk, 5- minute walk 
should do it” (Fig. 1). I raise my right hand and with a slight push on the 
dial to the right of the screen, the message scrolls down to reveal a statistic 
in boldface, comparing the number of calories I’ve burned to the set daily 
goal. A tiny bar graph visualizes spikes in my activity, showing tall lines 
early in the morning and tapering off as the day continues. As I glance at 
the screen, I can feel my upper body tense, pulling my shoulders toward 
my ears, muscles contracting inward. The sudden disruption of my relaxed, 
prone body with the tensing of muscles across my chest and back leads me 
to shift my hips back and forth, and stretch my legs forward as if my lower 
half is trying to resist the pull of my upper body at the screen’s instruc-
tions. I have to actively will my shoulders to sink back down into the pillow 
behind my head, stretching my head to the left and right to release the ten-
sion across my collarbone. As I feel my body sink further into the couch, I 
think to myself, “sixteen calories is nothing, you don’t have to move.”
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My habitual responses to the Apple Watch are partly related to how my 
body has learned the vibration patterns of the device; with a single, sharp 
pulse to my wrist, I may lift the screen to my gaze and watch the text mes-
sage pop up on the screen, or the repeated vibration against my skin may 
cause me to stop all my actions and see who is calling on my phone. How-
ever, the imperative to move— to burn more calories in pursuit of a daily 
goal— cannot be reduced to a Pavlovian training of my body. The power of 

Fig. 1. An example from Apple’s website of the notification delivered at the end 
of a user’s day. Apple describes the daily reminders as “coaching,” which includes 
a quantified suggestion for activity and data visualizations. (“Close Your Rings,” 
Apple, accessed February 2023, https://www.apple.com/watch/close-your-rings/.)
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the message described above lies in the way it prompts not only a reaction 
but also a reflection on my body, my actions, and by extension, my health.

The statistics outlined on the Apple Watch interface are meant to 
implicitly reflect my health— or at the very least, my efforts to perform, 
pursue, or maintain health. The Apple Watch is a common example of a 
smartwatch, which combines a range of features typically supported by 
a smartphone, including messaging to calendar and geolocation services, 
with health-  and fitness- tracking features. The smartwatch is perhaps one 
of the most recognizable examples of digital health technology, or the 
growing market of health- related material technologies and the algorithms 
and analytical methods they use and support. Digital health technologies 
include a wide range of commercial and medical products, from digital 
patient records to popular wearable technologies, but all roughly aim “to 
support health systems in all countries in health promotion and disease 
prevention . . . by improving the accessibility, quality, and affordability of 
health services” to promote “patients’ wellbeing.”1 Popular digital health 
technologies like smartwatches locate these improvements in personal data 
tracking. Through sensors and algorithms, devices and platforms claim to 
grant access to a range of metrics, including heart rate, steps or distance 
traveled, and blood oxygen levels, and offer a tracking system to moni-
tor the data over time. The data- tracking system is designed as a way to 
maintain or improve physical and mental well- being. Mobile technologies 
and networked platforms have become essential tools for the develop-
ment of digital health: from digitized patient records to crowd- sourced 
diagnostics, to the health- monitoring apps that now come standard on 
Apple and Android smartphones. Across all of these technologies, health 
is defined both explicitly and implicitly, whether through quantified mea-
surements or supporting medical information. These standards are rein-
forced through features such as biofeedback, or goal- based systems that 
frame behaviors and vitals in relation to the platform’s biostatistical health 
standards. Collectively, the data, supplementary information and visualiza-
tions, and tracking features claim to provide individuals with a representa-
tion of their health. Apple Watch, for example, reinforces a standard of 
health maintenance based on achieving a daily calorie count. This mea-
sure is communicated through a combination of vibration mechanisms and 
interface design that organizes statistical information and suggests strate-
gies for maintaining and improving health. But where do these definitions 
of health come from, and how can they affect an individual’s perception of 
their body, health, and behaviors?
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This book addresses this question by approaching digital health tech-
nologies as aesthetic experiences. By “aesthetics,” I am not referring to 
the Kantian association with beauty or judgment, but instead invoke its 
Greek origin, aisthetikos, which describes that which is perceptible to 
the senses.2 Aesthetics includes visual, auditory, and haptic forms of per-
ception, all of which are central to the design and experience of digital 
health technologies. As the opening description illustrates, digital health 
technologies involve material technologies, data tracking, and feedback 
systems as well as a range of sense perceptions and embodied reactions. 
The definition of “health” emerges through an embodied experience of 
the Apple Watch, not simply through the biomedical data it provides. 
Indeed, the power and complexity of digital health technologies lie in 
the way the platforms and devices become embedded in day- to- day life, 
circling wrists or populating the screens of phones, supposedly monitor-
ing and supporting an individual’s well- being. Consequently, the technol-
ogy’s definition of health is found in the familiar and small interactions, 
the push notifications, reminders, visualizations, and statistics that pop up 
throughout the day. Like the experience of health itself, these encounters 
often fade into the background or go unnoticed. But their power often 
lies in their ordinariness, the ways these articulations of health are com-
municated through the most basic ephemeral encounters with technol-
ogy: the glimpses, glances, and vibrations that occur throughout the day. 
Pinpointing the definition or experience of health is thus a challenge as it 
becomes dispersed across a range of ephemeral encounters with screens 
or devices.

To capture and analyze the aesthetic experiences of digital health tech-
nologies, I turn to the descriptive methods of film and media studies, a 
discipline challenged with understanding the relationship between the aes-
thetic forms of time- based audiovisual texts and mediated experiences. My 
approach combines two separate but interwoven modes of description. I 
first focus on descriptions of the technology’s design and interactive fea-
tures as a way to analyze the visual and haptic rhetoric of health. I then 
turn to phenomenological description as a way to capture the correspond-
ing bodily reactions and sense perceptions created through the structures 
of the device or platform. By combining these two modes of description, 
I consider the rhetoric and design of digital health platforms and inter-
faces as well as the range of sensuous experiences that collectively inform 
how individuals understand their bodies and health. These two modes of 
description offer a way to grasp and analyze how health is communicated 
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to individuals, and the specific configurations of the body and lived experi-
ences they generate.

Digital health technologies combine the features of mobile and digi-
tal technologies with biomedical preventative approaches to health that 
have developed over the last half- century. For example, Apple Watch has 
a default daily exercise goal of thirty minutes per day, in line with public 
health campaigns and official recommendations from the CDC.3 How-
ever, the emphasis on quantifiable measures of health ultimately rein-
forces a highly reductive, individualistic understanding of what it means 
to be fit, healthy, and well. Like Apple Watch, digital health technolo-
gies often foreground numbers tied to weight and physical ability, like the 
number of calories I burn or minutes I exercise, and efface any social and 
environmental determinants of health. Rather than considering how, for 
example, socioeconomic conditions or genetics may shape my health, I’m 
urged to continually examine my day through the lens of data, accumulat-
ing, improving, and conforming to the structures of the device imposed 
on me by the technology. Moreover, many of these devices and platforms 
are only financially accessible to those with expendable income, or they 
are made available through private insurance companies that ask for data 
sharing in exchange for reduced healthcare costs.4 For example, Apple 
Watch pricing starts at $279 and requires a corresponding smartphone to 
access the full range of features.5 As a result, scholars have critiqued digi-
tal health for reinforcing preventative models for health that emphasize 
the ideology of bodily control, optimization, and improvement.6 Through 
a focus on numbers, and structures that encourage the improvement of 
metrics, digital health technologies promote a model of health that priori-
tizes individual self- surveillance and controlling the body and behaviors as 
a form of health maintenance.

At the same time, a user’s perception and understanding of health can-
not be reduced to the goals or structures of the technology. As I describe 
above, I do feel the pressure to conform my body and habits to the struc-
tures of the device. Failure to accumulate those numbers can feel like a fail-
ure to be healthy or even a failure of the self. But my opening description 
cannot be reduced to a narrative of mindless conformity at the hands of 
technology. I ultimately resist the call of the device, choosing not to align 
my actions with the watch’s recommendations. Descriptions of the experi-
ence of digital health show that these technologies often create compli-
cated relationships between the body and health. While the technologies 
reinforce preventative definitions of health that emphasize improvement, 
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this does not necessarily mean that individuals conform their habits to the 
data on screen or ignore their bodies in favor of numbers.7 More often than 
not, the digital health experience incorporates moments of conformity and 
resistance, bodily alienation, and reflexivity.8

As a practice concerned with the specificity of subjective experience, 
phenomenological description can highlight the way individual bod-
ies navigate the biomedical structures of technology. At the same time, 
phenomenological description cannot offer a generalizable account of 
the experience of digital health. The descriptions instead reveal how 
approaching digital health as aesthetic experiences can be used to explore 
the tensions between technologies and bodies, and the multiplicity of 
experiences generated through the platforms and devices. Put another 
way, my use of description acknowledges and critiques the biomedical 
structures of digital health technology while remaining attentive to the 
lived experiences of users.

The use of description in this book presents both practical and philo-
sophical possibilities for the study, design, and use of digital health tech-
nologies. First, description can help researchers, designers, and users 
cultivate digital media literacies to understand the role of emerging tech-
nologies in a changing health and media landscape.9 By describing specific 
encounters with technology, it showcases how particular design choices 
and interactive features shape the perception and meaning of health. 
Accounts tracing the relationship between design and experience can be 
used by scholars in the social sciences and humanities studying the impact 
of digital health technologies, as well as designers invested in develop-
ing technologies that move away from biomedical frameworks for health. 
However, this literacy is not limited to the study of digital health. As I 
show, the act of description itself prompts critical reflection on the part 
of the describer. As digital health becomes integrated into institutions and 
official medical treatment regimens, it will be harder for individuals to 
opt out or resist the biomedical definitions of health promoted via the 
platforms and devices. It will become imperative for individuals to develop 
digital literacy skills to question, resist, and reflect on the structures of 
health and bodies that many commercial technologies promote. The prac-
tice of description prompts an individual to translate their experiences 
into language and may be capable of encouraging a more attentive and 
critical relationship to the experiences generated through digital health 
technologies. As a contribution to what Kristin Ostherr calls, “the digital 
health humanities,” my use of description can thus help expand the study 
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of media and technology in the health humanities, which has largely been 
informed by traditions in literary analysis.10

Second, the practice of describing digital health technologies can be 
used to expand the philosophy and theory of health. While health may 
remain “absent” or in the background, for the most part, I suggest that 
description reveals how technologies may be capable of bringing to the 
fore a sense of the body’s affordances and relationship to the world. The 
practice of describing often shows moments of friction and bodily attun-
ement that escape the biomedical binary between health and illness— 
moments of what I call “feeling health.” Drawing on philosophical work in 
medical phenomenology, I question whether descriptive accounts can be 
used to move away from a strictly biomedical approach to health, in favor 
of a spectrum model that describes how the sense of possibility and “abil-
ity” fades or diminishes in illness. This phenomenology of health does 
not suggest that “ability” or capacity is measured by external (biomedical) 
standards, but is instead dependent on an individual’s subjective being- in- 
the- world.11 Likewise, a spectrum model of health is not meant to suggest 
that bodily reflexivity and attunement is a moral good that can replace 
the exclusionary structures of biomedical definitions of health. Descrip-
tion instead provides a method for nuancing and clarifying how health is 
made meaningful and felt for individual bodies as they engage with digital 
health technologies.

The practice of describing the aesthetic experience of digital health 
technologies can thus be applied across a variety of practical and academic 
contexts. Scholars and practitioners analyzing the use and function of 
digital health may find the sections of close aesthetic description particu-
larly useful, while those interested in developing critical reading practices 
may benefit from description as a method of self- reflection, and scholars 
interested in theories and philosophies of health may find the discussions 
of description and embodiment a useful resource for developing defini-
tions of health alongside biomedical frameworks. As I show throughout 
this book, digital health technologies generate complex and contradictory 
experiences and understandings of the body. It’s only by attending to the 
“mundane frictions,” moments of resistance, reflexivity, and ambivalence, 
alongside moments of conformity that one can grasp how digital health 
technologies shape the perception of health.12 By approaching digital 
health as aesthetic experiences, this book offers strategies for capturing, 
reading, critiquing, and theorizing the veritable configurations of the body 
and the embodied experiences they generate.
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Describing (Digital) Health

Studies of digital health technologies have largely overlooked the role of 
aesthetics and design in favor of analyzing corporate rhetoric. Both socio-
logical and humanist studies tend to focus on how language and the struc-
tures of commodification construct and exploit an imagined ideal user.13 
The marketing campaigns, quantified structures, gamified components, 
and price points of digital health all collectively imagine a single, unified 
fantasy of the ideal user. The advertisements for many devices showcase 
active, able bodies of young professionals who have incorporated the tech-
nology into the flows and rhythms of their busy, everyday lives. The com-
panies rarely acknowledge disability (save for an occasional wheelchair 
user) or the range of environments and social conditions, such as parenting 
or types of work, that may prohibit conforming to the structures of the 
device.14 Instead, the simplicity of meeting a daily numerical goal is held 
up as the pathway to health. From the prices of the technologies to the 
reduction of health to calorie counts and exercise, and even the way the 
reminders and notifications implicitly assume how a workday is structured, 
digital health technologies (and fitness and wellness culture, more gener-
ally) imagine an ideal user who inhabits a middle-  or upper- class white 
lifestyle.15 The fantasy of the digital health subject is supported through 
datafication of the body and behaviors that are compared to biostatistical 
norms. Scholars have thus argued that digital health technologies function 
as tools for normalization, “compelling” individuals to meet criteria that do 
not take into account nonnormative bodies or lived experiences.16

While such accounts provide essential critiques of how the language of 
healthism, neoliberal values, and biomedical authority are perpetuated via 
digital health, they ultimately overlook the power of the visuals and feed-
back features and risk homogenizing the digital health experience. Digital 
health technologies implicitly communicate a definition of health through 
a combination of visual and linguistic rhetoric and feedback features, and 
how individuals use, understand, and experience those interactions varies 
from person to person. Approaching digital health as an aesthetic experi-
ence helps provide an account of digital health that acknowledges how bio-
medical approaches to health are reinforced through design and feedback 
features while remaining open to the veritable sense experiences of the 
individuals who use the technologies.17

However, the ephemerality of the digital health technology experience 
poses an analytical challenge. How does one translate into written form 
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the experience of a push notification or audio feedback during a work-
out? Close visual analysis of an interface may reveal the rhetorical power 
of visualization, or analyzing the rhetoric of an advertisement may reveal 
the goals of a product, but these processes alone cannot capture the lived 
experience of interacting with the device. Thus, I approach digital health 
as scholars approach film and other moving- image media: as aesthetic 
experiences generated through a combination of formal properties, view-
ing conditions, and embodied sensations. By “aesthetic experience,” I don’t 
mean to suggest that digital health objects are experienced as artworks or 
even that they provoke experiences of beauty (the two major concepts that 
drive philosophical aesthetics). Rather, my use of “aesthetic” more broadly 
names a mode of experience that is attuned to the particularities of sensa-
tion, both bodily and perceptual. While the description of these particu-
larities is most commonly associated with academic disciplines concerned 
with the analysis of artworks, such as film and media studies, all kinds of 
objects provoke aesthetic experiences and thus demand close description 
of them. In film and media studies, description functions as the method for 
quoting the ephemeral properties of a text as well as a means for analyzing 
the experience of cinema.18 That is, description functions as a way to trace 
the relationship between the formal structures of a text— e.g., editing, cin-
ematography, lighting— and the mediated experience of such techniques. 
Because the discipline uses description as the grounds for analysis, schol-
ars have argued that film and media studies has been highly influenced 
by phenomenological methods and modes of thinking.19 Though the use 
of description by scholars in the discipline is not always explicitly operat-
ing through traditions of phenomenology, description functions as a tool 
for capturing and elucidating the aesthetic experience of moving images.20 
Thus, while I distinguish between descriptions of the device and platform 
design and phenomenological descriptions of the experiences of digital 
health technologies, these two strategies are ultimately intertwined and 
continuous with one another. In this respect, my use of description resem-
bles the methods of medical phenomenology, which combines the close, 
firsthand description of one’s experience with analysis to make broader 
claims about the body, health, and medicine. This book brings film and 
media studies’ analytical methods into conversation with medical phenom-
enology to show how design choices and technological features inform the 
experience and perception of health.

The practice of embodied description has been an essential resource 
for interrogating the relationship between generalized models of “the 
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subject” and the experiences of individual bodies. Medical phenomenol-
ogy and disability studies, for example, are both invested in how medically 
determined norms for health are often at odds with bodies and experi-
ences.21 Indeed, the distinction between medically defined disease and the 
subjective experience of illness has been advanced through the intersection 
of phenomenology and disability, particularly through the work of S. Kay 
Toombs. Through her phenomenological descriptions of multiple sclero-
sis, she highlights the disconnect between her lived experience and medi-
cal interpretations of her illness.22 While traditions of phenomenology in 
philosophy originally aimed to theorize a universal subject, the method 
of phenomenological description has been adopted by feminist, and later 
disability, queer, and critical- race scholars, who see phenomenology as a 
way to identify the points of friction, tension, and impossibility that some 
individuals face as they move about the world. Across these disciplines, 
phenomenology interrogates the norms of society, showing the way certain 
bodies, identities, or actions may be at odds with the socially constructed 
“natural” order. Most famously, Simone de Beauvoir adopted phenom-
enology to explore how the feminine subject was constructed through 
the interaction between a world structured by patriarchy and the female 
body.23 Frantz Fanon took the phenomenological investment in the “I can” 
of the subject, to theorize the “I cannot” of the Black subject, whose race 
continually “interrupts” the possibility of “being- at- home” in the world.24 
Rather than providing universal theories of the subject, the application 
of phenomenology in these fields has demonstrated the tension between 
normalizing structures and particular bodies, illustrating that there is no 
single, universal body or subject.

My use of description follows these traditions by highlighting the com-
plicated relationship between the experiences of the individual body and 
the structures of digital health technology. As an able- bodied, middle- class, 
cis, half- Asian woman, I have the economic and physical privileges to pur-
chase the digital health technologies discussed throughout this book and 
to pursue the fitness and wellness goals they promote. I am also an active 
person who (for the most part) derives some pleasure or stress relief from 
exercising, and these physical and mental affordances undoubtedly shape 
my embodied experiences of digital health technologies. I also live in a 
major urban city, where I can readily access outdoor spaces year- round, 
pursue a range of physical activities, and acquire or participate in the latest 
fitness and wellness trends and technologies. Thus, in many ways, I am the 
target market for the digital health market.
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At the same time, there are ways I do not “fit” the model of the imag-
ined ideal user seen across digital health advertisements and websites. I 
am a half- Asian woman who does not have the ideal “healthy,” toned, and 
thin body promoted by health and fitness companies, and I know that no 
amount of exercise will ever change that fact. Exercise and physical activity 
have never come easy to me due to unchangeable aspects of my anatomy: 
my short legs and knock- knees make me slow, often awkward, and prone 
to injury. I am not necessarily what someone imagines when they think of 
the ideal “healthy subject.” Thus, despite my able- bodiedness and socio-
economic and environmental privileges, my body continues to be at odds 
with the rational, biomedical fantasy of the devices. My descriptions reveal 
the tensions and complexity of these experiences as I oscillate between 
moments of fluidity and friction, between falling into the biomedical 
imperatives of the device and critical questioning.25

My descriptions cannot be read as simply disciplining the body in pur-
suit of a quantified measure of health. In other words, description shows 
there is nothing disembodied about digital health technologies;26 these 
devices and platforms continually prompt individuals to reflect on the body 
and their movements through the world. I examine whether that reflec-
tion or reflexive encounter encourages objectification, self- alienation, or 
neoliberal subjugation. The answer is almost always, yes and no. These 
technologies do not become seamlessly integrated into everyday life; they 
trigger frictions, questions, and skepticism. Description often shows that 
digital health presents multiple configurations of the body— technological, 
biomedical, sensorial— that overlap and contradict one another.27 How-
ever, I do not claim that one perspective defines digital health, but instead 
emphasize how description reveals that such frameworks for health and the 
body coexist in the experience of these devices and platforms.28

The oscillation between absorption and friction in the experience of 
digital health can be explained through phenomenological approaches to 
the body, particularly the work of Maurice Merleau- Ponty, who has shown 
that the body is experienced as both a subject and an object. Through the 
practice of description, Merleau- Ponty argues that individuals experience 
the body from a first-  and third- person perspective: as the conduit for 
sensations and actions, but also as fleshy material that can be measured, 
observed, and examined. For example, in one of his most famous examples, 
he uses the experience of touching one’s left and right hands. This action 
creates the simultaneous sensations of being touched and touching. In 
other words, the hand appears as both the object of sensation as well as the 
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active agent of sensation itself.29 Thus, for phenomenologists, the experi-
ence of the body is never static, but continually shifts between subject and 
object as individuals move through the world. Indeed, an awareness of the 
materiality of the body can emerge at any time, from the presence of an 
itch to the experience of pain.

A phenomenological approach to the body allows space for the pres-
ence of multiple experiences of the body through digital health. The body 
can appear continuous with the device, as when the weight of the watch 
circling the wrist helps maintain the swing of the arm as an individual 
takes a walk. Or the body can appear strangely objectified as the numbers 
and visualizations transform it into the focus of biomedical observation. 
The subject- object body from phenomenology helps account for how 
these technologies often create moments and encounters that remind one 
that they both have and are a body. These are moments when the tech-
nology merges with human experience, but also reminds one that one is 
a fleshy body with affordances and limitations. I suggest that the act of 
describing such oscillations between subject and object can help theorize 
an embodied understanding of health to move beyond the preventative, 
biomedical framework.30

However, an embodied understanding of health— an understanding of 
what it means to feel healthy— poses experiential and philosophical chal-
lenges. Health is most often only noticed in its absence, when one becomes 
sick or encounters physical and emotional barriers that interrupt the flow 
of everyday life. Biomedicine emphasizes homeostatic models of health, 
where the “normal functioning” of the body (often measured through 
quantifiable tests) is contrasted with the disruption of illness.31 Medical 
phenomenology has reinforced this understanding by aligning health 
with the unconscious experience of the body. Drew Leder’s account of 
the “absent body” describes how health, like the body, recedes from our 
awareness in our movements through the world, only to appear in injury 
or illness.32 Indeed, as I move throughout my day, I am rarely conscious of 
my body’s functioning. I do not sense my steps, my breath, or my body’s 
internal functions; instead, my perception is directed toward my actions, 
completing the basic tasks of my day. My “healthy” body is a vehicle for 
action but remains in the background of my consciousness.

“Feeling healthy” thus appears to be an oxymoron, inaccessible in one’s 
day- to- day movements through the world. However, for phenomenolo-
gists trained to describe the backgrounds of experience as much as the 
intentional objects of perception, the body is always present. Even when 
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individuals are not conscious of their bodies— when the body functions 
unconsciously as the agent of touch— their body remains the conditions 
for the possibility of that experience.33 For Merleau- Ponty, careful descrip-
tions of sensations and actions function as a way to show the presence of 
the body at all times as it moves between the background and foreground 
of consciousness.

Thus, while health may remain “absent” or in the background, descrip-
tion can show how digital health technologies may bring a sense of the 
body’s affordances and relationship to the world to the fore. Through her 
phenomenology of pregnancy, Iris Marion Young has already contested 
the uniformity of health as “equilibrium” (a state only experienced by the 
ideal young adult male body) by pointing to the natural cycles of women’s 
bodies as an example of how health is often punctuated by moments of 
disturbance and irregularity.34 Likewise, scholars in disability studies have 
complicated the assumption of a binary between health and illness by 
examining experiences of health within illness, or arguing that adjusting 
to living with chronic illness can be understood as a form of health. These 
scholars argue that the illness experience— and by extension, the health 
experience— are constituted through the interaction of subject and world, 
and thus are continually shifting and being shaped by subjective experi-
ences and engagements with the world.35 Following these accounts, I turn 
to the work of medical phenomenologist Frederick Svenaeus to suggest 
that health cannot be reduced to absence. Drawing on Heideggerian phe-
nomenology, he posits a definition of health that is related to the moments 
when one feels one’s bodily capacities to navigate the environment and 
perform tasks, or one’s subjective faculty for action.36 He argues that health 
can be understood through a spectrum model that acknowledges how indi-
viduals’ bodies shift through experiences of health and illness.

The complicated, reflexive experiences of the body are rarely discussed 
as components of the ordinary experience of fitness, health, or wellness.37 
I bring Svenaeus’s spectrum model into conversation with descriptions of 
digital health to theorize the moments of bodily attunement and reflexivity 
that cannot be explained as the rationalization of the body through quan-
tification or as instances of self- alienation.38 As these technologies become 
embedded into the fabric of day- to- day life, they create interruptions and 
reminders to reflect on the body. Sometimes quantification, biofeedback, 
and other forms of bodily analysis may encourage one to objectify the body, 
but at other moments, these encounters may draw attention to bodily sen-
sations, remind one of one’s bodily capacities, or prompt one to sense one’s 
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body as one moves through the world. The descriptions of digital health 
technologies offer examples of such experiences and suggest that descrip-
tions may reveal moments when health can be felt.

Defining Health

Digital health technologies promote a framework for health that has 
emerged over the last century through a constellation of changes in medi-
cal research, healthcare policy, and economics, and through technologi-
cal advances. All of these factors have collectively shaped an ideology of 
health associated with individual health management and prevention. 
While medicine has traditionally defined health through the homeostatic 
model, where health is understood as the absence of disruptions to the 
body’s biological functions, the vernacular understanding of the term is 
more closely aligned with the concept of preventative care. The rising rates 
of chronic illness in the United States in the twentieth century prompted 
a major shift in medical approaches to healthcare. Heart disease and other 
chronic “lifestyle diseases” are conditions that emerge from everyday hab-
its and behaviors, such as diet and physical activity. While genetics and 
environmental conditions factor into the development of these diseases, 
they are considered to be largely preventable. In response, medicine has 
placed greater emphasis on strategies for prevention, focusing on habits 
and behaviors— “lifestyle choices”— that supposedly reduce the risk of ill-
ness.39 Thus, today, health isn’t simply the disease- free body; instead, every 
body becomes a site of risk for chronic disease that must be monitored 
and maintained to prevent future illness.40 Health becomes located in the 
everyday habits and behaviors that seemingly shape one’s future well- being.

Fitness and wellness have emerged as key approaches to support a pre-
ventative model of health. Chronic illness prevention is often focused on 
factors that contribute to the development of disease, such as weight and 
diet. Fitness, in particular, is framed as an essential resource for disease 
prevention as a way to manage weight and strengthen the cardiovascu-
lar system.41 The twentieth century saw the rise of institutional initiatives, 
including the establishment of physical education programs, public health 
campaigns, and the rise of the commercial fitness industry and gym cul-
ture, all of which promote fitness as a critical tool to support and main-
tain health.42 Just as fitness integrates physical activities and behaviors 
into a definition of health, the concept of wellness incorporates an ever- 
expanding array of environmental, social, psychological, and economic fac-
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tors. As a relatively novel approach to health, wellness has grown in popu-
lar discourse since WWII through popular self- help literature, the rise of 
alternative medicine, and New Age health. Wellness is typically associated 
with a more expansive and holistic definition of health, and brings broader 
social, economic, and environmental conditions, as well as considerations 
of mental health, into a definition of an individual’s well- being. Wellness 
practices, from yoga to meditation to special diets, and other therapeutic 
forms of care, are largely understood as tools to ensure the future holistic 
health of the individual. In other words, wellness is an aspirational concept 
that imagines an anticipated state of the body. Wellness is thus something 
pursued and performed through choices that supposedly decrease the “risk” 
(and cost) of preventable diseases.43 Wellness is not a state one attains or 
achieves, however, but a receding goal that influences one’s present.

Quantification has been a central tool for the incorporation of fitness 
and wellness into contemporary preventative understandings of health. 
One of the challenges for preventative medicine has been convincing 
individuals to change their daily habits, behaviors, and choices that ideally 
reduce risk, but cannot necessarily guarantee good health. Quantification 
helps translate prevention into seemingly tangible numbers, visualizations, 
and goals. As elements of the body and daily life become quantified, they 
can be monitored, maintained, and improved on, and the data can be used 
to set standards, norms, and targets. It gives individuals clearly defined 
parameters for understanding how their daily habits and choices inform 
the future goal of “health.” The same framework has been used to expand 
health to consider environmental, social, and psychological factors that 
shape individual health and well- being. By quantifying components of fit-
ness and wellness, from stress and anxiety to physical exertion, the range of 
behavioral, emotional, and physical factors are rendered legible and trace-
able by biomedical means.44 Over the last century, quantified measures of 
health, wellness, and fitness, including BMI (body mass index), blood pres-
sure, calorie intake, exercise minutes, stress ratings, and steps walked have 
all become standards for monitoring and assessing health and well- being.

The application of quantification to an expanded definition of health is 
related to the expansion of biomedicine, or what has been called the medi-
calization of “life itself.”45 Biomedicalization explains the contemporary 
expansion of medical authority through technoscientific developments, 
economic and political policies that have given rise to privatized medical- 
industrial systems, and the expansion of “risk” and surveillance through 
emerging technologies and medical advancements.46 Within the biomedi-
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cal paradigm, medicine and medical approaches to the body and daily life 
are increasingly viewed not as a resource for treatment, but as a tool for 
“transformation.”47 The methods and frameworks for biomedicine are 
“speculative, anticipatory,”48 and do not necessarily aim to “restore” health, 
but instead serve as a way to improve on and optimize the self. Biomedical 
frameworks, such as quantification, surveillance, and risk, have supported 
and promoted the incorporation of fitness and wellness into preventative 
models of health, effectively expanding medical jurisdiction across a grow-
ing range of bodies, habits, and behaviors.49

The expansion of biomedical power through forms of health surveil-
lance, maintenance, and anticipation of risk, has paradoxically been upheld 
by the shift toward the rhetoric and ideology of individual responsibility.50 
In other words, health, fitness, and wellness are increasingly understood as 
personal and private concerns to be managed and maintained by individu-
als, rather than healthcare practitioners or medical institutions. Quantifi-
cation and other forms of surveillance support the ideology of individual 
responsibility by suggesting that by counting, tracking, and completing 
daily numerical fitness and wellness efforts, individuals have greater con-
trol over their health. Numerical frameworks for fitness, wellness, and 
health create the perception that illness and indeed the health of the body 
can be controlled through individual actions and choices.

Individualized approaches to preventative health are largely framed 
through economic incentives, such as reduced healthcare costs associated with 
chronic illness. For example, the Department of Health and Human Service’s 
2018 Guide to Physical Activity, 2nd ed., begins with an explicit message about 
the relationship between fitness, preventative health, and spending:

Today, about half of all American adults— 117 million people— have 
one or more preventable chronic diseases. Seven of the ten most 
common chronic diseases are favorably influenced by regular physi-
cal activity. Yet nearly 80 percent of adults are not meeting the key 
guidelines for both aerobic and muscle- strengthening activity, while 
only about half meet the key guidelines for aerobic physical activity. 
This lack of physical activity is linked to approximately $117 bil-
lion in annual health care costs and about 10 percent of premature 
mortality.51

Quantified forms of health maintenance, from exercising thirty minutes a 
day to a 2,000- calorie diet, appear to place the tools of preventative medi-
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cine in the hands of individuals, reducing the risk of future illness and the 
cost of healthcare. However, it simultaneously suggests that responsibility 
falls on the individual, who can and should work to maintain and manage 
their own health.

Thus, biomedicalization supports an ideology of health closely aligned 
with the logic of late capitalism.52 As “patient- consumers,” individuals are 
encouraged to engage in preventative health through daily fitness and 
wellness practices, consumer choices, and quantified forms of surveillance 
to prevent an anticipated illness.53 The preventative model of health is 
thus deeply classed because it assumes all individuals are equally capable of 
accessing the tools for health monitoring and are capable of maintaining 
their health through fitness and wellness efforts. There is no consideration 
of how physical, environmental, and socioeconomic privileges may shape 
who can and cannot engage in preventative health practices. Indeed, the 
individuals most often at “risk” are those who face broader environmental 
and social challenges that impede health maintenance. As numerous schol-
ars have shown, the burden of healthcare cost and maintenance is unevenly 
distributed, falling on populations that exist at the margins.54 However, the 
ideology of individual responsibility effaces these realities, suggesting that 
disease or illness is a personal failing.55

Digital health technologies inherit and expand the biomedical, preven-
tative framework for health, wellness, and fitness. By offering new ways 
to quantify, track, and monitor health fitness and wellness, digital health 
technologies reinforce the ideology of individual responsibility and self- 
care associated with biomedicine and neoliberal capitalism.56 Through 
datafication, digital health technologies also increasingly conflate preven-
tion and improvement. Most platforms incorporate elements, such as daily 
quantified goals, community competitions, and reminders that continually 
push individuals to meet new statistical standards, accumulate more steps, 
burn more calories, move a bit more, and stand a bit more, all in pur-
suit of health. Structured like a game or competition, accretion masks the 
fact that health, within these parameters, is not something that anyone can 
achieve or attain.57 Instead, individuals who ascribe to these systems end up 
caught up in a never- ending cycle of accumulation and improvement; and 
by extension, health becomes framed through the logic of capital.

Moreover, as Olivia Banner has argued, digital health technologies are 
part of a contemporary biomedical marketplace, where through datafica-
tion bodies are fragmented into pieces, converted into value, and bought 
and sold according to the logic of capital. She terms this system “commu-
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nicative biocapitalism,” and argues that digital health creates new avenues 
for the production of health data, which can in turn be used to create new 
markets for capitalist exploitation.58 Digital health websites and platforms 
use the data- mining practices of Web 2.0 to expand this marketplace by 
converting health communication— conversations around health, bodies, 
and wellness— into new sources for profit.59 This expansion is facilitated 
and promoted through digital health platforms that draw on the rhetoric of 
self- care and empowerment, encouraging users to take their medical care 
into their own hands.

This is all the more true of popular digital health technologies, which 
are first and foremost consumer products, designed, developed, and sold 
by major corporations. While companies like Apple and Fitbit may employ 
medical experts and borrow from the rhetoric and authority of biomedi-
cine, most products are produced outside of medical or academic research 
labs.60 Moreover, companies generate profits not simply by selling tech-
nologies, but through data- mining practices. The data collected through 
digital health technologies thus do not simply serve as a personal and pri-
vate mechanism for the collection and analysis of health data, but instead 
function as a source of profit for companies that capitalize on user data and 
communication.61 All of these economic processes are masked through the 
language of “you.” Digital health marketing campaigns and slogans often 
foreground the personal— the individual— health benefits to promote the 
idea that their technologies can endow users with power and control over 
their bodies while effacing the literal costs and markets they may create 
through self- tracking practices.

The expansion of preventative health through datafied surveillance has 
led many scholars to argue that digital health technologies are tools for 
neoliberal subjugation. Scholars have argued that digital health technolo-
gies expand biomedical surveillance, effectively extending the “medical 
gaze,” once confined to the clinic, to the habits, spaces, and routines of 
everyday life.62 The platforms and devices use quantification and tracking 
to offer individuals an ever- widening range of elements to monitor, rein-
forcing the sense that the body and health can be controlled through per-
sonal actions and choices. Situated within a contemporary biomedical mar-
ketplace that emphasizes individual “choice” and “freedom,” digital health 
technologies reinforce the diffusion of medical power across an assemblage 
of authorities, including healthcare providers, technologies, and the indi-
viduals themselves. Within this context, biomedical power is not felt as an 
exterior pressure imposed on an individual; instead, the practices of self- 
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monitoring appear to be self- motivated choices executed by responsible 
individuals in pursuit of health.63

Within the quantified, anticipatory logic of preventative health and 
digital health technologies, the body becomes increasingly fragmented 
and obfuscated. Digital health technologies offer more and more specific 
methods of health monitoring, and as a result, the holistic body is replaced 
by discrete data sets. For example, as I look at the “Health” app on my 
phone, my body, health, and behaviors are transformed into discrete data 
sets, ranging from heart- rate averages to progressively granular informa-
tion such as “walking asymmetry” or respiratory rate. The data provided 
by my phone claim to offer something “more” than is phenomenologi-
cally available to me. My attention moves away from my body as a whole 
toward the “revelations” about my body that are only accessible via the app. 
As a result of such claims, scholars have argued that digital health tech-
nologies encourage individuals to understand themselves as data.64 This 
argument has largely been made through the study of the “quantified self 
movement,” an international community that provides forums and events 
to share self- quantification practices, technologies, and findings, all united 
around the epistemology of “self- knowledge through numbers.”65 Social- 
scientific studies of the community have argued that members understand 
themselves through numbers and the technoscientific frameworks pro-
vided by technology and algorithms.66 As such, they have largely criticized 
digital health for objectifying the body, claiming that digital health and 
other quantification technologies extend the dehumanizing practices of 
datafication through the logic of preventative health.67

Digital health technologies are undoubtedly designed to reinforce pre-
ventative health and neoliberal values and systems of subjugation. At the 
same time, it shouldn’t be assumed that companies automatically get what 
they want: that individuals automatically conform to the rules of the device 
and come to understand their bodies and health according to their biomedi-
cal standards.68 While companies may imagine an ideal user, this does not 
determine individual experience or application. This is perhaps most clearly 
evident in the high attrition rates for digital health technologies as individu-
als lose interest or become frustrated by the structures of the device.69 But 
phenomenological descriptions also reveal how ordinary and everyday use of 
digital health is littered with skepticism, doubt, and resistance.

Health cannot be fully explained by pointing to the goals of digi-
tal health companies or the ideology of biomedicalization. Bodies are 
not seamlessly integrated into and understood through technology: they 
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struggle with, exceed, and often escape the technical structures imposed on 
them. The meaning of health only emerges through the experiences and 
encounters with the biomedical frameworks supported by the technolo-
gies and platforms. Examining digital health as a collection of aesthetic 
experiences offers a way to understand how biomedical iterations of health 
have become ingrained into day- to- day lives and how such definitions are 
navigated and interpreted by those who use them.

Organization

Each chapter is focused on a “genre” or type of popular digital health 
technology. These classifications range from clearly defined categories, 
such as wearable fitness trackers, to technologies that collect similar 
types of data and operate through similar feedback structures, such as 
posture and running wearables that track the position of the body and 
provide real- time feedback. These groupings help pinpoint the specific 
aesthetic features and analytical frameworks for health, fitness, and well-
ness. The grouping of technologies also roughly corresponds to con-
trasting approaches to the body that are supported through datafication 
and design features: the technology aims to either improve the body or 
observe the body. Technologies aimed at improvement use strategies such 
as goals, rewards, and challenges to encourage individuals to increase the 
quantity or frequency of their actions in pursuit of “health.” Observational 
technologies place greater emphasis on tracking the body over time as a 
way to reveal physiological processes inaccessible to human perception. 
Despite these conceptual differences, many of these technologies share 
common features, such as goal- based design, reminders and push notifi-
cations, and data- visualization analysis. But there are significant differ-
ences in how concepts like wellness or fitness are employed to promote 
their definition of health that by extension create unique experiences and 
understandings of the body.

The chapters in this book move progressively from discussions of 
design and digital literacy toward more philosophical discussions of how 
to define health. Every chapter combines descriptions of the interfaces and 
feedback features with phenomenological descriptions of my experiences, 
but the early chapters place more emphasis on the design to first establish 
how aesthetics construct definitions of “health.” With this foundation, the 
subsequent chapters place greater emphasis on phenomenological descrip-
tion to illustrate how researchers and users can use descriptive practices to 
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examine the lived experiences of digital health and develop a philosophical 
alternative to preventative, biomedical understandings of the healthy body.

Digital health is a rapidly developing market. It is possible that many of 
the technologies discussed in this book will no longer be available or will 
have become entirely eclipsed by a novel device or platform by the time of 
publication. However, this book highlights aesthetic and biomedical struc-
tures and a method of analysis that is not confined to the case studies I 
describe. As a result, the chapters offer blueprints for how digital health 
technologies operate and understand health that can be applied to emerg-
ing and future platforms and devices.

The first chapter explores the aesthetics of popular menstrual-  and 
fertility- tracking apps, Clue and Flo. Through descriptions of the interface 
design and analytics features of these apps, I argue that these technolo-
gies encourage individuals to understand their lives through their men-
strual cycles. Menstrual- tracking apps often market themselves as tools for 
female empowerment by encouraging women to understand their bodies 
and health through self- tracking. Locating the interface design features in 
the history of the biomedicalization of menstruation, I show how the use 
of data visualization and euphemistic and humorous iconography encour-
ages menstrual concealment and bodily management. Rather than dismiss-
ing these technologies, I advocate for collaborations between data scien-
tists, designers, and humanists to revise the way these technologies express 
medical authority and rethink how they can be used to explore populations 
and conditions that have historically been overlooked in medical research.

The second chapter examines the aesthetics of “sextech” and the sexual 
wellness industry. In recent years, there has been an explosion of sex toy 
companies aimed at empowering women through the language of sexual 
health and wellness. Often created by and for women, sex tech are mar-
keted as tools to help women understand their bodies and improve sexual 
wellness. Through the analysis of the Lioness smart vibrator, I examine 
how quantification and biofeedback are being used to incorporate sexual 
pleasure into the language of health and wellness. By situating these devices 
in the twentieth- century history of sexology, I explore how sextech inherits 
and promotes a logic of sexual equality that relies on quantification. The 
emphasis on numbers and data visualizations frame pleasure and sexual 
liberation through the neoliberal logic of accumulation: “more is better.” 
At the same time, the datafication of pleasure may also present opportuni-
ties for the destigmatization of women’s bodies and sexuality and can create 
reflexive relationships to the body that resist the rhetoric of “equilibrium” 
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surrounding health that has led to the medicalization of pregnancy, men-
struation, and menopause. I end by questioning how design can be used 
to create sustained and careful attention to bodily sensations, which can 
perhaps generate accounts of the body that acknowledge the natural excess, 
cycles, and pleasures that punctuate the experience of health.

The third chapter focuses on the aesthetic experience of fitness- tracking 
technologies. I begin by charting the history of the integration of fitness 
into health, noting the major methodologies, values, and biomedical para-
digms that have influenced the design of fitness- tracking technologies. I 
analyze how these technologies promote a preventative model of fitness and 
health through descriptions of the Fitbit and Apple Watch interfaces and 
feedback features. Drawing on discourses of data visualization, I provide an 
account of how authority and objectivity are communicated through com-
mon visualization strategies from biomedicine and the ephemeral feedback 
features of mobile technologies. Then, using IRB- approved research I’ve 
collected from former students, I examine phenomenological descriptions 
of their experiences with Fitbit to complicate the assumption that these 
technologies lead to objectification and self- alienation. While experiences 
varied, their accounts illustrate how the act of description itself encour-
aged critical reflection on the biomedical definitions of health and fitness 
promoted by the device.

The fourth chapter analyzes the aesthetics of meditation and breathing 
technologies to demonstrate how quantification can be used to conflate 
health and wellness. I begin by offering a brief history of the emergence 
of wellness to trace how health has increasingly shifted toward a preventa-
tive performance of lifestyle management. With a focus on Herbert Ben-
son’s pivotal studies on meditation and “the relaxation response,” I examine 
how contemporary breathing and meditation technologies use the logic 
of quantification and biofeedback to reinforce the biomedicalization of 
wellness. Through descriptions of design features of the Muse meditation 
headband and the Breathesync app, I demonstrate how design emphasizes 
the preventative logic of health in wellness and privilege bodily manage-
ment over experience and sensation. While these technologies may rein-
force neoliberal configurations of health in wellness, I turn to phenomeno-
logical descriptions of Apple Watch’s Mindfulness app to explore how the 
use of vibration and feedback features holds the possibility of returning us 
to an embodied understanding of health. I end by introducing the work 
of Svenaeus, who advocates for a phenomenological approach to health 
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focused on the body in a state of equilibrium, rather than emphasizing the 
anticipation of illness.

The fifth chapter continues to develop the concept of “feeling health” 
through descriptions of wearables that offer real- time feedback on move-
ments and activities. These devices range from belts to clips to smart socks, 
and collect biometric data on heart rate, cadence, and body position to 
provide visual and aural feedback on the body as it moves. I begin with 
descriptions of the popular boutique fitness class, Orangetheory Fitness, 
which uses connected heart rate monitors to encourage participants to 
work within specific heart rate zones, to analyze how technology is used to 
navigate the challenge of quantifying “intensity.” Orangetheory uses wear-
ables to render the subjective perception of intensity objective to give indi-
viduals more “control” over their bodies as they work through the class. 
Placing this alongside the Rate of Perceived Exertion (RPE) scale, I argue 
that the visual feedback undermines the reflexive possibilities of quantifica-
tion created through RPE. I then turn to the aesthetics of technologies that 
use haptic and audio feedback, including the UprightGO posture wearable 
and the Moov fitness tracker, which is designed to help individuals improve 
their running form. Through phenomenological descriptions of these 
devices, I explore how continuous feedback creates sustained attention to 
the body located in a surrounding environment. Building off the previous 
chapter, I focus on Moov to develop the concept of “feeling health,” or the 
lived experience of health. I argue that the device’s use of quantification 
and feedback reveals how technology can create moments when individu-
als feel the affordances of the body as it moves through the world, or health 
as a “homelike being- in- the- world.”

A Note on Language

Throughout this book, I use “user” and “individual” to distinguish between 
the subject imagined by digital health companies and the actual people who 
use and experience them. “User” appears when I discuss the goals of the 
company, and “individual” appears in descriptions of the actual encounters 
and experiences with the platforms and devices. This distinction borrows 
from Ramesh Srinivasan’s ethnographic studies of technology, where he 
argues that scholars need to move away from the dehumanizing, universal-
izing term “user” in favor of embracing “the diverse knowledge systems, 
values, and protocols” that shape an individual’s experience and interpreta-
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tions of technology.70 The language of “user” perpetuates the abstraction 
of human interactions with technologies, and “the longer we speak about 
digital technologies as disembodied, the longer we perpetuate myths that 
disrespect the power and potential of communities and cultures world-
wide.”71 I primarily invoke the language of “individuals” to foreground the 
subjectivity of experience and ideally bring back the body and the human 
in discussions of digital health design. I believe this is a small, but impor-
tant step toward seeing the multiple ways in which individuals sense, expe-
rience, and interpret digital health technologies in their day- to- day lives.
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Chapter 1

Life as Cycle
The Datafication of Menstrual Health

On August 10, 2018, the US Food and Drug Administration (FDA) 
announced the approval of the first mobile app for contraception.1 Devel-
oped in Switzerland by Elina and Raoul Berglund, Natural Cycles com-
bines daily self- reported data and a basal smart thermometer to predict a 
user’s ovulation window. Marketed primarily toward cisgender heterosex-
ual women, the app tracks qualitative and quantitative information about 
the user’s menstrual cycle. The basal thermometer provides an “indirect” 
measure of hormones, which is combined with self- reported data, pro-
cessed through the app’s algorithm, and interpreted as a “green” or “red” 
day, indicating whether a user should use contraception. Like other predic-
tive algorithms, Natural Cycles is designed to learn a user’s behavioral and 
bodily patterns over time: through dedicated daily self- tracking, the user 
is rewarded with the knowledge that they can engage in sexual activity 
without contraception.2 The FDA’s announcement followed the European 
Commission’s (CE) approval in 2017, with both organizations citing the 
support of the largest scientific study ever conducted on natural contracep-
tion, which surveyed 15,000 women over eight months, and revealed the 
app and smart thermometer to be 93 percent effective under typical use,3 a 
full 6 percent higher than the average contraceptive pill.4

Natural Cycles is part of the growing “femtech” industry, which pri-
marily targets cis women through the language of “empowerment,” health, 
and wellness. For example, the Berglunds claim their product helps women 
avoid hormone- based contraception and become more “aware and in con-
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trol of their bodies than ever before . . . to empower women to take control 
of their fertility.”5 And like other femtech products, technology and bio-
medical frameworks for health are at the center of these goals. The Natural 
Cycles’ website foregrounds the FDA and European Commission certifi-
cation standards, scientific studies to support the statistics on contracep-
tion, and Elina Berglund’s background in science and engineering. Other 
fertility and pregnancy apps similarly appeal to science, technology, and 
data to suggest that their products align with official medical recommenda-
tions and standards for reproductive health. But as scholars have recently 
shown, many of the seemingly neutral, technoscientific structures embed-
ded in pregnancy and fertility apps reinforce heteronormative, gendered 
understandings of pregnancy and fertility. Gareth M. Thomas and Debo-
rah Lupton, Rachael Louise Healy and Maria Novotny, and Les Hutchin-
son all provide accounts of how pregnancy and fertility apps’ tracking 
features often assume heterosexual, partnered users, emphasize statistical 
norms and medicalized risk, and promote self- surveillance of the pregnant/
fertile body.6 These arguments demonstrate that despite the language of 
“freedom” offered by pregnancy and fertility apps, these technologies often 
use data and tracking features to promote a vision of the pregnant body as 
a site of risk that needs careful monitoring and must conform to a medical 
timeline and a set of biomedical health norms.

Feminist health studies has repeatedly shown how the pregnant (and 
potentially pregnant) body has been a site of control and regulation by 
medicine for the last two centuries.7 The expansion of medical power 
over the feminine body has been facilitated by the growth of the fertility 
industry, which is projected to be valued at nearly $50 billion by 2030.8 
With decreasing fertility rates, healthcare plans increasingly cover fertility- 
related procedures and testing, particularly for those with top- tier plans. 
However, even with these additional forms of support, fertility testing 
and procedures like in vitro fertilization (IVF) and egg freezing remain 
financially inaccessible to many Americans.9 Digital health technologies 
like Natural Cycles aim to address this growing market of consumers with 
fertility concerns who lack the healthcare coverage to support more tra-
ditional forms of medical observation and intervention. While Natural 
Cycles profits from the growth of the fertility industry and medicalization, 
the expansion of medical power is masked by the rhetoric of “freedom” 
and the invocation of the “natural.” For example, Natural Cycles’ web-
site foregrounds the promise of “hormone- free” birth control, and in a 
personal letter on the page, Berglund contrasts her product with fertility 
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support that is commonly “invasive . . . I . . . wanted to take a break from 
hormonal birth control to give my body a chance to get back to its natural 
state well before a pregnancy.”10 At the same time, the website stresses the 
science behind their technology and FDA approval. This medical author-
ity is framed as a tool for users who no longer have to rely on the health-
care system to receive fertility support: “skip the pharmacy, no prescription 
needed.”11 Through self- surveillance features, the device claims to free the 
user from the structures of the medical system, but ostensibly extends bio-
medical methods for monitoring and regulating the body to the consumer.

While many “femtech” products expand and adapt biomedical moni-
toring systems associated with fertility and pregnancy, scholars and crit-
ics have overlooked how these apps influence individuals’ perception of 
menstruation and the menstrual cycle more generally. There is a great deal 
of overlap between menstrual trackers, pregnancy apps, and fertility tech-
nologies; indeed, many of the apps include pregnancy sections or can be 
switched to “pregnancy mode” if the user becomes pregnant. However, this 
chapter will primarily explore menstrual- tracking apps to build on these 
fertility- related discussions by examining how biomedicalized and datafied 
models of the menstrual cycle can influence individuals’ understanding of 
their cycles, bodies, and overall health.12

Like many of the technologies discussed throughout this book, 
menstrual- tracking apps promote the idea that self- tracking produces 
“empowerment” through self- knowledge and control over the body. The 
most popular apps, including Flo and Clue, are advertised as tools to 
understand the menstrual cycle and enable “you to take control of your 
health and learn more about your unique self.”13 Users “learn about them-
selves” by logging daily emotional and physical symptoms in addition to 
information about their periods, which ideally allows them to understand 
the impact of their cycle on their day- to- day lives and overall health. Thus, 
knowledge is constructed by transforming users’ emotional, physical, 
and social experiences into data, rendering their symptoms trackable and 
comparable over time. In other words, these apps encourage women and 
people who menstruate to understand menstruation— and by extension, 
their health— through the framework of biomedicine and big- data analysis, 
which stress the value of regulation, statistical norms, and correlation.

Popular and scholarly criticism of menstrual technologies has largely 
remained focused on the inaccuracy of prediction algorithms as well as 
the affinity for pink interfaces and gendered address.14 While most remain 
focused on how feminized iconography and word choice target straight 
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women, this chapter considers how the self- tracking and data- analytic fea-
tures reinforce discourses of menstrual concealment and biomedical bodily 
alienation. I begin with descriptions of the interface aesthetics of Flo and 
Clue to show how their design encourages menstrual suppression through 
the use of euphemistic humor and iconography. While menstrual- tracking 
apps aim to make menstruation more transparent by educating women 
and people who menstruate about cycle phases and symptoms, I argue that 
their aesthetics rely on humorous and euphemistic icons to stand in for 
bodily processes that are socially considered as abject or disgusting. Jokes 
and euphemisms have historically served as a way to “talk around” men-
struation, framing it as an unclean or impolite topic that should remain 
concealed or hidden. Menstrual- tracking app design extends this logic, 
reinforcing the perception that menstruation remains a “sensitive” or 
taboo subject.

I then describe the aesthetics of the cycle visualizations and analytics 
sections to consider how these apps use and promote the biomedical model 
of menstruation. Most menstrual- tracking apps use hormone- based mod-
els of the menstrual cycle, which break down the process into four primary 
phases. A visualization of this model almost always serves as the homepage 
for the app and is central to the data archive and analysis features. The four 
phases of the cycle are visually placed alongside self- tracking features to 
reinforce the perceived connection between sex hormones, menstrual cycle 
phases, and bodily experience. By situating menstrual- tracking apps in the 
history of premenstrual syndrome (PMS), I show how this visual model 
promotes an understanding of the hormonal body as the cause of distress 
or disturbances to the cyclical norm, leading to a separation between the 
“true self” and the menstrual body. The analytic sections are meant to 
show clear connections between emotional and physical experiences and 
phases of the menstrual cycle, which can lead individuals to understand 
their lives through their fluctuating hormones. Much like discourses of 
PMS, the hormonal body emerges as the locus of distress, which can lead 
individuals to invalidate their emotions or blame hormonal fluctuations for 
any physical or emotional discomfort. By giving such explanatory power to 
biological processes that remain out of the individual’s control, these apps 
frame the body as an unruly and uncontrollable cause of a range of complex 
emotional and physical experiences.

While this chapter illustrates how the existing aesthetics and tracking 
features risk reinforcing biomedical bodily alienation and stigmas sur-
rounding menstruation, I end by considering how the technologies might 
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be adjusted to promote a more reflexive understanding of menstrual health. 
Reproductive health research increasingly relies on big- data methods and 
analytics to determine what constitutes “healthy” in the scientific and public 
spheres alike. In response, many scholars warn that hyper- reliance on data 
threatens to efface social and cultural context, a tendency particularly dan-
gerous for the fields of health and medicine.15 At the same time, the recent 
phenomenological, ethnographic work of Laetitia Della Bianca illustrates 
the multiple forms of embodiment and selfhood that emerge through 
datafied and self- tracking practices that resist simply reading menstrual- 
tracking technologies as tools for the medicalization of the reproductive 
body. She argues that fertility tracking “processes shape multiple distri-
butions of the self, through which users align multiple elements, includ-
ing their embodied self, datafied cycle, relations with others, biomedical 
knowledge, experiential knowledge, bodily sensations, and others.”16 Soci-
ological studies likewise question the complex set of embodied experiences 
that emerge in PMS, showing how medical recognition of psychological 
and physiological experiences can serve as a critical source of validation, 
particularly for those who have historically been overlooked or dismissed 
due to gendered stereotypes. So, while data can often obscure or suppress 
individual experiences and cultural and social context, it nonetheless holds 
immense epistemological value for intuitions, the public, and individuals 
alike. In their study of PMS and women’s experiences, Jane Ussher and 
Janette Perz ask how to remain critical of the social and scientific con-
structions of menstrual distress without dismissing the lived experiences 
of those who suffer from premenstrual symptoms.17 Likewise, through 
phenomenological descriptions of my experiences with menstrual- tracking 
apps I ask how to remain critical of the biomedical, determinist structures 
of these apps while still recognizing that they can serve as critical tools for 
people who menstruate to make sense of their embodied experiences and 
sense their body’s natural fluctuations and changes throughout a menstrual 
cycle. With these concerns in mind, I end with a call for collaborations 
between humanists, scientists, and designers to redesign these apps to sup-
port reflexive relationships to the body and promote research on histori-
cally underexplored issues of sexual and reproductive health.

Managing Excess and Excretion

With more than 153 million users worldwide, Flo is the “#1 app for 
women’s health.”18 Flo’s central interface is focused on the period count-
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down (Fig. 2), where a large circle floats over the background of fluffy 
pink clouds counting down the days to ovulation. The text below informs 
the individual of their risk of getting pregnant, and a red button allows 
them to log the dates of their latest period. Most of the interactions occur 
through the daily log, accessible through the small turquoise “plus- sign” 
icon on the bottom right of the screen. Selecting the icon reveals a pop- up 
window where individuals are meant to log daily activities and emotional 
and physical symptoms. In addition to spaces to input weight, sleep hours, 
and water consumption, the log interface is broken down into categories 
ranging from “sex and sex drive” to “mood” and “physical activity.” Each 
offers a variety of cute, emoji- like icons with corresponding labels that can 
be selected and logged on a given day. For example, “sad” is coupled with a 
tiny rain cloud, and a balloon represents “bloating.” Like most menstrual- 
tracking apps, Flo uses polite symbols to track bodily abjection, including 
various droplet icons to stand in for the heaviness of flow, an animated 
toilet with a lock representing constipation, and a roll of toilet paper for 
diarrhea. The visualization of symptoms becomes increasingly abstract as 

Fig. 2. Flo’s central interface and log use “palatable” jokes and iconography to 
visualize symptoms and the cycle timeline. (Flo Health, Inc., “Flo,” Apple App 
Store, vers. 4.31, 2019, accessed March 2019.)
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it represents the range of options for vaginal discharge, presenting qualities 
such as “sticky” and “creamy” through white and purple circles.

Menstrual- tracking apps are often deemed progressive for acknowledg-
ing the variety of symptoms that surround menstruation.19 For example, 
Flo gives as much emphasis to diarrhea— a less openly discussed condi-
tion— as it does to bloating or cravings. By placing diarrhea, nausea, and 
constipation alongside more commonly recognized menstrual symptoms, 
these apps employ the logic of “period talk,” which seeks to demystify the 
range of emotional and physical processes associated with menstruation 
and empower individuals by “[allowing] the speaker to draw on a well- 
established and pervasive axiom of perceived silence. In the disruption of 
this silence, the speaker can explore, disrupt and test the gender norms that 
surround menstruation, and more generally.”20 Flo and other menstrual- 
tracking apps would seem to disrupt this silence by acknowledging the 
presence and persistence of fluids and excretion, undermining the highly 
sanitized rhetoric of hygiene that surrounds menstruation. Ideally, by “talk-
ing about” these symptoms, menstrual- tracking apps work to undo some of 
the shame associated with menstrual abjection.

Indeed, Clue, an app celebrated for its progressive gender- neutral color 
scheme and address, claims that its use of language and iconography is 
explicitly designed to break the silence and linguistic suppression that have 
historically been upheld by menstrual euphemisms: “Clue bypasses cul-
tural discomfort by speaking plainly and refusing the use of euphemisms. 
Sex is called ‘sex,’ not ‘the baby dance.’ Menstrual bleeding is called ‘bleed-
ing,’ not ‘Aunt Flo.’”21 Clue is one of the few apps that continually revises 
its log iconography to offer the most transparent and neutral representa-
tions of behaviors and bodily processes to avoid gender stereotypes and 
menstrual shame. For example, its website details the decision to change 
its sex icons to address a more inclusive audience. Originally, sexual activ-
ity was visualized through two contrasting images of lounging stick figures 
with the “protected sex” figure wearing a tie. Following complaints that the 
figure coded masculine and reinforced heteronormativity, Clue revised the 
icons to an image of a flip- flop sandal for “unprotected sex” and rain boots 
for “protected,” which were designed to be humorous, “but with emotional 
intelligence.”22

Despite Clue’s efforts, the app’s design and emphasis on humor tie it to 
menstrual jokes and euphemisms, which are often used to reinforce the idea 
that menstruation is a taboo subject. Sociological studies have illustrated 
how euphemisms, jokes, metaphors, and other linguistic codes support the 
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perception that menstruation (and by extension the menstruating body) 
should remain “hidden” because it is “disgusting,” “unclean,” and “dirty.”23 
Euphemistic references to blood, an unwelcome guest (“Aunt Flo”), and 
distress (“the curse”) all subtly support the perception that menstruation 
is both unwelcome and unpleasant for both the person who menstruates 
and the public alike. While vulgar and graphic references (“shark week”) 
directly support the perception of menstrual abjection, polite euphemisms 
likewise uphold the sense that menstruation is a topic that should not be 
discussed directly or publicly. Even terms like “period” help create distance 
between the speaker and referent, reinforcing the idea that menstruation is 
a “sensitive topic” that requires both linguistic and physical concealment.24

Both Flo and Clue’s use of cute or humorous icons might be compared 
to menstrual jokes: they transform the symptoms and experiences that were 
once perhaps considered gross or uncomfortable into funny, palatable ani-
mations that often dance and wiggle on selection. Numerous scholars have 
argued that menstrual jokes and euphemisms serve as ways to discuss the 
taboo topic, and consequently reveal both stereotypical and subversive25 
understandings of menstruation and femininity.26 In her analysis of Tam-
pax’s “Mother Nature” campaign, Camilla Røstvik describes how Tampax’s 
marketing company drew on feminist cultural analysis of menstruation to 
create humorous advertisements for their products. The series of print and 
video ads depicted menstruation as “Mother Nature,” a middle- aged “she- 
devil, decked out in green Chanel and high heels,” being fought off by 
strong “Alpha girls” using Tampax products. The visual gags and funny 
taglines promoted a more diverse image of young, female menstruators, 
but simultaneously reinforced negative stereotypes of menstruation and 
femininity through the characterization of the Mother Nature character.27 
Whether they aim to intervene in or reinforce existing understandings of 
menstruation, both euphemisms and jokes operate as ways to indirectly 
address the unfamiliar or uncomfortable topic. For example, in her discus-
sion of menstrual jokes, Victoria Newton describes how humor is used to 
navigate the unknown: “Joking about a subject which is not fully under-
stood dissipates anxieties, but also offers a method of talking about some-
thing that [the speaker] and others are experiencing, without divulging 
how much they do or do not actually know.”28

Menstrual jokes and euphemisms can function as a socially accept-
able way to address menstruation without the speaker revealing their 
relationship to the taboo subject, offering a “safe” space for discussion. 
The funny icons of Flo or Clue may similarly offer a source of relief: 
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individuals can track the presence of these symptoms while remaining at 
a mediated distance through the visual abstraction of their experiences. 
For example, opening Flo’s log prompts me to reflect on my emotional 
and physical experiences. I swipe through the “vaginal discharge” options 
and select “no discharge,” an icon showing a white circle over a purple 
background (Fig. 3). This prompts a tiny white circle to burst from the 
center of the icon, momentarily filling it in and contracting inward. I find 
this encounter both strange and satisfying as my attention very quickly 

Fig. 3. Flo’s vaginal 
discharge icons 
animate when they 
are selected. (Flo 
Health, Inc., “Flo,” 
Apple App Store, vers. 
4.31, 2019, accessed 
March 2019.)
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moves from my own embodied reflection to the animation. During this 
interaction, I don’t necessarily have the sense that the icon or animation 
reflects the physical symptom or my experience; rather, I’m focused on 
the sense of gratification that comes when a selection effectively trans-
forms bodily abjection into an animated abstraction. Vaginal discharge 
no longer seems to refer to my own bodily excess, but the oddly satisfying 
array of moving, circular animations.

In the case of Flo and Clue, the discreet animations allow individuals to 
indirectly acknowledge forms of menstrual abjection. But confined to the 
private space of the app interface, they do little to break through public 
or even personal pressures to keep bodily excess and excretions concealed 
and controlled. Consequently, like menstrual jokes and euphemisms, they 
reinforce the social suppression of bodily excretion and continued discom-
fort with the ordinary emotional and bodily experiences of menstruation. 
Though jokes and other forms of “period talk” may break down certain 
social barriers that prevent acknowledging taboo topics, they often simul-
taneously reinforce the concealment of those topics. Sociologist Sophie 
Laws describes linguistic codes that are both produced by and perpetuate 
“menstrual etiquette,” the set of practices and rules around menstruating 
bodies and public menstrual discourse. She argues that polite and coded 
language for menstruation perpetuates the etiquette of cleanliness, discre-
tion, and concealment that encourage people who menstruate “to uphold 
the taboos against themselves through their own behaviors of silence and 
concealment.”29 Newton similarly describes how the humor of a men-
strual joke is often located in the recognition of the taboo: “laughing at 
it, we are acknowledging that the content of the joke is not an acceptable 
thing to mention, or do, in everyday life. Thus the joke reinforces existing 
gendered power structures, ideologies, codes of conduct, societal norms, 
and values.”30 Indeed, sociological studies on perceptions of menstruation 
among women and girls have reported the use of humor as a key strategy 
“to manage their unease, to talk around menstruation.”31 The log interfaces 
of these apps operate through a similar structure; the tiny toilets and bal-
loons politely poke fun at the presence of the symptom, while still reinforc-
ing the fact that these are topics not to be discussed directly; combining 
acknowledgment with abstraction and humor, they suggest that these natu-
ral bodily processes should remain suppressed.32

The emphasis on symbols and polite iconography is related to an 
investment in discretion: iconography helps distance individuals from their 
bodily excess and helps encode this process into a private symbolic system. 
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This practice is not new; rather, menstrual- tracking apps are an extension 
of analog systems of menstrual tracking that typically take the form of per-
sonal calendars and notation systems. Many individuals who menstruate 
keep track of their menstrual cycles through visual or linguistic codes. For 
example, a dot or an “x” can serve as a way to mark the days of a menstrual 
cycle on one’s personal calendar. Menstrual- tracking apps essentially digi-
tize this notation system to ideally offer a more private and consolidated 
space for monitoring.

However, in the largest study to date on menstrual-  and fertility- tracking 
apps, Epstein and colleagues found that participants often still expressed 
fear of menstrual disclosure through their tracking apps.33 Like calendars, 
phones operate in a semipublic space, vulnerable to wandering eyes, and 
participants noted this through their discussion of the relationship between 
the app’s design and sense of privacy: “I used to be embarrassed when other 
people looked at my phone and saw a bright pink tracking app.”34 The fear 
of the prying eye “decoding” the pink app on her interface led this partici-
pant to switch to Clue, an app that explicitly avoids feminine iconography. 
Clue’s app icon shows a series of red overlapping circles that form a flower 
or atom- shaped graphic on a white background. The name, “Clue,” simi-
larly obscures the program’s relationship to menstruation, which allowed 
her to “feel more secure in letting other people handle my phone.” Others 
echoed her sentiment, detailing attempts to rename their trackers or to 
suggest that apps use a more neutral design approach: “no one will guess 
what it is because it looks like an average app.”35

Across accounts from participants, there is a persistent fear of others 
discovering that they are menstruating or that they track their menstrual 
cycles. Numerous scholars have discussed how people who menstruate, 
particularly cis women, have been conditioned to conceal menstruation. 
Studies of advertising and menstrual hygiene products, ethnographies of 
adolescent girls and women, and phenomenologies of menstruation have 
all demonstrated how society has encouraged the suppression of menstrual 
acknowledgment.36 Across these accounts, scholars emphasize how women, 
from their “earliest awareness of menstruation,” are essentially told “do not 
discuss your menstruation.  .  .  . Keep the signs of your menstruation hid-
den.”37 For feminist scholars, this imperative is essential to upholding the 
regulation of feminine bodies, encouraging women to police their behaviors 
and appearance under the guise of “personal hygiene.”38 Femininity thus 
comes to be defined as the absence of the abject fluids that emerge in ordi-
nary life, leading women to reject and resent their body’s natural processes.39
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The analysis of the log interfaces and participant accounts places 
menstrual- tracking apps in the history of consumer menstrual technolo-
gies, in which retailers and companies have continuously struggled to “pro-
mote and sell products that people are embarrassed to be seen buying.”40 
The menstrual hygiene industry has been central to upholding the percep-
tion that menstruation and the menstruating body are abject and require 
careful management and concealment. But by stigmatizing all signifiers of 
menstruation, including their own products, companies undermine con-
spicuous consumption practices.41 In the 1920s, companies aimed to solve 
the menstrual- market paradox by selling wrapped boxes of their products, 
allowing individuals to discreetly purchase their products at their local 
stores without any anxiety or embarrassment. Reflecting on these practices 
in 1958, one Kotex executive remarked, “to some extent, I think we led 
women to feel that packaging is related to this whole subject by delib-
erately hiding it, making it something that has a social stigma attached 
to it.”42 As the testimony from Epstein and colleagues’ study suggests, 
menstrual- tracking apps face similar challenges, despite the language of 
transparency and empowerment. Both Clue and Flo, for example, disguise 
their primary function through abstract icons: the Flo icon that appears on 
the dashboard of a smartphone features a white feather over a pink back-
ground, and Clue’s generic icon likewise resists any connection to men-
struation. Thus, while menstrual- tracking apps sell themselves as essential 
tools for individuals to learn and demystify the menstrual cycle, in practice 
they often function as tools for concealment— new forms of wrapping that 
mask menstrual disclosure.

Though concealment most immediately refers to managing mark-
ers of abject menstrual fluid, from avoiding leaks and stains to the use 
of products designed to be discreet and uphold standards of Western 
cleanliness, it extends to the suppression of any symbolic, physical, or 
social markers of menstruation. Menstrual jokes and euphemisms are 
examples of menstruation being concealed linguistically, providing a 
verbal means to reassert the menstrual taboo and reinforce its suppres-
sion. menstrual- tracking apps allow individuals to continue to suppress 
symbolic and linguistic markers of menstruation, not only through the 
use of euphemistic humor but through the emphasis on discretion and 
privacy. So, while apps like Clue and Spot On (Planned Parenthood’s 
menstrual- tracking app) employ a gender- neutral color scheme in an 
attempt to address a more inclusive audience, they are consequently 
also useful tools for menstrual concealment.43 Indeed, Clue’s name and 
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app icon avoid any direct reference to menstruation, offering the ideal 
means to conceal menstrual monitoring.

Descriptions of these apps’ log and design features reveal how they 
reinforce the perception that menstruation is an entirely private experience 
of self- management.44 The tracking features of the log interface are meant 
to provide discreet means of tracking symptoms and, ideally, of anticipat-
ing bodily excretion and excess. Tracking over time supposedly allows 
individuals to predict, manage, and perhaps suppress bodily excess and 
excretion, privately and personally. The logs function as a way to monitor 
physical and emotional changes, and by detecting patterns, they may allow 
individuals to better conceal traces of their menstrual status.

Biomedical Cycles

Logging personal data over time through these apps results in a substantial 
archive of daily behaviors, physical symptoms, moods, and activities. For 
both Clue and Flo, this archive informs the predictive algorithm and is 
meant to give individuals a resource to track patterns and disruptions in 
their cycle, monitor average cycle or period length, and anticipate upcom-
ing periods. For example, individuals can scroll through the calendar sec-
tion of the app to locate the beginning of their last cycle, or even go for-
ward several months ahead to see when they may expect future periods. 
Some have anecdotally reported using these features to plan their vacations 
or activities around predicted windows. And like other analog forms of 
menstrual tracking, the app is most often used to monitor late periods as 
an indicator of pregnancy.45

Menstrual- tracking apps use biomedical hormone- based models of the 
menstrual cycle to predict future windows for menstruation, ovulation, 
and PMS. The biomedical model breaks the typical menstrual cycle down 
into four primary phases— menstruation, follicular, ovulation, and luteal— 
each designated by shifts in hormone levels that are understood to trigger 
corresponding physiological reactions in the ovaries, fallopian tubes, and 
uterus. The information collected through menstrual- tracking apps is pro-
cessed through an algorithm based on this biomedical model to predict 
specific windows for ovulation and menstruation. While researchers have 
ascribed particular hormone levels and ratios to each corresponding phase, 
it’s incredibly difficult for menstrual- tracking apps and research studies 
alike to know for certain whether individuals are currently in the follicu-
lar, ovulation, or luteal phase. Indeed, research on the menstrual cycle has 
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faced the challenge of studying the effects of these three phases precisely 
because they often lack identifiable physiological changes:46 the exact phase 
can only be identified through daily hormone- level testing.47 Instead, the 
biomedical model and menstrual- tracking apps use approximate windows 
to gauge these phases, based on the model twenty- four-  to thirty- eight- 
day cycle, with ovulation typically occurring fourteen days following the 
first day of menstruation. Clue’s “information” section explains that the 
“fertile window” includes the six days before ovulation and twenty- four 
hours after, but warns that pregnancy can happen outside of this predictive 
window.48 In addition to the four- phase model, Clue offers examples of 
more accurate ways to help determine ovulation— including monitoring 
discharge, basal temperature, and at- home luteinizing- hormone testing— 
but it warns users that the app does not currently incorporate this kind of 
data “into its predictive algorithm for your fertile window.”49 This warn-
ing is meant to clarify that the cycle phase breakdown is not personalized 
(outside of menstruation) to the individual user, but instead is based on 
statistical models for typical hormone fluctuation patterns.

Despite warning individuals that the biomedical model may not align 
with their unique menstrual phases, the interface design of menstrual- 
tracking apps often reinforces the four- stage model. For example, Clue’s 
home screen features a circular arrow graphic, which is segmented and 
color- coded to designate specific phases. The start of the arrow graphic 
is shaded red to designate menstruation, and the middle section is shaded 
blue to designate the “fertile window.” Clue does not label the follicular 
and luteal phases, but the inclusion of the fertile- window section visually 
breaks the cycle graphic into four distinct sections. These phases are then 
accompanied by supporting information sections that provide short sum-
maries of each of the four phases, including descriptions of the hormonal 
processes and any possible physiological changes.50 Flo’s calendar view 
of the menstrual cycle similarly breaks down the cycle into color- coded 
phases: red designating the menstruation phase, blue the fertile phase (Fig. 
4). Both of these interfaces use bold color- contrasting models to communi-
cate the biomedical model, encouraging individuals to consider menstrua-
tion as part of an ongoing four- phase process.

Though these models are most immediately used to predict menstrua-
tion and ovulation, they simultaneously support a cycle- based approach to 
overall health. Menstrual- tracking apps often promote the idea that the 
menstrual cycle functions “as a vital sign .  .  . [it] can tell you about your 
health and wellness just like your blood pressure, heart rate, or pulse.”51 



Fig. 4. Clue’s central 
interface color- codes 
the menstrual and 
ovulation phases of 
the cycle to visually 
segment the cycle 
into the four phases. 
(BioWink, “Clue,” 
vers. 103.0, accessed 
February 2023.)



Fig. 5. Flo’s calendar 
view marks ovulation 
and menstruation 
days to visually 
separate the cycle 
into four phases. (Flo 
Living, “Flo,” vers. 
4.31, accessed July 
2021.)
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Company websites and supporters of this understanding often stress how 
changes to the menstrual cycle can indicate a range of issues, including 
immunological problems, hormonal imbalances, nutritional deficiencies, 
and allergies.52 Individuals are encouraged to track as much information 
as possible to not only learn how their body reacts throughout a cycle, but 
also to use the four phases as a baseline to monitor any changes or disrup-
tions. The cycle, according to Clue, is an essential barometer of overall 
health: “[it] can let you know when everything is working as usual, when 
your body is going through a change, or when something is not as it should 
be.”53 Numerous health institutions claim that regular periods are an indi-
cation that “your body is working normally,” while deviations from this 
norm “may be a sign of a serious health problem.”54 Atypical emotional 
and physical reactions are meant to serve as potential indicators of other 
health issues: “ovulatory disturbances .  .  . are an important but clinically 
silent risk factor for ill health.”55 App developers and medical researchers 
have framed menstrual- tracking apps as critical tools to support this mode 
of health monitoring, and ultimately support ongoing research into the 
effects of all four phases of the menstrual cycle.56 Indeed, by datafying the 
symptoms, they seem to offer an accurate and accessible way to monitor 
correlations between an individual’s cycle and their physical and emotional 
well- being.57

However, some sociological studies have criticized this biomedical 
framework, arguing that these apps set norms and baselines that fail to con-
sider the diversity of cycle timelines and experiences.58 While most cycles 
do last twenty- four to thirty- six days, scientists and physicians note the 
range of factors that can cause disruption to this model, including stress, 
diet, or social circumstances that do not necessarily indicate a major health 
problem. The highly regulated, cyclical structures of the algorithm can-
not account for these types of deviations; instead, they focus on whether 
a menstrual cycle is early or late, and frame variations in a cycle as an 
indicator of pregnancy (or of a potential health problem). Lupton and 
Healy have argued that the use of the biomedical model of menstruation 
reinforces the idea that menstruation is a function of fertility. As a result, 
these apps appear to extend historical models of menstruation, where the 
menstrual cycle is described as a process that aims to result in pregnancy.59 
In this context, the appearance of menstruation risks being understood as 
a “failed pregnancy,” a breakdown in the function of the system.60 Locat-
ing fertility tracking apps in a broader cultural concern around women’s 
infertility, Celia Roberts and Catherine Waldby claim the use of quantifi-
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cation and biomedical models of fertility renders it an asset, or “a material 
resources controlled and managed by the woman herself with the expec-
tation of future value.”61 This leaves the reproductive body vulnerable to 
commodification, supporting the expansion of markets devoted to moni-
toring, preserving, and supporting the promise of a future healthy and suc-
cessful pregnancy.62

While the medical model supports understanding menstruation 
through pregnancy, it also promotes regularity throughout the menstrual 
cycle, framing any violation of the norm as a potential problem. Thus, this 
model risks expanding the medicalization of the reproductive body, as the 
follicular and luteal phases increasingly come to be understood through the 
logic of illness. The emphasis on regularity across the cycle phase risks pro-
moting an extension of the homeostatic model of health, where health is 
understood as consistency, uniformity, and regularity. While a cycle- based 
model of health acknowledges the shifts and changes that occur during a 
menstrual cycle, those shifts are part of a larger pattern that functions as 
the norm or standard— a vital sign— by which an individual should gauge 
their overall health.

More recently, menstrual- tracking apps’ cycle models have faced criti-
cism for their ties to natural family planning practices associated with the 
Catholic Church. Fox and colleagues locate the apps in a history of analog 
cycle- tracking technologies that have been used by religious institutions as 
a form of natural birth control. Only in the 1980s did these models begin 
to strip off their religious associations, promoting monitoring as a method 
to resist pharmaceutical and medicalized models of contraception.63 Draw-
ing on feminist health principles, more recent, secular supporters of cycle-
  or fertility- awareness models often claim that this approach is essential 
to counteracting bodily alienation. Cycle awareness functions as a kind of 
“body literacy,” as individuals learn to read and interpret the “signs and 
signals of [their] menstrual cycle.”64 Closely monitoring the body’s slight 
changes, from discharge to energy levels and muscle tension, encourages 
individuals to become increasingly attuned to daily shifts in their bodies. 
Menstrual advocates frame this practice as a form of “cultural resistance,” a 
way for people who menstruate to “rely less on institutionalized health care 
and more on their own resourcefulness.”65 Cycle awareness thus directly 
counteracts the mind- body split “that is ultimately damaging to women’s 
health locus of control . . . and makes them vulnerable to cultural bias . . . 
and medical misogyny.”66 At the same time, the secular form of cycle aware-
ness is often supported by medical practitioners who see this practice not 
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as resistance to institutional care, but as a supplement. Remaining attuned 
to and tracking shifts across the duration of the menstrual cycle helps indi-
viduals advocate for themselves as they learn about the biomedical model 
of menstruation and its effect on their bodies.67

The awareness- based model of health monitoring contrasts with many 
of the goal- based self- tracking technologies discussed throughout this 
book. In goal- based tracking, data archives are used to provide bench-
marks for improvement, while incentive and deadline structures encourage 
individuals to modify their behaviors accordingly. Control through these 
self- tracking technologies entails using data to change present behaviors 
to meet future outcomes. Menstrual- tracking apps, by contrast, are not 
designed to allow people who menstruate to change or influence their 
actual menstrual cycles. Rather, self- tracking is largely “observational”: “In 
menstrual cycle tracking . . . women primarily observe what they are track-
ing with little or no control. . . . Rather than trying to change the outcome 
of being tracked, women track to learn how to adjust their thoughts and 
behaviors around it  .  .  . observing can help explain symptoms and even 
identify causes.”68 Indeed, Epstein and colleagues found that the primary 
function of the app for most individuals was not contraception or get-
ting pregnant, but a desire to gain an understanding of overall health that 
emerges from the patterns and correlations discerned through the archi-
val and analytic features of the apps. For example, studying the personal 
archive may reveal a pattern of bloating on the second day of a period, or 
mood swings during ovulation. Observing these types of patterns will ide-
ally allow individuals to anticipate emotional and bodily changes, and even 
to make small adjustments to habits or behaviors accordingly.

In other words, “control” is not located in the physiological process 
of the menstrual cycle, but in the ways that individuals adjust or manage 
their social and behavioral patterns around their cycle. In her ethnographic 
study of fertility- tracking apps, Della Bianca found that individuals used 
self- tracking and data as mediators for their experiences, to interpret, navi-
gate, and understand shifts in their bodies according to their cycles.69 This 
approach to menstrual management has also been found in studies that 
explore women’s perception of PMS symptoms. In their 2012 study, Jane 
Ussher and Janette Perz found that women who monitored and anticipated 
their PMS symptoms often developed coping and management strategies 
for any emotional or physical changes. Women described how they would 
modify their behaviors, including decreasing stressors or removing them-
selves from social situations to reduce situations that result in premenstrual 
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anger or irritation. Locating these testimonies in a broader cultural analysis 
of menstrual discourse, Ussher and Perz describe this strategy as a form of 
self- silencing supported by “monitoring and regulating their environment, 
in order to regulate their premenstrual emotional reactions.”70 In other 
words, the testimony suggests that individual responses— self- silencing— 
functioned as a “solution” for social and cultural norms that deem PMS 
distress as a problem.

The biomedical model of the menstrual cycle offers a structure to 
support these monitoring and self- management systems, which are only 
further reinforced and expanded through menstrual- tracking apps. By 
breaking the cycle into four visually distinct phases, and providing sup-
plementary information about the physiological and chemical changes in 
the body, these apps promote a biomedical way of seeing menstruation. 
Combined with self- tracking, menstrual- tracking apps provide a system 
through which individuals can monitor their behaviors and reactions 
to hormonal shifts, and make adjustments accordingly. In other words, 
menstrual- tracking apps promote the biomedical model as a tool for self- 
management, where menstrual awareness can be mobilized to control and 
suppress the threat of social disruption.

Life as Cycle

While the cycle visualizations help support a biomedical way of see-
ing menstrual health, the analytic sections of menstrual- tracking apps 
encourage a biomedical way of understanding the body more generally, 
and indeed of understanding life itself. Almost all menstrual- tracking apps 
include analytic sections that offer statistical information on cycles and 
timeline features designed to reveal patterns and correlations. Flo’s “graphs 
and reports” section, for example, organizes the data according to a range 
of categories, including cycle length, period length, and intensity. Each of 
these options offers a visualized breakdown of a single month’s data, map-
ping the cycle through a horizontal bar, color- coded to indicate the vari-
ous phases. Individuals have the option to view these graphs alongside the 
logged emotional and physical symptoms (Fig. 6). For each month, a cycle 
timeline spans the width of the screen, sectioned off in red for days men-
struating and blue for ovulation, with a list of symptoms below and corre-
sponding yellow dots to mark the days they were logged. Looking at these 
visualizations, individuals can easily see connections between the phases 
of their cycle and logged symptoms. A cluster of yellow “headache” dots 
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below the period section suggests a connection, or the repeated appearance 
of “craving” dots two days before ovulation may reveal a correspondence 
between the cycle phase and this symptom.

While the design of Flo’s interface may suggest clear connections 
between a user’s cycle and symptoms, it’s very difficult to know for sure 
whether these behavioral and emotional patterns can be linked to spe-
cific phases of the menstrual cycle. Though scholars and journalists con-
tinually warn that “correlation is not causation,” the design of these apps 

Fig. 6. Flo’s analytics 
section maps 
emotions alongside 
cycle phases to reveal 
correlations. (Flo 
Health, Inc., “Flo,” 
vers. 4.31, 2019, 
accessed November 
2019.)
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encourages individuals to assume a causal relationship between menstrual 
cycle phases and logged symptoms. For example, I have logged my data 
in my Clue app for the past four years, and my archive has revealed a cor-
relation between stress and ovulation. Clue’s analysis section breaks each 
cycle into a vertical timeline, with the phases and dates running along 
the left side of the screen, and logged symptoms noted to the right (Fig. 
7). Comparing data across multiple months through these visualizations 
has revealed a pattern of “stress” dots next to the ovulation section of the 
timeline. In this visual framework, I’m encouraged to see a direct rela-
tionship between my emotions and the unseen biological process: to read 
stress as an indicator of ovulation or ovulation as a cause of stress. While 
I may have logged stress on days I was ovulating, Clue doesn’t give me 
the choice to include exterior social conditions that may have contributed 
to this experience.71 Instead, the layout of the analysis section suggests 
causality without considering the range of other professional and social 
factors that shape my emotional states.

Looking at Flo and Clue’s analytic sections encourages individuals to 
see the patterns as seemingly transparent, factual archives of their health. 
By extension, the correlations presented in these sections appear all the 
more authoritative. The aura of authority is further supported by supple-
mentary information sections, including pop- up windows, as well as the 
wealth of resources through the company websites, which offer basic 
information about the science of menstruation drawn from medical and 
scientific texts. Flo, for example, tries to make scientific material more 
“approachable” through a chat interface with a “Flo Health Expert.” If 
an individual’s period is late, Flo will send them the message: “Hi there! 
Based on Flo’s predictions, your period is late. If you’d like, we can look 
for a possible cause together.”72 The chatbot proceeds to ask questions and 
offer the individual a limited set of multiple- choice answers, and continu-
ally reminds them that Flo is supported by scientific research. This feature 
aims to simulate the experience of chatting with a medical representative, 
reinforcing the sense that the information and interfaces the apps provide 
are informed by reproductive health experts. Clue, which describes itself 
as “scientific and straightforward,”73 foregrounds its partnerships with aca-
demic institutions and medical researchers, proudly displaying university 
crests and links to published studies using data collected through the app. 
While the lengthy terms and conditions, and the fine print of some sup-
plementary information sections, state that companies are not sources of 
medical authority and encourage individuals to consult their physicians, 
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they all simultaneously rely on the aesthetics and rhetoric of biomedicine 
to assert their value.

The aura of science and medicine, in combination with the analytics 
sections of menstrual- tracking apps, supports a biomedical way of under-
standing bodies, behaviors, and emotions. The organization of the archival 
sections not only breeds awareness of the four phases, but encourages indi-
viduals to understand the relationship between their cycles and personal 
experiences. Epstein and colleagues frame the correlations and patterns 
that emerge through these apps as transparent self- knowledge: “Menstrual 

Fig. 7.  Individuals 
scroll vertically 
through Clue’s 
analytics timeline to 
see cycle correlations. 
(Biowink, “Clue,” 
vers. 5.13, accessed 
November 2019.)
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cycles affect and are affected by other aspects of women’s lives. Apps for 
tracking menstrual cycles should support women in identifying these con-
nections.”74 They cite testimony from participants detailing the way these 
apps helped them explain their emotional and physical behaviors:

I was consistently . . . depressed right before it happened. I would 
be really unhappy and grumpy, and then I’d get my period. . . . [K]
eeping track of it, then, when I remembered to look at a calendar, I’d 
be, “oh, this is why I feel like this.”75

Sometimes I’m really emotional and irrational and I can look at 
my tracker, see that my period is due in a week or less and chill out 
and realize I’m PMSing instead of having real feelings.76

The sentiments expressed by participants are common ways individuals 
understand and speak about their menstrual experience, particularly emo-
tional and physical symptoms that are framed as deviant. As in the second 
example, these justifications often serve as a way to ascribe negative emo-
tions to an individual’s uncontrollable cycle phases. Through self- tracking, 
participants were able to attribute their experience to the phases of the men-
strual cycle, using this information as a way to justify and even dismiss their 
feelings or behaviors.77 While the study is ultimately critical of these apps, it 
emphasizes how the algorithms and structures of the app can be improved to 
support this structure of knowledge production, reinforcing the menstrual 
cycle as a central cause of emotional and physical experiences.78

Thus, any atypical behaviors or reactions risk becoming pathologized 
or interpreted as indicators of an underlying health problem. While indi-
viduals are advised to use the “vital sign” understanding of menstruation 
to monitor overall health, the testimony above shows how individuals are 
more likely to understand any change as a product of unseen and uncontrol-
lable shifts in their hormones or cycle. This perspective does not encour-
age individuals to see themselves as “sick” or “unwell,” but it does create 
the sense that the “true self” is distinct from the hormonal body, subject to 
fluctuations caused by the menstrual cycle. In other words, despite efforts 
to reunite body and mind, the biomedical cycle- awareness perspective that 
underlies menstrual- tracking apps risks encouraging bodily alienation by 
promoting the perception that individuals are powerless against the hor-
monal body.

Historically, the uncontrollable hormonal body has been used to rein-
force standards of femininity79 and suppress women’s role in society.80 
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Shortly after the discovery of hormones, researchers became focused on 
chemicals linked to sex- specific reproductive systems, leading to the devel-
opment of the field of endocrinology and sex- based hormone research. 
This turn marked a shift away from psychological or neurological inter-
pretations of many diseases toward biochemical processes. Most notably, 
the discovery of hormones helped undermine nineteenth- century patholo-
gies of hysteria, which often located the condition in the nervous system or 
psychology. However, as scholars have noted, the discovery of hormones 
didn’t lead to the rejection of hysteria; instead, many of the physical and 
emotional symptoms associated with the condition were explained through 
biochemical processes that eventually became attached to symptoms asso-
ciated with PMS. In 1931, Dr. Robert Frank published the first known 
article describing “premenstrual tension,” which links emotional and 
physical distress before menstruation to the buildup of female sex hor-
mones.81 His early work laid the foundation for linking sex hormones to 
emotional and physiological distress associated with the menstrual cycle, 
which would later be reinforced and expanded through the work of Dr. 
Katherina Dalton. Dalton is credited with establishing the term “premen-
strual syndrome” in the 1950s, which she attached to the deficiency of the 
progesterone hormone before menstruation.82 The shift from “tension” to 
“syndrome” was a critical “step forward in the medicalization of women’s 
menstrual cycles,” framing the physiological and emotional responses to 
sex hormones as a problem (to be fixed by medicine).83

Frank and Dalton’s theories of hormones and PMS have since been 
dismissed, but their work helped establish a biomedical framework for the 
uncontrollable menstruating body. Deviations from “normal” behaviors or 
emotional states become attributed to unseen and uncontrollable chemi-
cal processes supposedly unique to the female body. This led Dalton and 
Frank to argue that their work provided scientific evidence that women 
should remain out of the workforce.84 Subject to the hormonal body, they 
claimed that women are not in control of their emotional or physical reac-
tions and therefore should face restricted access to society. Though hor-
mone theories of PMS often worked to justify gendered exclusion, they 
were also used as evidence for the absolution of guilt. Dalton’s work, in 
particular, shifted toward the legal implications of the biomedical model, 
going as far as to argue that hormones could turn women into criminals. 
Throughout the 1960s, her publications were used to support numerous 
legal cases in the UK, including, most famously, a trial where PMS was suc-
cessfully argued as a defense for murder.85 By the 1970s and ’80s, scholars 
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and scientists increasingly dismissed this highly gendered understanding of 
PMS and the hormonal body more generally. However, much of the dam-
age had already been done: PMS as a condition had been firmly established 
in popular discourse through popular magazines, self- help, and pharma-
ceuticals designed to treat the condition.86

Dalton and Frank’s hormonal body is often invoked when people who 
menstruate turn to biomedical models of the menstrual cycle to absolve 
personal guilt. The statements from the Epstein and colleagues study illus-
trate how the logic of the unruly hormonal body has been internalized, 
functioning as a way for people who menstruate to justify any “atypical” 
or “abnormal” behaviors, reactions, and emotions. Indeed, since the 1950s, 
biomedical models of the menstrual cycle have been framed in positive 
terms, offering an explanation— a hormonal cause— for any behaviors that 
violate personal or social norms. Unlike Dalton’s legal defenses, which sug-
gested women were entirely out of control of their bodies, the popular 
application of the biomedical model is invoked to shift focus away from 
the menstruating person, to the unruly menstrual body. In her history of 
dysmenorrhea research (menstrual cramps), Louise Lander details how the 
biomedicalization of cramps not only helped enfold menstrual research 
into the “doctrine of medicine,” but shifted the perception of accountabil-
ity. Popular medical texts on cramp prevention promised to help women 
“realize that it’s not your fault if you suffer from menstrual pain. There is 
a chemical basis for menstrual pain and women who suffer from it are nei-
ther neurotic nor weak.”87 Sociological studies on women’s experiences of 
PMS have shown how this rhetoric of blame, responsibility, and guilt has 
become incorporated into the way individuals understand their bodies and 
behaviors. This most often emerges when women use PMS as an “excuse” 
to violate feminine social norms and to avoid forms of domestic labor.88 But 
as a result, these feelings and behaviors are often invalidated, seen as simply 
products of hormones, rather than legitimate experiences generated from a 
range of intersecting social, cultural, and biochemical factors.

By locating the source of physical and emotional disruptions, the bio-
medical model is sometimes framed as resistant or empowering because 
it gives women license to express themselves outside of the social codes 
of femininity. Elizabeth Kissling describes PMS as a kind of “safety valve” 
that allows women to “reject” the demands of femininity, labor, and moth-
erhood. It offers a socially acceptable and medically “approved way for 
women to temporarily escape their responsibilities.”89 Indeed, in their anal-
ysis of studies on PMS, Joan C. Chrisler and Paula Caplan note that PMS 
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may be the “only time that some women ‘allow’ themselves to be angry . . . 
because they can attribute their anger to their hormones rather than to 
any of the many things that could legitimately anger them”90 Thus, popu-
lar discourses often frame the biomedical model in positive terms because 
it seemingly allows individuals to preserve a sense of their “normal self” 
against the deviant emotions and behaviors that result from uncontrollable 
biochemical processes.91 Likewise, menstrual- tracking apps couch this bio-
medical understanding of the body and self in the language of empower-
ment: once an individual sees the relationship between their cycle, behav-
iors, and emotions, they can “better prepare for them and better manage 
them.”92 For example, Della Bianca’s study recounts how one participant 
used the fertility app as a lens through which to understand her day:

The very first thing you do in the morning sets a tone for the day. . . . 
[The measure] helped me to get to a better question faster. So, if I 
feel irritated . . . it helped me to get to “OK, why am I feeling this?” 
faster, so I can avoid being a big jerk. And accusing others of being 
a big jerk  .  .  . I’m going to adjust the day today. Or I’m just not 
going to talk to these people today because I’m not going to be nice 
[laughs]. (Robin, age 42, US)93

Like sociological studies of PMS, this testimony speaks to how cycle 
awareness can function as a way for individuals to navigate the pressures 
and stresses that contribute to distress. Here, cycle awareness is framed as 
a potential source for not only self- knowledge (or policing), but also as a 
resource for communicating with others— a tool for negotiating the rela-
tionship between the reproductive body, the self, and others.94

Ultimately, a focus on management within the biomedical model risks 
reinforcing the perception that the hormonal, reproductive body is “disor-
dered, unruly, and deviant, [and] the outcome of . . . self- policing is a direct 
assault on the woman’s corporeality.”95 The hormonal body is framed as 
the enemy of social order96 and even of the “true self,” as individuals under-
stand the body as something to monitor and manage.97 Menstrual- tracking 
apps risk extending the scientific logic of the hormonal premenstrual body 
to include all stages of the menstrual cycle. Today, people who menstruate 
often blame their feelings on PMS, on an unruly body they can’t control 
at particular times of the month. Rather than contextualizing their experi-
ences in terms of social standards of femininity, stress triggers, or a range 
of other factors, menstrual experiences are reduced to “markers of pathol-
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ogy.”98 Neatly organized alongside my cycle timeline, Clue’s interface 
encourages such logic. With a glance, I’m inclined to correlate my social, 
physical, and emotional experiences with the phases of my menstrual cycle: 
to see my stress as a product of ovulation, a biochemical process I cannot 
necessarily feel, access, or control. In their current design, the aesthetics of 
menstrual- tracking apps encourage individuals to see their lives through 
their menstrual cycles— to reduce feelings, physiological conditions, and 
behaviors to unseen biological processes.

Indeed, the Eve app takes this logic a step further, offering daily 
“cyclescopes” that people can use to explain away or anticipate feelings 
and behaviors through their menstrual cycle phases (Fig. 8). Every day, 
they can open the app and learn about the biological stage of their cycle 
and its influence on their emotional and physical well- being. The app 
uses gendered language, often addressing the user as “Girl,” and cou-
ples the cyclescope with a funny pop- culture gif. Many of these “scopes” 
draw upon menstrual stereotypes, including the emotionally unstable, 
chocolate- obsessed PMSing woman. Likewise, the hormone- centric 
MyFlo Period Tracker fully embraces a biomedical understanding of 
life by asking individuals to use their cycle and hormone fluctuations to 
determine how they go about their days. Through self- tracking, users 
are meant to “get in sync” with their cycle by coordinating all of their 
habits, behaviors, and choices according to their cycle phases: “use your 
cycle to choose what’s easiest for you at the ideal, the most optimal time 
for your brain and body.”99 The app helps determine how the user should 
live their life by giving recommendations about whether they should “go 
out or stay in,” eat raw versus cooked food, or whether it’s “mommy time 
vs. playing with the kids.” By organizing your life around the biomedical 
body, MyFlo claims, you can be “symptom- free.”100 MyFlo and Eve are 
perhaps the most extreme and gendered versions of the menstrual track-
ing and fertility apps, but the cyclescopes and recommendation systems 
perfectly distill the vision of self- knowledge offered across menstrual- 
tracking technologies: if I track my cycles long enough, I can discern a 
direct cause- effect relationship between my bodily and emotional expe-
riences and my cycle. With this information, I can perhaps anticipate 
disruptions to social order, but ultimately, I’m at the disposal of my hor-
monal body, which remains out of my control. Propped up by the author-
ity of biomedicine and big data, this image of self- knowledge offered 
by menstrual- tracking apps risks promoting a biologically deterministic 
understanding of the self, body, and health.



Fig. 8. Eve’s “cyclescopes” are available to individuals each day. (Glow, “Eve,” vers. 
2.15.5., accessed November 2019.)
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In their current design, menstrual- tracking apps use the biomedical 
model of the menstrual cycle to promote the idea that the menstrual body 
is something that should be carefully monitored and managed across all 
phases, at all times. At the same time, it suggests that the hormonal body 
remains out of an individual’s control, distinct from the true self, and ulti-
mately at fault for any deviations from the norm. Menstrual- tracking apps 
thus participate in the “mixed messages” of menstruation, which often 
move between framing the cycle as a source of sexual and reproductive 
power (a sign that the body is healthy and capable of reproduction) and the 
linguistic and symbolic promotion of menstrual concealment.101 Aided by 
self- tracking technologies and supported by statistical analysis, individuals 
find themselves in an impossible position: caught up in the need to moni-
tor and suppress traces of menstruation while their body and emotions are 
still continually driven and determined by their uncontrollable menstrual 
cycle. As a result, these apps continually oscillate between two poles: seek-
ing to empower individuals through self- knowledge while still reinforc-
ing the perception that menstruation is an uncontrollable abject process 
that should be managed and suppressed. In this sense, menstrual- tracking 
apps reinforce a central contradiction of femininity, in which individuals 
are both responsible for self- management, yet cannot control the deviant 
feminine body.102

Rethinking Menstrual Management

The power of the biomedical model of menstruation and PMS discourse 
has been solidified by the inclusion of premenstrual dysphoric disorder 
(PMDD) in the fourth edition of the Diagnostic and Statistical Manual of 
Mental Disorders (DSM- 4).103 Often conflated with PMS in popular litera-
ture, PMDD includes a huge range of symptoms but requires individuals 
to present specific psychological symptoms, including depression or anxi-
ety, and places greater emphasis on severity and intensity. Though PMS 
and PMDD remain diagnostically distinct, the addition of PMDD to the 
DSM- 4 helped increase the credibility of PMS in popular discourses on 
menstrual health.104 In other words, PMS, by proximity, took on the aura 
of medical authority established by the DSM- 4 edition.

However, countless studies have shown there is ultimately no hormonal 
or physiological basis for PMS.105 Researchers continue to struggle to 
understand the direct cause of monthly emotional and physical distress, 
while the list of symptoms associated with these conditions continues to 
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expand, now surpassing 100 behavioral and emotional markers. To meet 
the basic diagnostic criteria, these symptoms simply need to “occur in any 
combination at any time during the second half of the menstrual cycle.”106 By 
these standards, nearly every person who menstruates meets the criteria 
for diagnosis, reinforcing the perception that they “suffer” from a repro-
ductive health condition. Thus, some scholars argue that “PMS is a form 
of social control and victim blame that masks itself as value- free.”107 The 
lack of empirical evidence and the vague list of symptoms have led schol-
ars to argue that PMS is essentially a social construct108 or “culture- bound 
syndrome . . . a constellation of signs, symptoms, and/or experiences that 
have been categorized as a dysfunction or disease in some societies and 
not in others.”109 But labeling PMS, or any forms of menstrual distress, as 
a product of culture risks undermining the very real forms of discomfort 
and emotional shifts experienced throughout the menstrual cycle, as well 
as the role of medical diagnosis in how individuals understand their bodies, 
emotions, and behaviors.110

While it’s easy to attribute the self- alienating, negative perceptions of 
menstruation to biomedical models of reproductive health, numerous stud-
ies on the experience of PMS, PMDD, and menopause have shown how 
medical definitions and data tracking can function as essential forms of 
validation.111 Likewise, more recent work in human- computer interaction 
(HCI) design has examined how menstrual- tracking apps can participate 
in ongoing processes of “sense- making” of the menstrual experience. With 
these considerations in mind, I end by offering two ways to think produc-
tively about the future of menstrual- tracking technologies: as a personal 
tool for menstrual reflexivity that can potentially push back on biomedical 
understandings of the body and health, and as a resource to aid underex-
plored areas of reproductive health research.

Recent work by Jane Perz, Jane Ussher, and colleagues has sought to 
complicate constructivist readings of PMS by taking a “critical realist epis-
temological standpoint,” which aims to “recognize the materiality of the 
body, and other aspects of experience, but conceptualizes this material-
ity as always mediated by culture, language, and politics.”112 Their meth-
odology takes experience seriously while still always acknowledging that 
experience exists in a specific cultural and historical context. Examining 
women’s accounts of PMS and the menstrual experience, Ussher and Perz 
argue that individuals do not necessarily experience PMS as a “fixed ill-
ness,” “but rather an ongoing process of negotiation with levels of dis-
tress.” Part of this negotiation is facing the cultural pressures to suppress 
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the menstrual body and maintain standards of the feminine body. However, 
this does not necessarily lead directly to pathologization or self- alienation; 
instead, it may often create forms of self- awareness that can encourage 
negative interpretations of the body and self but also can allow women to 
acknowledge and cope with real physical and emotional distress.113 Rather 
than critiquing women’s PMS self- diagnosis, Ussher and Perz advocate for 
acknowledging women as “PMS sufferers,”114 which “both evokes conno-
tations of the monstrous feminine and makes meaning of women’s dis-
tress through legitimizing their experiences as ‘real’ and something that 
may require support.”115 In other words, the language of “sufferer” shows 
how PMS through cultural and biomedical models of menstruation can 
encourage instances of bodily alienation and self- condemnation, but also 
acknowledges the range of menstrual experiences and takes seriously the 
lived distress of people who menstruate. For Ussher and Perz the multiple 
and often contradictory ways women understand PMS and their menstru-
ating body open up the space for “Western women [to] . . . resist cultural 
discourse associated with PMS, reject self- pathologization, and avoid or 
ameliorate premenstrual distress.”116

Through an emphasis on data tracking and analytics, menstrual- 
tracking apps can similarly create complex structures of self- alienation and 
self- reflection. After several years of menstrual tracking, I’ve found myself 
slipping into a biomedical way of thinking about my body promoted by 
the app’s aesthetics, but these moments do not necessarily slip into self- 
alienation or menstrual suppression. While I would not identify myself as 
a “PMS sufferer,” I have found that I experience some pressure and light 
cramping just before the start of menstruation. There will be moments 
when I feel my pelvis tighten, as though filled with air, or feel a pulsing 
pressure just below my navel. This isn’t necessarily painful— it’s more dis-
comfort I’d liken to feeling too full, but displaced toward my lower abdo-
men. Initially when I experienced these pressures, because they did not 
correspond to menstruation I assumed they were gastrointestinal disrup-
tions. Their arrival may prompt me to think about what I’ve eaten and 
when, in an attempt to understand my body’s reaction to particular foods. 
But through menstrual tracking, I’ve come to associate these bodily sensa-
tions with the impending arrival of menstruation, indicators that my body 
may be preparing to shed the uterine lining. By reading these bodily sensa-
tions through my menstrual cycle, I am ostensibly operating through the 
logic of the biomedical model as I attribute my body’s behaviors to internal 
processes out of my control. But in these moments of discomfort, my incli-
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nation isn’t to explain away or blame my body; it’s more of a noticing of my 
menstruating body, a novel way I’m paying attention to how my menstrual 
cycle prompts attention to my body.

These moments of bodily self- reflexivity can be quickly undermined 
by situations in which I use the app to justify or explain my emotional 
reactions. There have been times when I find myself “overreacting” to a 
film or television show and have an inclination to turn toward my men-
strual tracking app for an “answer.” I’m not someone who often cries while 
watching media or reading, so when I find my eyes welling up and sense a 
pressure in my chest as my heart speeds up, I pause to deepen my breathing 
to slow it down. As I feel the pressure of my eyes as tears risk pooling over, 
I’ll shift into a reflexive mode that questions the relationship between my 
bodily reactions and the content I’m seeing on the screen. These moments 
can create frustrations with my body, which feels somewhat out of con-
trol, uncontained by logic telling me the images on the screen aren’t all 
that sad. Opening up my Clue app, if I see that I’m ovulating or close 
to menstruating, my reaction will feel “justified,” explained through shift-
ing levels of hormones as my body prepares for a physiological process of 
release. As someone who studies technology and gender, I’m fully aware of 
the dangers of seeing my emotions through this biomedical lens. I’m also 
conscious of how my frustration with my bodily reactions is probably the 
product of other stresses in my professional and social life, as well as my 
relationship to norms of femininity. But in these moments, there is simul-
taneously comfort in the biomedical explanation as a way to maintain my 
sense of self.

Menstrual- tracking apps can often prompt bodily reflexivity, but that 
reflexivity doesn’t necessarily lead directly to biomedical resistance or sub-
jugation. It’s often an oscillation between both relationships to the body, 
resulting in feelings of ambivalence, blame, satisfaction, and empower-
ment. The range of bodily sensations, reactions, and feelings about the 
body cannot be reduced to specific formal properties or the goal of the 
app, nor to the “authority” the app wields over the user. Indeed, most 
menstrual- tracking users do not see the app as a source of authority capa-
ble of explaining their bodies or health: any sense of “self- knowledge” or 
power the app has is relative, shaped by “multiple elements, through which 
users themselves produce ‘serviceable truths.’ The data operate as an active 
mediator between the body and the embodied self.”117 My use of Clue 
to explain diversions from what I consider “normal” behavior or a “typi-
cal” bodily sensation is a negotiation between the information provided 
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by the app, and my bodily sensations, social pressures, and my sense of 
myself. The biomedical model, as well as the app, function as tools for self- 
reflexive practices, but do not necessarily determine my interpretations or 
understandings of my body.

In her phenomenologically informed study of fertility trackers, Della 
Bianca argues that the use of the biomedical model of menstruation and 
“the role of Biology (as the biomedical system of reference) and biologies 
(as experienced bodies) is ambivalent, potentially acting as both validating 
as well as invalidating entities.”118 To truly understand the role of biology 
and work to counteract the possibility of self- alienation, researchers must 
first acknowledge the “dual tension” between these two roles. This tension 
extends to the relationship between the function of the biomedical model 
in the design and interactive features of the apps, and their role in the per-
ception of menstrual health and the future of menstrual health research. As 
I have argued, current designs do not necessarily acknowledge the diver-
sity of menstrual experiences or frame physical and emotional changes as 
“natural” or “normal” parts of menstrual embodiment. However, by trans-
forming self- reported experiences into data points, menstrual- tracking 
apps can help translate these experiences into a form of scientific evidence 
that has epistemological authority and cultural value in our society. Medi-
cal diagnoses and scientific explanations for physical and emotional symp-
toms can often function as an essential form of recognition for individu-
als, particularly those whose experiences have historically been dismissed 
due to gender, class, and racial bias.119 While the datafied structures of 
menstrual- tracking apps should not provide diagnoses, they can provide 
visual and informational records— forms of acknowledgment— of an indi-
vidual’s menstrual experiences. Thus, the biomedical model continues as a 
troublesome mediator, capable of translating bodily experiences into pow-
erful forms of evidence, and also into abstract processes that remain out of 
an individual’s control.

As with PMS, the key will be avoiding negative and medicalized inter-
pretations of menstrual experiences via the biomedical model. In other 
words, menstrual- tracking apps should seek to cultivate awareness and 
acknowledgment, and avoid diagnostic frameworks that reinforce norms, 
standards, and the homeostatic model of reproductive health. Fox and 
Epstein have sought to explore forms of menstrual self- tracking that 
encourage bodily reflection and trouble the biomedical models of the body 
as “wholly knowable and controllable.”120 Through interviews, they found 
that predictive algorithms and data structures did not always impose sta-
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tistical norms on the body but could provide ways for individuals to cope 
and prepare for emotional and physical shifts. For example, in their study, 
Robert, a transgender man, describes how the prediction features of the 
menstrual- tracking apps often allowed him to mentally prepare for men-
struation, which ultimately helped him resist the anxiety and self- rejection 
that typically accompanied his menstrual experience.121 Fox and Epstein 
note, however, that the current structures of menstrual- tracking apps could 
not account for the changes in Robert’s menstrual cycle once he began to 
take testosterone supplements, and consequently advocate for technolo-
gies that can be adapted and personalized to account for a variety of uses, 
gender identities, and menstrual experiences.122

In addition to creating more modular and adaptable technologies, 
menstrual- tracking apps could ideally support increased attunement 
to sensorial and emotional shifts that occur during the menstrual cycle. 
Rather than seeking to draw correlations between particular phases and 
logged symptoms, the act of self- tracking could be used as a way for indi-
viduals to recognize the small shifts in the embodied sensations that occur 
throughout the cycle, which may or may not be attributed to a specific 
phase, hormone fluctuation, or physiological process. There should be 
a way to incorporate the forms of noticing and attunement, such as the 
instance of cramping I described above, that don’t automatically attempt 
to explain those sensations exclusively through my menstrual cycle. Ideally, 
an app could prompt reflexivity and allow me to reflect on the potential 
contributing factors, and to assess how these sensations affect my body 
as it moves through the world. Ultimately, my abdominal pressure is not 
disruptive, and therefore should not be pathologized or interpreted as an 
example of the discomforts of menstruation. It’s merely an example of how 
my body shifts throughout a cycle.

Ussher and Perz found that participants who focused on “understand-
ing” their menstrual distress, by becoming more aware and tracking pat-
terns, were “less likely to self- pathologize,” instead they simply recognized 
these shifts and cultivated strategies of “tolerance of negative premenstrual 
change, which was recognized to be temporary.”123 Menstrual- tracking 
apps could be used to support these forms of understanding by offering a 
tracking system that encourages individuals to “sense- make” bodily experi-
ences by acknowledging change, distress, and small shifts in the body. By 
de- emphasizing the four- phase visualizations of the cycle, and encouraging 
strategies for self- reflexivity, these apps could help destabilize the percep-
tion of the homeostatic healthy body. Placing greater emphasis on embodi-
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ment, by encouraging individuals to reflect on precise bodily sensations, 
can help cultivate a bodily awareness that pushes back against the domi-
nant, biomedical understanding of the reproductive body.

At the same time that cultural understandings of menstruation need 
to shift away from preventative, biomedical models, countless menstrual 
experiences remain unexplained by modern science and medicine, includ-
ing the prevalence of heavy flows for particular racial groups, extended 
amenorrhea, and even the exact cause of endometriosis. These conditions 
have received less attention and funding from the scientific and medical 
community because research often relies on subjective, reported experi-
ences. Women’s experiences, in particular, have historically been over-
looked or dismissed due to gendered stereotypes that figure them as overly 
emotional. This stereotype is further influenced by other markers of iden-
tity, such as race and class.124 While datafication can function as a way for 
individuals to feel that their menstrual experiences are valid and legiti-
mate, it likewise situates these experiences within the biomedical paradigm. 
Datafication currently aims to convince individuals of the authority of the 
patterns and correlations that emerge through analytics. However, shifting 
focus to the use of this self- reported data in ongoing scientific and medical 
research can ideally help reduce the sense that these apps are transparent 
forms of medical or scientific authority. Instead, I would suggest framing 
individuals as collaborators, stressing the possibilities for participating in 
large- scale data analysis on menstruation. Current design practices frame 
the log and analytics sections as transparent sources of self- knowledge, but 
by foregrounding the act of participation in research, individuals may come 
to understand that the algorithm and insight features are still works in 
progress: tools that can be developed through active engagement in data 
science projects. A focus on collaboration could hopefully also work toward 
undoing the emphasis on individual management, and by extension, con-
cealment. Framing engagement with the app through research collabora-
tion would ideally help break down some of the barriers of expertise in a 
way that avoids placing responsibility in the hands of individuals and open 
up conversation between patients, researchers, and practitioners. For indi-
viduals, this could promote the perception that their experiences are sig-
nificant contributions to emerging health research, and, it is hoped, reduce 
the shame and stigma surrounding discussions of menstruation.

Of course, this would require a dramatic rethinking of the way data 
sharing currently operates in most of these apps. Flo, for example, was 
recently outed for selling user data to Facebook, and indeed many of these 
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apps currently monetize through data mining and advertising.125 The per-
sonal nature of this information necessitates better anonymization and new 
security protocols.126 Moreover, clear definitions of privacy would have to 
be established to ensure that individuals are protected from healthcare or 
health insurance discrimination and legal ramifications, particularly in the 
US with the recent overturning of Roe v. Wade.127 Through partnerships 
between app developers and research institutions, privacy and data- sharing 
policies could be developed to facilitate research efforts without violat-
ing medical privacy rights. For example, Clue currently partners with sev-
eral universities, including Stanford and Oxford, sharing its data to pro-
mote menstrual health research. Through collaboration with Oxford, the 
research found no evidence for the myth of period syncing, which is often 
used to support highly gendered stereotypes about cohabitation among 
women and female friendship.128

With greater attention to individual privacy, these apps can begin to 
collect demographic information to help target specific populations and 
potentially reveal patterns and correlations related to factors such as 
behavior, geography, and family medical history. Currently, none of these 
apps solicit demographic information beyond age and sometimes location. 
Allowing individuals to provide information on race, ethnicity, dietary 
practices, family medical histories, and existing afflictions such as endome-
triosis could offer insights into specific menstrual health conditions.

The sheer scale of menstrual- health data archived by menstrual- 
tracking apps means that it could be used for future analysis. But to pursue 
these possibilities, major revisions must be made to the current design and 
data- collection features of these apps. While Clue’s platform still requires 
adjustment, its work with universities offers a model for future research. 
Moreover, the emphasis on inclusive data science and academic research 
has made it the most highly recommend app by the American College 
of Gynecologists and Obstetricians.129 As the second- most- downloaded 
menstrual- tracker in the Apple app store (as of September 2019), Clue 
suggests there is a financial and social incentive for companies to change 
the way these apps frame menstrual experiences.130 Descriptions of the aes-
thetic experiences of menstrual- tracking apps can serve as a useful tool 
for interrogating the impact of these technologies, but true revision and 
change will require collaborations across individuals and researchers, 
health scientists, designers, and scholars.
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Chapter 2

Pleasure Points
Sextech and Measuring Sexual Wellness

It’s like a Fitbit for your sexual pleasure and health!
— Lioness1

One day soon, buying a vibrator will be viewed like buying a  
yoga mat.

— Andrea Barrica, SexTech Revolution2

In a 2019 interview on This American Life, Lora Haddock DiCarlo, CEO 
of the Lora DiCarlo sextech brand, pushed back on the criticism that her 
products do not qualify as health and wellness devices:

Reporter Lina Misitzis: When I think of, like, the sex toys that I have 
been aware of in my lifetime, the point, as I understand it, is plea-
sure. And I think it’s OK for products to be marketed to women 
simply for the fact that they create pleasure. And I actually just— I 
wonder why Health and Wellness. I wonder why it couldn’t just be 
in a category called Pleasure. Why isn’t pleasure just good enough?

DiCarlo: It is pleasure, but as far as I read it, pleasure is also a part of 
health and wellness.3

DiCarlo is specifically referring to how her products (and erotic technolo-
gies more generally) should be categorized and marketed at the annual 
Consumer Electronics Showcase (CES). In 2018, DiCarlo’s company was 
the center of a controversy at CES: after receiving the prestigious innova-
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tion award for her sex robot, the Consumer Technology Association (CTA), 
which runs the annual showcase, revoked the title and banned the company 
from attending, stating that the device was “immoral, obscene, indecent, 
profane, or not in keeping with the CTA’s image.”4 DiCarlo criticized the 
decision publicly, sparking a media outcry against sexist and discriminatory 
practices at the CES. Eventually, the award was reinstated and DiCarlo 
was asked to consult on how to navigate the inclusion of sex toys in future 
showcases. Following her recommendation, sex toys and other devices can 
now be displayed prominently under the category “Health and Wellness.”

The movement of sex toys to “Health and Wellness” is, in part, related 
to CES’s complicated history with the adult entertainment industry. Situat-
ing the DiCarlo incident in the history of CES, Li Cornfeld describes how 
the annual conference has had to contend with the fact that erotic mar-
kets are often central to the development and economic success of emerg-
ing technology. For example, CES’s choice to shift its marketing language 
from “pornography” to “adult entertainment” is related to an attempt to 
legitimize the erotic industry, which was directly responsible for the popu-
larization of home video systems (VHS). Cornfeld argues that the move 
toward entertainment frames pornography as “a legitimate business sector, 
and supplies categorical justification for porn’s inclusion in a field devoted 
to bringing commercial entertainment into the home.”5 Likewise, catego-
rizing sextech as “Health and Wellness” products aims to legitimize the sex 
toy industry.6 As health and wellness devices, sex toys can be featured in 
the main showcase space, so long as they avoid describing or depicting sex 
acts, or demonstrating how to use the device. In other words, the “Health 
and Wellness” category functions as a smart business decision: as a way to 
increase the visibility and economic viability of the products. Indeed, at the 
end of the This American Life segment, Misitzis concedes that DiCarlo’s 
view is largely motivated by business: “she wants to sell to everybody on 
the main floor with the mainstream products. And if calling her sex robot a 
health and wellness product gets it out of the lab and into the world, she’s 
fine with that. It’s still hidden, just in a different way.”7

Through a focus on the economic and industrial motivations for the 
“Health and Wellness” categorization, Cornfeld argues the DiCarlo con-
troversy returns sex toys to the early history of the vibrator, which was first 
marketed as a device for health.8 Like the sexual health and wellness toys 
on the floor of the CES showcase, early commercial vibrators drew on the 
language of health to sell their products and mask any direct connection to 
sex. Historical ads for the vibrator in the early twentieth century avoided 
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any explicit references to sex, instead marketing them as tools to treat a 
host of conditions, ranging from dysmenorrhea (the absence of menstrua-
tion), constipation, uterine prolapse, and hemorrhoids.9 However, by the 
1920s and ’30s, the prevalence of vibrators in pornography provided an 
explicit visual link between the device and sex, and public marketing cam-
paigns became increasingly infrequent as products shifted into the adult 
entertainment industry.10

The recent reemergence of the vibrator as a “sexual wellness technol-
ogy” or “sextech” device is related not only to the commercial and indus-
trial history of sex toys, but to how the science of sex and pleasure has been 
incorporated into definitions of health, and how these discourses have, 
in turn, been mobilized by feminist movements in the last half- century. 
DiCarlo’s insistence that pleasure is part of a definition of health suggests 
that this is not simply a return to the vibrator’s commercial origins. Like 
early ads for vibrators, sextech is increasingly marketed as a tool for self- 
care. But the recent, explicit emphasis on sexual pleasure as a feminist form 
of self- care has only emerged in the last half- century, due in no small part 
to scientific research on sex and health, which helped push back on psy-
choanalytic theories that reinforced gendered conceptions of sex and the 
female body. Drawing on this body of work, many second- wave feminists 
considered the orgasm as both a symbol of women’s oppression and as 
an act of liberation. To understand the emergence of sextech and the rise 
of sexual wellness, this chapter situates the recent boom of sextech in the 
intersecting and entangled histories of midcentury sexology, feminist sex 
shops, and postfeminism. This history reveals how the quantification of 
sexual pleasure has been mobilized to support shifting feminist agendas 
and emerging health and wellness discourse.

For pleasure to be included in definitions of health, it must be defined 
through biomedical frameworks. Once pleasure is measured— quantified— it 
can be inscribed into the systems through which biomedicine understands 
health: pleasure can be linked to other biological systems, compared across 
population groups, and normed according to statistical data. But like pain, 
pleasure is a deeply subjective experience that is difficult to identify, mea-
sure, and track according to scientific and medical standards. Over the last 
half- century, scientists have used MRI, EKGS, heart rate, vaginal and anal 
contractions, and qualitative pleasure scales to visualize, track, and measure 
sexual pleasure. However, across these studies, pleasure is almost always 
conflated with the presence of orgasm, and consequently the “health ben-
efits” are often attributed to quantitative measurements, including the total 
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number and frequency of orgasmic events. To examine the biomedicaliza-
tion of sexual pleasure, I begin by tracing how midcentury sexology helped 
establish the orgasm- as- pleasure paradigm. Founded in biological, natural-
ist understandings of sexuality, Alfred Kinsey’s sociological studies used the 
orgasm as an indicator of sexual activity. While this helped move away from 
penetrative models of sex, it simultaneously framed normal sexual behavior 
through the quantifiable accumulation of orgasms. This framework con-
tinues to support how normal sexual behavior, sexual health, and sexual 
equality are defined, particularly through the rhetoric of the “orgasm gap,” 
wherein sexual satisfaction and equality are measured by the discrepancy in 
the number of orgasms between men and women. I show how this quan-
titative model creates a system where pleasure is understood through the 
logic of “more”— more orgasms, more pleasure— which effaces questions 
of the multifaceted experience of sexual pleasure itself.

The second section explores how the scientific and health- based mod-
els of sexuality that emerged from midcentury sexology have informed the 
aesthetics of feminist sex shops and contemporary postfeminist sextech. 
Through quantification, Kinsey aimed to undermine moral and psycho-
analytic understandings of sexuality that emphasized prohibition and sex-
ual difference, and instead to promote the idea that sexuality is a natural 
and normal expression of human biology, regardless of gender or sexual 
preference. This scientific approach to sexuality provided a foundation for 
second- wave feminism and the rise of feminist sex shops in the 1970s. Like 
Kinsey, these early sex shops used science and health to distance sexual 
pleasure from moralizing discourses on sex and from any association with 
pornography. I draw on histories of feminist sex shops to explore how the 
aesthetics and rhetoric of health were used to “naturalize” women’s sexual-
ity. However, these new aesthetics of sexual health promoted a highly gen-
dered and classed model of feminist sexuality that continues to inform fem-
inist sex retail today.11 Through descriptions of the websites and designs 
of contemporary sextech companies, I show how the aesthetics of sexual 
health have been extended and revised through postfeminism. Through 
feminized aesthetics and health rhetoric, these companies aim to “normal-
ize” sexual pleasure and distance sextech from pornography and the adult 
entertainment industry. In doing so, sexual pleasure becomes reframed as 
“sexual wellness.”

As I discussed in the introduction, within contemporary definitions of 
health and wellness, health is often performed through knowing and train-
ing the body. This logic has been extended to sex and sexual pleasure, 
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which are increasingly understood as critical elements of holistic health.12 
Sexual wellness discourse frames sexual pleasure through positive health or 
health- promotion models: sexual pleasure, orgasms, and sexual activity are 
all framed as “normal” and indeed necessary for maintaining good health. 
Yet when biomedical models of quantification and tracking become central 
to maintaining and supporting sexual wellness, this limits the questions that 
can be posed concerning health maintenance: how many times do you have 
sex, how frequently, and how many orgasms? In the third section, I show 
how this logic is tied to the work of William Masters and Virginia John-
son, who helped establish a physiological model for sexual pleasure. This 
framework, like Kinsey’s, operates under the assumption that orgasms and 
sexual pleasure are the natural product of physiological processes and that 
any disturbances to or diversions from this norm can be “fixed” through 
increased knowledge and skill. Second- wave feminists mobilized this sci-
entific model, framing self- knowledge and the cultivation of skill as politi-
cal tools to fight the patriarchy. Sexual pleasure thus became a symbol of 
women’s liberation from the social systems that inhibit women’s sexuality. 
Through descriptions of the app interface and tracking features of Lion-
ess, a smart vibrator designed to measure and track orgasms, I show how 
feminist messages about pleasure and orgasm have since been adopted and 
depoliticized by postfeminist sextech through an emphasis on quantifica-
tion and sexual wellness. Lioness measures vaginal contraction and tem-
perature data to encourage individuals to locate, track, analyze, and ideally 
improve their orgasms. This model reinforces the conflation of orgasmic 
presence and sexual pleasure and inscribes neoliberal values of accumula-
tion and improvement. Individuals are encouraged to use self- tracking to 
have more frequent, more intense, and longer orgasms. Rather than fram-
ing sexual pleasure as a tool for liberation, this postfeminist, quantified 
model focuses on individual improvement in pursuit of sexual wellness.

While the Lioness app and tracking features perpetuate a biomedical 
model that conflates orgasm and pleasure, I end by briefly considering 
how quantification and sextech could be used to help expand definitions of 
sexual pleasure. Through phenomenological descriptions of my experience 
using the Lioness platform, I show how the data and tracking features the 
app provides are almost entirely illegible and unusable: improving one’s 
pleasure or increasing the number of orgasms based on this data feels 
impossible. The interface and data- visualization features are so abstract 
and divorced from my experience of sexual pleasure that they have little 
bearing on my perception of my body or health. Yet rather than dismissing 
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this product as another failed digital health device, I end by considering 
what Lioness’s data- tracking features may be able to tell individuals about 
their bodies and offer up ways to think about how sextech may be able to 
encourage a more embodied, sensorial understanding of sexual pleasure.

Numerous sociological studies of masturbation have shown that espe-
cially cisgender, heterosexual women continue to feel shame about mastur-
bating or see solo stimulation as a “less satisfying” form of sexual pleasure.13 
This is due in part to cultural norms that continue to privilege partnered 
sex and stigmatize women’s sexuality. The push toward understanding mas-
turbation through the lens of self- care has helped destigmatize and nor-
malize women’s sexual pleasure. But because it remains tied to the confla-
tion of orgasm with sexual pleasure, it continues to reinforce the idea that 
orgasm determines sexual satisfaction, a model of sexual pleasure that has 
been derived from male- centric sex research. A phenomenological account 
of the embodied experience of sextech and sexual pleasure can help expand 
how individuals understand their pleasure and satisfaction, and indeed may 
offer an example of the experience of health itself. Sexual pleasure often 
emerges from a hyper- attuned relationship to the body; it requires a great 
deal of attention to the minute changes in sensations, subtle acts of stimu-
lation, and shifts in feeling. Through recent work on pleasure, orgasms, 
and embodiment, I suggest possible ways in which technologies may be 
taken up to help support sensuous attention to the embodied experience 
of sexual stimulation, which can help expand how pleasure and health are 
measured, understood, and defined by medical practitioners, app designers, 
and individual users alike.

Quantifying Sex and Pleasure

While sex and health have been linked through the study of sexually trans-
mitted infections (STIs) since the eighteenth century, the configuration of 
gender, orgasms, and health is a relatively novel concept that only began 
to receive scientific and medical attention at the turn of the twentieth 
century.14 In his detailed study of the female orgasm, Thomas Lacquer 
describes how by the end of the eighteenth century the orgasm’s presence 
or absence had come to be associated with sexual difference. Before this 
era, orgasms were largely understood as sensations and feeling with little 
consideration of their relationship to reproductive functioning or differ-
ences among genders. But the eighteenth- century “discovery” that women 
did not often experience orgasm during sex helped establish a “biological 
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signpost for sexual difference” and a physiological foundation for “female 
passivity” and “frigidity.”15 The association of biological difference with the 
presence or absence of an orgasm was linked explicitly to pathology and 
health in the work of Sigmund Freud. Most famous in this context for 
distinguishing between vaginal and clitoral orgasms, Freud extended the 
sexual difference model to suggest that orgasms not only mark gender but 
can be used to detect underlying pathology. Freud argued that the clitoral 
orgasm was a “less mature” form of sexuality, and that a fixation on the 
“erotogenic zones” unrelated to reproduction was an indication of under-
lying psychosexual problems.16 While Freud’s work was not based on biol-
ogy, it helped establish the connection between orgasms and health norms.

In the 1930s, psychoanalyst Wilhelm Reich helped inscribe the psycho-
sexual model of the orgasm into scientific frameworks. He opposed Freud’s 
theory of the clitoral orgasm, pushing back against gender difference theo-
ries through his theory of sexual energy and the body. Reich theorized 
that the orgasm helped bridge the gap between the mind and body.17 He 
posited that sexual energy could be charted and that orgasms were, in part, 
related to the flow of biological energy. Through the language of elec-
tricity, Reich described the process of arousal and orgasm as a wave, cur-
rent, and charge. Sexual organs possessed an “underlying current”18 that 
could be activated through psychological and physical stimuli that built up 
and resulted in the release of tension through orgasm or “bioelectric dis-
charge.”19 This energy model of the orgasm helped support his theory that 
the intensity of an orgasm was an indicator of psychological and biological 
functioning. In other words, sexual satisfaction and pleasure were indicators 
of health (not simply the presence or absence of an orgasm). Reich built 
on Freud’s model of sexual tension and release, suggesting that arousal and 
orgasms could not simply be reduced to psychology, but instead are part of 
a psychophysiological system. Thus, orgasm was not simply an indicator of 
psychological health, but also functioned as a “yardstick of psychophysical 
functioning, because the function of biological energy is expressed in it.”20 
While Reich’s charting of arousal and orgasm would be extended in the 
work of Masters and Johnson in the 1960s, the connection between inten-
sity and satisfaction and psychological factors would be lost as sex research 
migrated toward biomedical and quantitative methodologies.

The major shift toward quantified models of sexuality is attributed to 
the sociological work of Alfred Kinsey. His research conducted throughout 
the 1950s aimed to legitimize the scientific study of sex through empirical 
methods and biological essentialism. As a trained biologist, Kinsey claimed 
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to approach sex objectively by focusing on physiological rather than psy-
chological conditions of sexuality. He positioned himself in opposition to 
Freud and psychoanalysis, which he claimed mystified sexuality, instead 
offering science as a means to objectively establish norms of sexual behav-
ior. For Kinsey, sex was a “material phenomenon,” a physiological response, 
as opposed to an expression of psychology or psychosexual development. 
Scholars have critiqued Kinsey’s attachment to the scientific method and 
empiricism, claiming it was a way for him to avoid issues of race and class. 
For example, though Kinsey’s surveys included Black men and women, he 
did not believe his sample size was large enough to make scientific claims. 
Consequently, any consideration of the specificity of sexual experience for 
Black men and women was excluded from the data analysis.21 Moreover, his 
definition of the orgasm drew directly from reproductive models of sex and 
men’s experiences,22 as “the moment of sudden release.”23 This “release” 
was not tied to the satisfaction of any psychic processes related to the 
unconscious, but instead to underlying biological systems. The “capacity” 
to experience orgasm was not the product of sexual maturity, but instead

depends upon the existence of end organs, of touch in the body sur-
faces, nerves connecting these organs with the spinal cord and brain, 
nerves that extend from the cord to various muscles in the body, and 
the atomic nervous system through which still other parts of the 
body are brought into action.24

In her analysis of Kinsey’s research, Janet Irvine claims that the quanti-
fication of orgasms supported his insistence that sexuality was simply an 
extension of the “natural” processes shared by humans and animals.25 The 
orgasm serves as an “accessible and quantifiable unit of measurement”26 
that was understood as an expression of the underlying biological system.

Framing the orgasm as the definitive marker of sexual behavior for both 
men and women, Kinsey helped redefine the presence of an orgasm as the 
new sexual norm. In her study of the meaning of the orgasm, Hannah Frith 
describes how Kinsey’s quantitative system framed the orgasmic presence 
as “normal,” where its absence denoted dissatisfaction and even dysfunc-
tion. This in turn shapes the assumption that normal sexual behavior should 
be accompanied by orgasm.27 The orgasm as a sexual norm was further 
reinforced by Kinsey’s claims that metrics were a direct reflection of “sexual 
function.” While Kinsey never explicitly defines his theory of “sexual func-
tion,” Irvine argues that his belief in sexuality as an expression of natural 
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biological processes led him to equate frequency with “capacity.” In other 
words, “those with a low sexual capacity had sex less often than those with 
a higher capacity.”28 He compared “low capacity” to other physical condi-
tions such as blindness or deafness, which he likewise saw as “sublimation 
of those capacities.”29 Thus the presence of the orgasm was understood to 
be a marker of the functioning of an individual’s underlying biology, and 
any diversions from the norm would indicate inhibited functioning.

While Kinsey did not directly connect sexual frequency to health, this 
quantitative understanding of sexual functioning has been central to the 
definition of sexual norms and dysfunction. With the presence of an orgasm 
as the new bar for normal sexual response, “counting the frequency or con-
sistency with which the individual experiences orgasm, enables the identi-
fication of gaps and absences which are taken as indicative of problematic 
or dysfunctional sexual responses.”30 Kinsey’s quantitative work and the 
physiological models provided by William Masters and Virginia Johnson 
have helped establish the frequency of orgasm and its absence or pres-
ence as the defining features of sexual disorder diagnoses in both men and 
women. Though the field of sexology has attempted to move away from 
Kinsey’s biological model of sexuality, the Diagnostic and Statistical Manual 
of Mental Disorders (DSM- 5) continues to rely on the logic of frequency as 
a marker of normal sexual function. For example, “female orgasmic disor-
der” is defined as “when an individual consistently or repeatedly is unable 
to have an orgasm after she has been sexually stimulated or aroused.”31 
While the latest edition acknowledges that orgasmic absence should be 
accompanied by “distress,”32 absence remains central to the definition of 
“disorder,” which the manual claims may be caused by a variety of factors, 
ranging from stress or abuse to underlying health conditions.33 As a result, 
orgasms become an indicator of health, a vital sign for monitoring social, 
psychological, or physiological functioning.

The movement toward a physiological understanding of sexuality was 
also directly tied to Kinsey’s attempts to undermine theories of sexual dif-
ference and an exclusively reproductive model of sex. Kinsey counted any 
form of sexual behavior that resulted in orgasm as a form of sexual activity 
in an attempt to separate sex from social norms and moral frameworks. 
This framework allowed him to include both men and women in the same 
data set and incorporate a range of sexual behaviors. Kinsey developed 
a taxonomy of sexual behavior that broke down the activity into specific 
types, including nocturnal emission, masturbation, heterosexual petting, 
heterosexual intercourse, homosexual sex, and bestiality. Participants 
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would add up their orgasmic totals to calculate their “sexual outlet.”34 
Through a focus on the number of orgasms, homosexuality, masturba-
tion, and bestiality were rendered equivalent to heterosexual sex. Irvine 
links this methodology to his training in biology: in reducing sexual acts 
to numbers, he was able to suggest that all forms of sexual behavior were 
indeed normal and “natural.”35

Applied to women, Kinsey’s methods marked a radical shift in dis-
courses around women’s sexuality and pleasure. As Irvine notes, the “use 
of orgasm as a unit for women’s sexuality was progressive” and helped 
establish a model of sexuality that undermined popular impressions that 
orgasms and sexual pleasure were less important for women.36 Histori-
cally, the focus on reproduction, rather than pleasure, rendered the female 
orgasm irrelevant. Unlike the male orgasm, which has a direct relationship 
to procreation, the female orgasm does not appear to have an evolutionary 
function. While Freud attempted to link female orgasms to reproduction 
by distinguishing between vaginal and clitoral orgasms, scientists to this 
day have not come to a consensus on whether the female orgasm aids con-
ception. Biological anthropologists have offered several theories linking 
orgasm to reproduction, ranging from mate- bonding hypotheses to the 
contraction of the vaginal walls during orgasm as a way to aid the suction 
of sperm into the uterus.37 However, all of these theories remain specula-
tive due to the variety of ways the female orgasm is induced and expressed, 
leading some scientists to concede, “we may never be able to definitively 
state the female orgasm is an adaptation.”38 Kinsey was able to avoid the 
question of evolution by instead focusing on the “release” of an orgasm as a 
natural biological instinct. From this perspective, he did not have to ques-
tion the function of the orgasm; instead, he merely documented that func-
tion’s existence. He argued, “there is no scientific reason for considering 
particular types of sexual activity as intrinsically, in their biological origins, 
normal or abnormal,” any interpretations of “abnormality” are the product 
of culture, not biology.39

Despite the progressive stakes of Kinsey’s work, he repeatedly insisted 
he was merely presenting data, not providing interpretations of behavior 
or reflections on social and cultural norms. He begins Sexual Behavior in 
the Human Male by stating that the work aims to “accumulate an objec-
tively determined body of fact about sex which strictly avoids social or 
moral interpretations of the fact.”40 Any judgments or interpretations that 
may emerge are the product of the reader, not the science: “scientists have 
no special capacities for making such evaluations.”41 However, by reduc-
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ing sexual behavior to orgasmic quantities, Kinsey also helped produce a 
system through which different populations can easily be compared and 
contrasted— a framework that today is still used to measure and interpret 
normal and healthy sexual behavior.

Indeed, Irvine notes that Kinsey’s entire quantitative methodology 
supported his philosophy of sexuality, which implied “that what is ‘natu-
ral’ is right, that sex is good and more is better.”42 With orgasms linked 
to natural sexual functioning, and quantity associated with “goodness,” a 
higher “sexual outlet” number is often interpreted as a positive reflection 
of attitudes toward sexuality and healthy sexual behavior. In other words, 
a higher number of orgasms indicates higher sexual functioning and a bet-
ter attitude toward sex. For example, Kinsey’s data showed that men and 
women engaged in sexual activity at relatively similar rates. This statistic 
is then interpreted as evidence that women are not inherently less desir-
ous than men (e.g., they have equivalent sexual functioning to men), and 
suggested that many women did not adhere to social standards that con-
demned and shamed female sexuality.43 Thus, Kinsey’s “more is better” 
model of orgasms functions to measure not only health but also attitudes 
toward sex: more orgasms is better, better is healthier, healthier is happier.

This quantitative logic continues to inform claims about sexual norms, 
attitudes, discrepancies, gaps, and inequity between population groups, 
such as men and women, and heterosexual and queer populations. Most 
famously, Kinsey’s work helped “reveal” the “orgasm gap” (“pleasure gap”), 
the discrepancy in the frequency of orgasm between men and women. Over 
the last century, studies and surveys that borrow from the logic of Kinsey’s 
research have shown a 20 to 30 percent difference in orgasm frequency 
between heterosexual men and women. Follow- up research has examined 
social context (e.g., long- term partner versus a single encounter, or college 
students versus older adults), or solo versus partnered sex, and compared 
these results to studies of gay and lesbian populations.44 Across this body 
of work, the results are most often read as indicating and being caused 
by the inequity of heteropatriarchal models of sexual behavior. Circulated 
through popular articles, interviews, and marketing campaigns, the orgasm 
gap has become the emblem of gender inequality, touted as evidence that 
heterosexual women repeatedly engage in unsatisfying sex based on social 
expectations, and as proof of the sexual dissatisfaction widely experienced 
by heterosexual women everywhere.45

These interpretations of the orgasm gap draw on and reinforce the 
logic of Kinsey’s methods and statistical research. By framing the absence 
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of an orgasm as a problem, the orgasm gap promotes orgasmic presence 
as the sexual norm. In her cultural analysis of the pleasure gap, journal-
ist Katherine Rowland points out that the data illustrate that orgasmic 
absence in women is statistically normal.46 To frame the gap as a problem 
is to assume that orgasmic presence and the accumulation of orgasms is 
the sexual norm by which women’s pleasure should be judged, but data 
show that a large percentage of heterosexual women do not experience 
orgasm during penetrative sex. In other words, absence is the norm. It also 
assumes that orgasmic presence is synonymous with pleasure and satisfac-
tion, and that this pleasure reflects an individual’s relationship to sex and 
their partner.47 In this model (and Kinsey’s research), “equality” is framed 
entirely through accumulation, obscuring any underlying experiential, cul-
tural, or social conditions that may inform how an individual perceives 
sex or pleasure. While the discourse around the orgasm gap aims to make 
claims about social behaviors and attitudes, the data it presents ultimately 
obscures questions about how pleasure and satisfaction are defined, and 
how those experiences are inextricable from social and cultural contexts. 
Irvine describes how Kinsey aimed to remain entirely separate from sexual 
politics in favor of focusing on the “facts.” His dedication to objectivity 
and science led him to ignore and willingly obscure the impact of cul-
ture.48 While this allowed him to offer a more comprehensive and inclusive 
account of sexual behavior, it promotes a model of sexuality and pleasure 
that obscures key questions about how pleasure is experienced. With an 
emphasis on biology and physiology, it makes pleasure appear self- evident 
and attached to a quantifiable sexual event— an idea that continues to sup-
port cultural discourses of sexual pleasure, politics, and health.

Selling Sexual Wellness

As inheritors of Kinsey’s quantifiable model of pleasure, contemporary 
sextech companies often frame their politics in terms of the orgasm gap. 
Dame, Lora DiCarlo, and Lioness all sell their devices as tools to achieve 
sexual equality by explicitly citing orgasm- gap statistics, or using the lan-
guage of quantity or improvement.49 Under Dame’s “About Us” section, 
they offer a visualization of a 2005 study that showed that 91 percent of cis 
heterosexual men experienced an orgasm during sex, while cis heterosexual 
women only reported orgasm 39 percent of the time (Fig. 9). Next to their 
minimalist data visualization, they proclaim, “We began our mission to 
close the Pleasure Gap— the disparity in the satisfaction that people with 
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vulvas experience in the bedroom, versus their cis male counterparts. It’s 
a real problem!” Their supplemental blog post on the pleasure gap argues 
that lack of knowledge about the clitoris has been central to the discrep-
ancy and that through a greater focus on clitoral stimulation (using their 
products), “we can help everyone have immensely pleasurable sexual expe-
riences that are fulfilling, empowering, and equitable.”50 As in Kinsey, the 
implicit logic of this statement is that an equal number of orgasms results 
in an equal experience of pleasure.51

However, operating within postfeminist discourse, Dame and other 
sextech companies use the population- scale model for orgasmic equality to 
promote individual actions through the language of self- care and wellness. 
Dame’s homepage declares: “You deserve pleasure. Upgrade your self- care 
with toys, for sex.” Deservingness and equality become attached to individ-
ual actions and products: people with vulvas deserve to take care of them-
selves by having more orgasms using Dame’s technologies. The “more is 
better” logic of orgasm quantification shifts from population- scale models 
of pleasure equality, to care of the self, the implicit message being that indi-
viduals can help close the orgasm gap by engaging in self- pleasure.

Dame’s website is an example of a new aesthetics of sexual wellness 
that combines the language of postfeminist empowerment with the visual 

Fig. 9. Dame’s “About Us” foregrounds the pleasure gap to sell their products. 
(“About Us,” Dame, accessed May 2020, https://www.dameproducts.com/pages/
about-us.)
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rhetoric of wellness and technology. The goals of health and wellness have 
become essential in efforts to integrate pleasure and politics and to dis-
tance sexual pleasure from the adult entertainment industry. Like Dame’s 
website, self- care rhetoric helps rebrand sexual pleasure as a tool for libera-
tion and wellness. This message is reinforced through the website design, 
which draws heavily from tech aesthetics and foregrounds the language, 
iconography, and values of health. Today, if you browse online for a vibra-
tor, you’re likely to encounter a site that closely resembles the Apple Store 
or a boutique health- and- wellness clinic. For example, Lora DiCarlo’s 
website features carefully lit images of their vibrators displayed like sculp-
tural artworks. Devoid of any images of sex, the website’s homepage fea-
tures pictures of diverse women smiling and relaxed, alongside buzzwords 
such as “empowerment” and “wellness.” They refer to their products as 
tools for “self- love,” rather than vibrators, and use nonerotic names, such 
as “Baci” and “Filare.” All of their devices are proudly displayed, but few 
resemble explicitly sexual iconography. The smooth, round, and oblong 
devices come in a pleasing range of colors typically used to address millen-
nial consumers, including dusty pink and saturated turquoise. Next to an 
image of what appears to be a lesbian, interracial couple, the company states 
its philosophy: “We’re determined to continue speaking up for everyone’s 
right to explore their pleasure, and to embrace the idea that sexual well-
ness is wellness.”52 Lora DiCarlo, like many other sextech companies, uses 
design to situate their products within the wellness industry. Their web-
sites and marketing campaigns resemble other popular niche companies 
marketed toward millennials with an eye for design. But by foregrounding 
politics they simultaneously offer a visual culture of pleasure that empha-
sizes health, wellness, self- exploration, and empowerment.

This aesthetics and ideology sextech have evolved from second- wave 
feminism and early feminist sex- toy retailing. During the mid- twentieth 
century, the United States saw a major shift from reproductive models of 
sex toward the rhetoric of reciprocity and pleasure.53 Over two decades, 
Kinsey’s sex studies were published, the contraceptive pill became widely 
available, and in 1966, Masters and Johnson published their landmark sci-
entific text, Human Sexual Development. These key scientific and medical 
developments all helped change the definition of sex and reframed plea-
sure as an equal- opportunity experience that should be available to all. 
For second- wave feminism, sexual pleasure became an essential symbol 
and tool to fight against patriarchy and dominant models of sexuality that 
privilege men’s sexual pleasure over women’s. In response to pornography’s 



76 • sensing health

2RPP

phallocentric depiction of sex, many second- wave feminists advocated for 
a “woman’s right to pleasure,” framing masturbation or prioritizing plea-
sure as an inherently political act.54 For example, in her highly influen-
tial article, “Myth of the Vaginal Orgasm,” published in 1968, Anne Koedt 
directly critiques the psychoanalytic interpretations of the vaginal orgasm 
and calls for a redefinition of sexual pleasure based on orgasmic equal-
ity.55 In response to the historical emphasis on penetrative sex, other sexual 
practices, including masturbation, oral sex, and lesbianism, became ways 
to resist patriarchal models of pleasure— the orgasm outside of the con-
text of heterosexual intercourse became a symbol of the “political power of 
women’s self- determination.”56

During this period, sexology research was used to undermine preex-
isting, patriarchal assumptions and myths about sex and sexual pleasure, 
which had historically obscured the female body or supported the myth of 
feminine mystery. Drawing on the scientific work of Kinsey and Masters 
and Johnson, sexual pleasure was framed as a way to combat this mythology 
through self- knowledge.57 Koedt turns to midcentury sexology because it 
presents a “neutral” account of sexuality that resists Freudian interpreta-
tions of femininity.58 Sexology offered a medical model of female pleasure 
centered around the clitoris, citing physiological data on the lack of nerves 
located in the vaginal canal.59 Additionally, Masters and Johnson’s research 
promoted the idea that women were multiorgasmic, and therefore superior 
to men. Following Kinsey’s logic that quantity is a reflection of capacity, 
Masters and Johnson claimed that their work revealed that women “actu-
ally had a physiologic capacity greater than [that] of men . . . authoritatively 
deflating the myth of male sexual superiority.”60 Thus, for Koedt and other 
second- wave feminists, physiology confirmed that practices such as mas-
turbation were expressions of women’s power.61

For many second- wave feminists, heterosexual intercourse was an insti-
tution of patriarchy, a system that was never designed for women’s pleasure 
and functioned as a way to uphold men’s power.62 The clitoris became the 
symbol of this resistance: the most efficient way to achieve orgasm, and 
physically distinct from a model of sexual pleasure reliant on the phallus. 
To embrace clitoral orgasms was to take control of sexual pleasure. Koedt 
placed responsibility in the hands of women to create their pleasure: “we 
must discard ‘normal’ concepts of sex and create new guidelines which take 
into account mutual sexual enjoyment.”63 This dismantling of the sexual 
norm was largely the responsibility of women, who were encouraged to 
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demand pleasure from their partners or to masturbate as a way to remain 
free from the oppressive structures of heterosexuality.

Second- wave discourses around masturbation, liberation, and respon-
sibility helped create a market for feminist sex toys and sex retail. While 
vibrators were openly sold as sex toys by the 1960s, feminists claimed the 
device was a tool for sexual liberation.64 By the early 1970s, feminist sex 
retailers opened catalog services and storefronts in New York City and San 
Francisco. In her history of feminist sex shops, Lynn Comella details how 
these early retailers provided a space for women to learn about feminism 
and sexual pleasure, and to access technologies outside of traditional, male- 
dominated sex shops. Beyond simply selling vibrators, feminist sex retail-
ers gave women access to a huge range of political and medical materials 
and resources. For example, Del Williams, founder of Eve’s Garden, which 
opened in New York in 1974, connected women with therapists and dis-
tributed sex education materials.65

From the very outset, feminist sex retailers used the rhetoric of health, 
science, and wellness to distinguish their businesses from traditionally 
“seedy” sex shops. Indeed, Williams envisioned “Eve’s Garden as both a 
feminist outpost for sexual consciousness- raising and a health shop spe-
cializing in sex.”66 By creating connections with sex therapists and educa-
tors and using expert testimony to promote the use of vibrators, Williams 
aimed to destigmatize discussions of sexual pleasure and the sale of sexual 
technologies. Heavily influenced by Reich’s energy theories of the orgasm, 
Williams believed women could channel their “erotic energy” to become 
more productive and creative and “be free sexually and responsible for 
their own bodies.”67 Framing the business as a “health shop,” Eve’s Garden 
created an early model for health- driven feminist sex retail that has been 
expanded through wellness discourse today.

The emphasis on health and the destigmatization of sex was commu-
nicated through an aesthetics of hygiene and femininity. Early feminist 
sex shops selected decor, displays, and devices designed to make sex more 
“approachable,” “clean,” and “safe.” To further distinguish themselves from 
the stereotypical sex shop and the porn industry, stores like Good Vibra-
tions tried to make their shops as “unerotic as possible.” Comella describes 
how this often played directly into femininity and class by constructing 
a dichotomy between the “low” model of the phallocentric sex shop and 
the middle- class, respectable feminist retailer.68 Hygiene and safety were 
communicated via stereotypical codes of white, middle- class feminin-
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ity. Through “homey” aesthetics including warm lighting, colorful signs, 
“tasteful” displays, and “painting the walls lavender,”69 these stores helped 
craft an “alternative sexual vernacular”— a different way of representing sex 
and organizing sexual knowledge that pivoted on highly gendered appeals 
to what women supposedly wanted when it came to sex, and by extension, 
sex- toy stores.70

Over the last forty years, this sexual vernacular has evolved and been 
fortified through the development of the sexual wellness industry. While 
feminist sex shops no longer stage their stores to resemble domestic spaces 
and have moved toward more inclusive models of sexuality, sexual well-
ness extends the health- focused logic and classed models of hygiene to an 
entire industry focused on respectable models of sex and sexual pleasure.71 
The sexual wellness industry pairs postfeminist empowerment with well-
ness rhetoric to promote sex- positive messages and expand the definition 
of health. In postfeminist models of health, sex is framed as a necessary 
component of health with the (multi)orgasmic women as the model of lib-
erated, healthy femininity.72 For example, in SexTech Revolution, entrepre-
neur Andrea Barrica argues, “sexual wellness companies understand sex as 
a source of energy, power, and self- care. A sexual wellness company incor-
porates sexual health, mental health, and general wellness to help someone 
feel at home in their body, free of psychological and physiological issues 
around sexuality.”73 Combining second- wave rhetoric of pleasure and lib-
eration with the ideology of wellness, sexual wellness frames the orgasm 
as a form of liberation and a way to maintain health. Unlike second- wave 
discourses that saw masturbation as a political act because it resisted phal-
locentric models of sexuality, the emphasis on wellness suggests that sexual 
pleasure and orgasms are a necessary part of basic health maintenance. 
This implies that to be a liberated woman is to be a healthy woman, with 
the presence of an orgasm as the marker of both qualities. Thus, sexual 
wellness ostensibly extends Kinsey’s quantified model of the orgasm, where 
orgasmic presence not only comes to mark normalcy (or health) but also 
signals “a particular relationship with the body (how ‘in touch’ with the 
body you are).”74

Notably, sexual wellness often excludes the language of desire and sat-
isfaction in favor of an emphasis on holistic health. As Barrica proclaims, 
“sexual wellness is not sexy,” it is a legitimate, science- backed sector focused 
on inclusive pleasure and “closing the orgasm gap.”75 This push toward sci-
ence is likewise echoed in the shift from “sex toys” and “sex shops” toward 
“sextech.” Moving away from the frivolous connotations of “toys” and 
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the “sexiness” of adult entertainment, “sextech” helps signal a company’s 
connection to the burgeoning sexual wellness industry and endows their 
products with the aura of technoscientific authority. Indeed, technology 
has been a key way to integrate discourses of pleasure and liberation with 
health and wellness. Coined in 2009 by Cindy Gallop, CEO of MakeLo-
veNotPorn, “sextech” includes technology designed to promote sex posi-
tivity and “enhance, innovate and disrupt . . . human sexual experience.”76 
Rather than foregrounding pleasure, desire, or sex itself, Gallop sees tech-
nology as a tool for sex- positive liberation, which can educate the masses 
about the relationship between sex and happiness. While sextech may draw 
on second- wave discourses that framed pleasure as a key to promoting a 
holistic understanding of the mind- body, it primarily foregrounds products 
and technologies (consumer objects) as the source of liberation through 
ties to medical institutions and technological expertise. Operating within 
the logic of postfeminism, “liberation” is expressed through consumption 
and the further biomedicalization of sexuality in pursuit of wellness. Bar-
rica, for example, advocates for including sexual wellness in our medical 
systems, and sex- toy historian Hallie Libermann argues that vibrators 
should be covered by medical insurance.77 Thus, in postfeminism, “sex-
tech” expands the strain of feminist entrepreneurship that emerged from 
early feminist sex retail to push toward an “empowered consumer” model, 
using institutionalization and expertise as a way to sell products.

The rhetorical and aesthetic shift toward health and wellness has 
become an essential way for companies to distinguish themselves from 
pornography and adult entertainment.78 Indeed, leading figures in sextech 
such as Gallop and Barrica have no ties to the adult entertainment indus-
try. Creators and CEOs increasingly come from backgrounds in indus-
trial design, computer science, and robotics, and often include a consultant 
or lead engineer with a background in health science or medicine. For 
example, Lioness’s website describes their products as “meticulously made 
by badass women engineers, designers, health care experts, and dreamers. 
Lioness brings patented technology never before seen outside of research 
labs.”79 The creators of Dame come from backgrounds in sexology and 
engineering and describe their employees as “engineers for sexual well-
ness.”80 The websites for Dame, Lioness, and Lora DiCarlo prominently 
feature awards for technology and wellness from major technology shows 
such as CES, or from health and wellness publications. In their ethno-
graphic study of the emerging sextech industry, Jeffrey Bardzell and Sha-
owen Bardzell describe how all participants viewed their devices not as 
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toys, but as “consumer electronics,” akin to the ordinary technologies that 
populate our day- to- day lives: “more and more people are coming from 
industrial design backgrounds going, ‘I don’t want to design a new watch, I 
want to design a sex toy.’”81

The move away from sexiness toward wellness has been incorporated 
into the aesthetics of these technologies. Sextech is rarely sexually explicit in 
its design or marketing. Like Lora DiCarlo’s “tools for self love” or Dame’s 
emphasis on “self- care,” maude [sic], Lioness, and other online sextech 
retailers often avoid words such as “masturbation” and “vibrator” in favor 
of the language of “self- pleasure.” This is reinforced by the devices them-
selves, which avoid phallic iconography or realistic representations of geni-
talia. iroha [sic] by Tenga, for example, offers a range of vibrating, handheld 
silicon devices with gentle dips and grooves that resemble abstract cute 
animals such as a bird, hedgehog, or whale. The cream- colored “kushi” 
features a teardrop shape with rubber ridges that slope down the sides and 
intersect at the tip, while the “iroha stick” is designed to resemble lipstick 
for discrete portable pleasure.82 iroha’s website manages to avoid the word 
“sex” entirely, and instead draws on the naturalist language of Kinsey to 
sell tools for pleasure: “We believe that the pleasure our bodies seek is 
something to be valued as a key element of self- care. iroha is a series of 
self- pleasure items designed to respond to these natural needs.”83 Kushi 
and irona’s philosophy speak to how sextech aims to make these technol-
ogies more approachable, less intimidating, and higher quality than the 
devices associated with pornography and lurid sex shops.84 By using coded 
language (the only reference to masturbation on the irona site appears to 
be “insertable pleasure”), and foregrounding sleek, tech- inspired designs, 
sextech companies have rebranded vibrators as “tools for self- care.”85

The push toward emphasizing pleasure as self- care has simultaneously 
supported efforts to mask any connections to sexuality. Despite the lan-
guage of empowerment and sex- positivity, the design and marketing of 
these devices often place a great deal of emphasis on disguise. Like the 
kushi, many sextech devices avoid colors, shapes, and sounds explicitly 
associated with sex or the human body. The maude vibe, for example, is 
shaped like a simple, rounded cone and comes in a sleek cream or olive 
green; further, the company says, “Our packaging is purposely very dis-
creet. Products in pouches will arrive in a neutral- toned bubble mailer with 
the maude [sic] company name on it and the words ‘A better morning is 
coming’ faintly printed on one side.”86 Across all of these major compa-
nies, the websites stress the beauty, simplicity, and discretion of their prod-
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ucts and shipping procedures: users can be empowered to take control of 
their pleasure using high- end products, but also keep it private. While the 
design and shipping practices of online retailers may make vibrators for 
masturbation more accessible, the emphasis on privacy and discretion does 
little to increase visible and open conversations around masturbation. By 
using design to mask the purpose of these products, companies perpetuate 
the “relative invisibility of women’s masturbation[, which] infects women’s 
consciousness about how they talk about, think about and engage in mastur-
bation.”87 In other words, following postfeminist emphasis on individuality, 
the empowerment and destigmatization offered by these companies appear 
to be entirely personal and something that should remain private. Sexual 
wellness seems to be less concerned with making sexual pleasure more 
visible or changing the public perception of sexual pleasure; rather, well-
ness provides a new way to mask ties to sexuality. Like Misitzi’s claim that 
DiCarlo was using the rhetoric of health and wellness to hide her vibrator 
“in a different way,” many of these companies use the aesthetics of tech and 
the rhetoric of health to suppress ties to sex.

Moreover, this shift toward wellness, empowerment, and technol-
ogy comes at a cost. The sexual wellness industry thrives on the fact that 
women are likely to pay more for higher- quality, expert- designed prod-
ucts.88 Framed as sexual wellness tools, and designed to be beautiful, dis-
crete objects, these devices (or “personal massagers”) are sold at price points 
akin to those of tech accessories, with costs ranging from $50to upward of 
$400 for “tech- centric” products such as Lora DiCarlo’s robotic vibrator, 
the Osé, or Lioness’s smart vibrator. These prices are meant to serve as a 
direct reflection of quality, but they simultaneously further emphasize the 
difference between sextech and sex toys: as legitimate, health tools, they 
“should” cost more than your cheap, plastic vibrator at the local sex shop.89 
Despite sextech’s shift toward more inclusive audiences and attempts to 
move away from biologically essentialist language,90 the form of sexual 
wellness offered by these companies remains targeted toward the postfem-
inist ideal of upwardly mobile, middle- class women with extra capital to 
spend on health and wellness products.91

In other words, through the combination of postfeminist empower-
ment rhetoric, health, and technology, a new aesthetics of “respectable” 
sex retail has emerged, which intensifies the classed image of sexual lib-
eration that developed in second- wave feminism through an emphasis on 
health and wellness. This is not unique to sexual wellness or sextech: as I 
discuss throughout this book, the preventative health model of the well-
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ness industry continually offers new ways (products) for individuals to 
work at their bodies and health. Wellness increasingly becomes performed 
by purchasing the “right” products,92 eating the “right” diet, and using the 
“right” technologies in pursuit of a “better, healthier, you.” Sextech and 
sexual wellness follow this logic, offering individuals new ways to improve 
their pleasure and engage in forms of self- care to be more “liberated,” and 
“healthy” users. While these companies may indeed help expand and nor-
malize sex technologies and self- pleasure, they simultaneously reinforce a 
model of sexuality performed by purchasing the right devices and accumu-
lating more orgasms. The ideal buyer is presented as an upwardly mobile, 
sex- positive woman who has the income to “invest” in her pleasure and 
self- care by pursuing the latest technologies and continually seeking out 
more and better orgasms.93

In this sense, sextech adapts a postfeminist sensibility in which the lan-
guage of sexual liberation and agency continually works to inscribe women 
into traditional gender roles and social frameworks. Within postfemi-
nism, women are “characterized as actively desiring sexual subjects who 
are adventurous, knowledgeable, empowered and who choose to engage 
in sexual activities and interactions to please themselves.”94 But as numerous 
scholars have shown, these depictions of empowered sexuality in pop cul-
ture and self- help often reinforce gendered forms of self- surveillance and 
maintenance. This is often illustrated through an emphasis on “sexiness,” 
where women can have a lot of sex with several partners, and “choose” to 
express their power and freedom by dressing in tight clothing, showing 
off their bodies, and wearing makeup.95 But this image of the empowered 
woman simultaneously reinforces a model of liberation attached to com-
modity choices (clothing) and increased bodily maintenance (makeup and 
working out to maintain a sexy figure). Through wellness, sextech moves 
away from this feminized model of sexiness, adamantly rejecting any overt 
ties to sex in favor of more “legitimate” health concerns. But by rebrand-
ing masturbation as “self- pleasure” and suppressing references to sex, these 
companies participate in the contradictory messages of postfeminism. As 
a form of self- care, masturbation is rendered ordinary, a basic ritual for 
health maintenance, but the emphasis on disguise and discretion proj-
ects the idea that these practices (and conversations) should remain pri-
vate, and individual practices and products should be hidden away from 
the public eye. That is, despite shifting away from an aesthetic of sexiness 
and employing the rhetoric of freedom, liberation, equality, and subver-
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sion, these companies ultimately reinforce postfeminism’s individualized, 
classed model of sexuality that fails to intervene in public perceptions and 
conversations about sex and sexual pleasure.

Optimizing Pleasure

Sextech’s rhetoric of empowerment is strongly attached to the values of self- 
knowledge and control associated with neoliberalism and postfeminism. 
Within this framework, sexual pleasure is understood as the product of 
increased knowledge of the self and thereby control over the body. Knowl-
edge is constructed as open- ended and infinite: individuals can always learn 
more about themselves and therefore improve their sexual pleasure.96 The 
homepage for Lioness, a smart vibrator designed to track orgasms, pro-
claims “practice makes pleasure.” Next to an example of an orgasm visu-
alization, the company promotes the ideology that increased knowledge 
equals increased pleasure, which for Lioness is directly related to the col-
lection of data: “We know. Numbers, data, and charts sound like the least 
sexy way to explore your sexuality, ever. But we’ve found that removing 
some of the sexiness from sex can help people learn about, understand, and 
communicate their own sexuality.”97 Like many sextech companies, Lion-
ess suppresses connections to sex or sexiness by turning toward science and 
health. In the case of the smart vibrator, self- quantification becomes a way 
not only to distance the product from traditional sex toys and sex shops, 
but to produce knowledge to achieve “better, smarter orgasms.”98

Lioness’s understanding of sexual pleasure follows postfeminism’s 
“requirement to develop a ‘technology of sexiness,’” or the continuous cul-
tivation of knowledge and expertise necessary to “secure sexual power.”99 
Postfeminism and sextech suggest that power and pleasure are directly 
related to an individual’s capacity to learn and control the self and the 
body. However, like the aesthetics of sexual wellness, this often promotes 
contradictory messages that inscribe women into traditional gender roles. 
Frith argues that the postfeminist logic of sexual expertise simultaneously 
promotes individual empowerment and encourages women to understand 
the orgasmic absence as a personal failure that threatens their partner’s 
masculinity. The resulting image of empowerment encourages women “to 
work on their sexual confidence and free themselves from the last glimmer 
of sexual repression in order to transform themselves into ‘up for it’ sexual 
beings, yet they are simultaneously held responsible for maintaining rela-
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tionships, protecting their male partners and pleasing themselves in ways 
which also please men.”100 Lioness and other sextech companies extend 
to health the double bind of the empowered cultivation of the self within 
postfeminism. Sextech promotes the idea that to be healthy is to be power-
ful and liberated, and vice versa: striving to improve health (via wellness 
products and practices) is framed as an inherently political act.

This logic is not unique to sextech or postfeminism, but emerges from 
the science of sexual pleasure and discourses of masturbation from mid-
century sexology described throughout this chapter. This body of research 
in many ways provided a foundation for the contemporary emphasis on 
knowledge and improvement. Kinsey’s attachment to naturalist theories of 
sexuality led him to argue that women were inherently capable of orgasm 
and that any restriction of sexual desire was the product of culture and 
socialization.101 While this emphasis on social conditioning avoids patholo-
gizing orgasmic absence, like medical definitions of orgasmic disorders it 
suggests the problem is fixable. In other words, it borrows the logic of bio-
medicine and suggests that there are strategies, treatments, and skills one 
can develop to help the body return to a “natural” state capable of orgasm.

For Kinsey, scientific data was a way to fix this problem by revealing 
fallacies of gender difference and promoting equity and understanding 
across all groups.102 This project was taken up a decade later by Masters 
and Johnson, who furthered the ideology of naturalness and “sameness” by 
developing the “sexual response cycle,” a physiological model of pleasure 
that resisted discourses of sexual difference. By tracking a range of vitals 
and physical measurements, including heart rate, breathing rate, vaginal 
contractions, and ejaculatory pacing, they argued that all healthy men 
and women were physically capable of achieving orgasm.103 While they 
acknowledged that orgasms were “psychophysiologic experiences” shaped 
in part by social influences, their model of the human sexual response 
aimed to set a “nonsubjective  .  .  . [and] recognizable baseline.”104 They 
repeatedly proclaimed “sex is natural,” and it was their goal to put “sex back 
into its natural context,” free of the social influences that inhibit basic phys-
iological processes.105 Their turn toward physiology was directly tied to 
addressing “sexual inadequacy,” which they believed could only be treated 
by understanding the most basic physical reactions and responses.106 The 
biological models of pleasure from Kinsey and Masters and Johnson argue 
that every person has the innate capacity to orgasm; it is just a matter of 
developing the proper technique.

Indeed, placed within this medical framework, Masters and Johnson 
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were able to monetize their research by opening a sex- counseling business. 
Following the success of Human Sexual Response, they used their exper-
tise to establish a counseling and treatment service designed to help train 
couples struggling to achieve orgasm during sex. While Masters and John-
son’s research can be used to support second- wave feminist causes, their 
clinical work remained largely conservative and focused on supporting the 
institution of marriage. Irvine argues that Masters and Johnson, and sexol-
ogy more generally, “have an investment in the maintenance of dominant 
ideology,” which creates their market of individuals in need of sex advice 
and expertise.107 By focusing exclusively on the physiological functions of 
the body, they were able to create a business “with the promise of simple 
and effective techniques and commodities that will ameliorate, if not solve, 
the presenting dilemma.”108

Though second- wave feminists did not adhere to this market- driven 
model of sexual improvement, they nonetheless adopted the logic of self- 
knowledge, training, and practice that emerges from scientific models 
of sexual pleasure. During this period, women’s collectives, activists, and 
institutions published guides, held workshops, and distributed informa-
tion about female sexual pleasure, with a particular emphasis on masturba-
tion. In 1968, the National Sex Forum was established to centralize and 
distribute education and training materials for counselors, and in 1972, 
they published Masturbation Techniques for Women. The guide was meant to 
“assist you in learning to masturbate and come by yourself. This is a natural 
desire and you have a right to enjoy your own body, all of it, from head to 
toe.”109 The 1970 publication of Our Bodies, Ourselves dedicated an entire 
chapter to sexuality and masturbation, and in 1974, sex educator and activ-
ist Betty Dodson published Liberating Masturbation: A Meditation on Self 
Love, a memoir on rediscovering herself through self- pleasure. Following 
second- wave consciousness- raising models, Dodson developed her famous 
“bodysex” workshops, where women could collectively explore their vulvas 
and learn the “rock and roll orgasm technique.”110 Comella describes how 
feminists like Dodson aimed to bridge the gap between the science of sex 
and sexual liberation by translating the research into self- exploration and 
pleasure exercises.111

For many second- wave feminists, orgasmic absence was a reflection 
of how women were socialized within patriarchal systems. They adopted 
the logic of self- knowledge of midcentury sexology to argue that it was 
up to women to liberate themselves through education and practice. For 
example, Dodson advocated for masturbation and sexual pleasure as a way 
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for women to “take control of their lives.” But in contrast to the language 
of “naturalness” central to Kinsey’s and Masters and Johnson’s work, Dod-
son claimed the patriarchal structures— the “norm”— in which women are 
socialized prohibit the expression of sexual pleasure:

Sexual skill and the ability to respond are not “natural” in our soci-
ety. Doing what “comes naturally” for us is to be sexually inhibited. 
Sex is like any other skill— it has to be learned and placed. When a 
woman masturbates, she learns to like her own genitals, to enjoy sex 
and orgasm, and furthermore, to become proficient and indepen-
dent about it.112

While all women may have the physiological capacity to orgasm or experi-
ence sexual pleasure, Dodson emphasizes that cultural norms fundamen-
tally shape the expression and understanding of those capacities, and that 
combating the social and cultural systems that inhibit women’s pleasure 
requires practice.

Across second- wave sex- positive feminism and midcentury sexology, 
the orgasm is paradoxically framed as the “natural” and inevitable product 
of bodily stimulation, but also one that requires great skill and concentra-
tion.113 Self- knowledge becomes the key to navigating this contradiction: 
it is simply a matter of learning how to take advantage of existing physi-
ological processes and response systems. While second- wave feminism 
connected knowledge to combatting patriarchy— the cultivation of sexual 
skill symbolized independence from men as the gatekeepers of pleasure— 
postfeminism repackages and depoliticizes this ideology through an 
emphasis on health.

The language of “empowerment” and “equality” continues to circu-
late through sextech marketing, but the expression of that “power” is 
largely attributed to the cultivation of individual skills, through practice 
in pursuit of self- pleasure as a form of care. Frith describes the cultivation 
of skill as a “performance imperative,” aimed to increase an individu-
al’s appeal in the sexual marketplace. Practicing in pursuit of improve-
ment functions as “a form of ‘sexual entrepreneurship’ in which men and 
women are encouraged to ‘invest’ in sexual selves and to develop their 
‘sexual capital,’ guided by the advice of ‘experts.’”114 With sextech, sexual 
capital is not necessarily associated with attracting partners or improving 
one’s sexual appeal, but instead is related to the individual imperative to 
liberate the self and improve health through sexual pleasure. Skill and 
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practice become pathways— investments— in the pursuit of the healthy, 
progressive, sexual self.

Contemporary sextech companies operate through and reinforce the 
ideology of skill and training as a way to perform sexual pleasure and health. 
Most sextech companies supplement their products with instructional 
articles, videos, and sexual- wellness coaching services designed to help 
individuals learn more about their bodies to experience more and better 
orgasms. Dame and Lora DiCarlo have blogs that supply countless articles 
detailing how individuals can improve their solo and partnered sessions, 
posts dedicated to “debunking” common myths of sexual pleasure and 
orgasms by drawing on scientific studies or health research, and anatomy 
lessons on how to identify different parts of genitalia. All of this content is 
framed as “sex education,” or tools to help develop self- knowledge through 
the science of sexual health and wellness. Companies are also beginning to 
expand this emphasis on training and knowledge through supplementary 
coaching and classes. Lora DiCarlo offers complimentary “wellness coach-
ing,” which they describe “as like sex ed, but way more empowering.”115 
Lioness advertises masturbation classes in addition to their archive of 
instructional materials,116 and Dame offers an expansive selection of well-
ness workshops ranging from “Mindful Sex” to “Pelvic Floor Pilates.”117

However, Lioness has taken the emphasis on practice a step further, 
by incorporating quantification and biofeedback models common to digi-
tal health technologies. As the “first and only smart vibrator and app that 
lets you see & improve your orgasms,” Lioness tracks masturbation ses-
sions and provides data analysis and tracking features to help “improve” 
pleasure over time.118 The device measures vaginal contractions and body 
temperature during masturbation or partnered use. The data is fed into a 
corresponding app, where individuals can access an image of their session 
and add supplementary data, including tags (e.g., “workout day,” “alco-
hol,” or” period”), ratings, and notes. After each session, users are meant 
to open up the app, where they will encounter a graphical visualization 
that maps vaginal contractions over time. They can also choose to include 
temperature data and vibration levels to “better locate” periods of arousal 
and pleasure.119 Examining the graph, they are supposed to make a “clip” 
of their orgasm by comparing their chart to three “orgasm patterns”: vol-
cano, ocean wave, or avalanche. To decode the data, the app provides an 
information section that shows sample graphs for each pattern, along with 
brief first- person descriptions of the experience: “it feels like I’m in the 
ocean, with waves of pleasure washing over me” (Fig. 10). After selecting 
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Fig. 10. Lioness 
offers descriptions 
and sample graphs 
for the three “orgasm 
patterns.” (Lioness, 
“Lioness Health and 
Sex Tracker,” vers. 
2.0.07, accessed June 
2021.)
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the section of a graph as their orgasm, they use one to five stars to rate their 
session and provide any additional notes for future reference.

“Improvement” using Lioness is figured as in many other self- tracking 
technologies, where the collection of data is meant to help identify patterns 
that can be applied to future experiences. Juxtaposing qualitative and social 
data against the measurement of an orgasm is meant to help individuals 
locate certain contexts and mediating factors that may contribute to the 
strength and satisfaction of their orgasms. Ideally, this allows them to iden-
tify positive factors that can be applied to create optimal conditions for 
orgasm and arousal. Lioness invokes the language of science by framing 
this process as a form of “self- experimentation,” suggesting that the device 
functions as an instrument that can measure the success or failure of a test 
session. “Improvement” is specifically tied to increased intensity and dura-
tion, with “intensity” translated as the strength of vaginal contractions.120 
By framing orgasms as data points measurable via the device, Lioness can 
thus determine whether the orgasmic experience was “better” than previ-
ous sessions. Indeed, each entry in the app includes statistical data com-
paring the length of the orgasm and overall session to the data archive: 
“orgasm was longer than the average by 1 s.”121

Lioness’s measurement model borrows directly from quantitative 
methods developed in Masters and Johnson’s physiological research, which 
examines vitals and physical reactions to determine orgasmic presence or 
absence. While Masters and Johnson were not the first to turn to vital signs, 
such as heart and breathing rates or vaginal contractions, to detect and 
measure orgasms, their research collected and combined multiple forms of 
measurement and provided a public- facing model for the scientific mea-
sures of sexual pleasure that have since helped inform both scientific and 
popular understandings of the orgasm.122 The graphical representations 
created by Masters and Johnson continue to provide a basic model or struc-
ture for understanding bodily responses. Their sexual response graph maps 
an upward trajectory through the first three stages of sexual response— 
excitement, plateau, and orgasm— and a sharp downward turn in the final 
“resolution phase.” This visualization shows how the sexual response cycle 
involves an intensification of physiological responses that eventually may 
“reach the extreme level from which the individuals ultimately move to 
orgasm.”123 Though Masters and Johnson discuss how individual responses 
to stimulation may influence the duration of each phase, there is the sense 
that the successful completion of the sexual response cycle is tied to physi-
ological intensity— increases in blood flow, heart rate— that culminate in 
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an involuntary orgasmic reaction and the experience of pleasure.124 Their 
definition of the phase supports the idea that accumulation and escalation are 
directly related to the experience of sexual pleasure.

The attachment of sexual pleasure to escalation is further reinforced 
by comparing different types of quantified physiological data sets. Human 
Sexual Response includes several graphical representations of their data, 
including mapping EKG readings alongside “orgasmic platform readings” 
or vaginal contraction measurements.125 The juxtapositions show not only 
how sexual response affects the body as a whole, but show a correlation 
between specific phases of the cycle and increases in vitals. In the case of 
the EKG and vaginal contraction graphs, they show a correlation between 
peak heart rate and the strongest vaginal contractions. The peaks of both 
graphs align to suggest that orgasmic presence could be detected by exam-
ining the maximum heart rate data set. This combination of data creates 
an image of sexual pleasure directly tied to escalation, with the highest 
number framed as evidence of orgasm.

While Masters and Johnson’s research (as well as contemporary physio-
logical sex research) attempts to “demystify” the orgasm, there is currently 
no consensus on a definitive physiological marker of orgasmic presence.126 
Nonetheless, Lioness’s data- analysis features rely on locating orgasmic 
presence, and ultimately extend models of quantification and comparative 
analysis to foreground the orgasm as the primary source of self- knowledge. 
By combining temperature data and vaginal contraction measurements, 
individuals are encouraged to locate “hot spots” and graphical peaks to 
determine where their orgasm is located in their data set (Fig. 11). If they 
choose to include temperature data, their graph will be colored in vary-
ing shades of red; where increased saturation of the hue is meant to cor-
relate with higher temperatures, and therefore indicates “where you’re 
more aroused.”127 Examining the temperature data alongside the vaginal 
contraction graph hypothetically allows individuals to track a correlation 
between increased arousal (temperature) and specific types of orgasm, or to 
track increases in duration or intensity (strength of the contraction). This 
comparative model encourages individuals to look for points of escalation 
and to understand their orgasms through the visual rhetoric of intensity, 
accumulation, and increase.

By drawing on Masters and Johnson’s quantitative models of orgasms, 
Lioness depoliticizes sexual pleasure as a source of liberation in favor of 
an ideology of sexual pleasure directly attached to neoliberal values of 
improvement and accumulation. The graphical representations and the 



Fig. 11. A sample 
data set highlighting 
the “orgasm” section 
of the graph that 
includes temperature 
tracking. (Lioness, 
“Lioness Health and 
Sex Tracker,” vers. 
2.0.07, accessed June 
2021.)
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orgasm selection process encourage individuals to understand sexual plea-
sure through identifying an orgasm, which can in turn serve as a baseline 
for improvement. The tracking features that monitor length and intensity 
encourage individuals to improve their numbers, seeking higher peaks in 
their graphs and darker reds. As a result, pleasure is based on the logic of 
“more is better,” “bigger is better,” and “stronger is better.” While Kin-
sey’s quantitative strategies suggested that more sex is better, Masters and 
Johnson’s physiological models extend this logic to the orgasmic experi-
ence itself by suggesting “stronger is better.” Lioness borrows from both 
discourses to locate the value of sexual experience in the strength, quan-
tity, and frequency of orgasms. Pleasure, in this context, is not understood 
through bodily sensations, but through indirect physiological measures of 
orgasmic presence.

Indeed, the Lioness app is designed to focus “analysis” on the orgasm 
phase itself and consequently encourages individuals to frame their entire 
experience with the device through a small section of data. The informa-
tion section of the app features “how to interpret your data,” but the article 
focuses exclusively on locating an orgasm based on the contraction and 
temperature data. There is no indication of how individuals should under-
stand the rest of their graphs; instead, they are instructed to collect more 
data to help them recognize their orgasm patterns: “After a few recorded 
orgasms you will likely be able to understand what your orgasm looks like.” 
Consequently, all of the “additional questions and concerns” are framed 
through the norm of orgasmic presence: “What should I look for if I’m 
not sure I had an orgasm?” “My pattern doesn’t look like any of those”; 
“Sometimes it doesn’t look like anything happened.”128 The tone of these 
questions is telling. It points directly to how focusing attention exclusively 
on orgasmic presence and absence can create doubt and anxiety around the 
experience of sexual pleasure. While Lioness stresses that sometimes the 
“data isn’t always as beautiful as we want it to be” and that you should “trust 
yourself,” the app’s design and analytical structures suggest that orgasms 
are central to understanding and interpreting sexual pleasure.129 The track-
ing features and the possibility of “improving” sexual pleasure rely almost 
entirely on locating and analyzing the orgasm data. Without orgasmic 
presence, the promise of the app breaks down: one can no longer “keep 
track of what made your orgasms better, worse, or different to understand 
your body better and feel more confident.”130

Quantification and data visualization reduces sexual pleasure to the 
metric intensity of an orgasm, reinforcing the idea that the orgasm is a 
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“requirement which individuals have an obligation or responsibility to 
deliver.”131 Despite the wide variety of reasons why people masturbate— 
from relaxation to a simple element of routine— an emphasis on the pres-
ence of an orgasm continues to shape the perception and understanding 
of sexual pleasure and masturbation. In other words, though studies have 
shown women often acknowledge the pleasures of finding the time and 
space to simply explore and stimulate their bodies, the pressure to orgasm 
haunts these experiences. Sociological accounts of masturbation and expe-
riences of orgasms counter the narrative that orgasms are the sole pur-
pose and goal of sexual stimulation and behavior. In their study of adult cis 
women, Breanne Fahs and Elena Frank describe how orgasmic labor was 
central to the meaning and purpose of masturbation: women sometimes 
found it

frustrating as they “quested” after orgasm. . . . women may mastur-
bate to avoid the labor they invest with partners to visibly, audibly, 
and tangibly have pleasure; in other words, masturbation provides 
a space where women can orgasm without any associated forms of 
labor (e.g., moaning, groaning, mutual “getting off”), shame, or guilt 
about their pace and speed of orgasm.132

Across accounts from participants is a sense that a focus on orgasms— the 
presence or provocation of them— encourages women to understand their 
sexual experiences as work toward the goal of orgasm.

Lioness expands this ideology by suggesting that one must see an orgasm 
to understand and verify its presence. In other words, it’s not simply enough 
to think one has had an orgasm, individuals also must be able to verify its 
presence and analyze it to improve. The emphasis on data and visualiza-
tion is part of a broader discourse of orgasm science, which has continually 
tried to map and analyze orgasms by technologically tracking physiological 
changes. As in Lioness and Masters and Johnson, orgasm is often located 
based on correlating indirect data sets. Moreover, many studies that track 
physiological data alongside firsthand accounts of the orgasmic experience 
show that participants (primarily women) often fail to locate their orgasm 
in accordance with the data.133 This discrepancy is often translated as evi-
dence for how “little” women know about their bodies, but it likewise may 
point to the limitations of a datafied account of pleasure.134

By foregrounding physiological data as proof of an orgasm over indi-
vidual experiences, these scientific studies, and indeed Lioness, illustrate 
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the gap between two ideologies: pleasure for health versus pleasure for 
pleasure’s sake. On the one hand, a physiological account of pleasure 
focused on orgasms has aided the scientific study of the health benefits 
of sexual pleasure. Researchers have examined how orgasms influence a 
range of other bodily processes, from the release of dopamine in the brain 
to positive impacts on the body’s stress- response system.135 By focusing on 
a correlation between indirect physiological markers of orgasm and other 
data sets, scientists have argued that orgasms have health benefits.136 But on 
the other hand, they simultaneously risk effacing the experience of sexual 
pleasure itself. Once orgasmic presence and the subsequent effects are pri-
oritized over bodily experience, the idea of pleasure begins to lose mean-
ing, or at the very least become displaced. The emphasis on verifying the 
presence of an orgasm can, as suggested in the FAQ section of the Lioness 
app, actually encourage individuals to doubt their own experiences of plea-
sure and their perception of bodily sensations. Thus, despite drawing on 
second- wave discourses of pleasure and liberation that aim to reconnect 
body and mind, Lioness’s design can effectively remystify the orgasm and 
reinforce the idea that bodies remain inaccessible to us via ordinary sensa-
tions.137 While the framework of quantification and tracking may suggest 
knowledge production and control, this tension between data and expe-
rience can instead potentially perpetuate and expand the historical idea 
that certain individuals (particularly women) can’t trust their perceptions 
of their bodily sensations.

The Purpose of Pleasure?

While Lioness draws attention away from bodily experiences of pleasure, 
the device continues to collect positive ratings, and many articles have 
stated that the tracking and visualization features have helped some learn 
about their bodies and improve their experiences of solo and partnered 
pleasure. But this self- knowledge is largely the result of comparing exterior 
social conditions to statistical information such as duration and star rating. 
For example, some have described finding correlation between the inten-
sity of their orgasm and menstruation or ovulation, or between orgasm and 
the consumption of particular substances, such as alcohol or marijuana.138 
Lioness’s website also includes an entire “research” section where individu-
als who have coding skills can share their data analysis and findings. Similar 
to “quantified self” online forums that allow individuals to post personal 
data- analysis projects, the Lioness website encourages sharing analysis 
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conducted using the Lioness device and platform.139 These at- home exper-
iments have examined different masturbation techniques and the effect of 
various stimulants, compared Lioness to other sex toys, and even used the 
data to make data- visualization art. Unfortunately, this approach is only 
accessible to those who have substantial programming and data- analysis 
skills. Though this section of the site illustrates the ways that this data can 
be used to explore sexual experiences, it remains divorced from the core 
features of the app.

The online forum gestures toward how the device could be used to 
examine and explore bodies, technologies, and habits, but it remains largely 
divorced from the experience or perception of pleasure. I end by turning 
to phenomenological descriptions of my own experience using the Lioness 
app to show how the app’s aesthetics currently obscure and abstract the 
experience of sexual pleasure. Lioness’s primary goal is to help individuals 
achieve stronger, longer, and more frequent orgasms. But for me, some-
one without coding or data- analytic skills, the interface design and orgasm 
visualization features remain so obscure, strange, and utterly divorced from 
my body that I have little sense that the data or statistics have any bear-
ing on my health or pleasure. However, rather than simply dismissing the 
device, I turn to sociological and experiential accounts of women’s sexual 
pleasure and masturbation to question whether Lioness and other forms of 
quantification technologies can be redesigned to encourage a more attuned 
relationship to the body.

When I open the Lioness app, the graphs are almost entirely illegible to 
me— I cannot see my body, experience, or pleasure in any of the numbers, 
lines, or animations. Unlike data collected through other wearables such 
as my Apple Watch, Lioness’s data has not been translated into discernable 
visualizations that appear to reflect my actions or health. For example, in 
contrast to the circles that track my progress toward my “move goal” that 
I described in the introduction, Lioness’s interface does not allow me to 
connect my actions or bodily sensations to the numbers or graphs on the 
screen. An abstract jagged line with veritable peaks and valleys is mapped 
alongside seconds on the x- axis: there does not appear to be any identi-
fiable pattern, repetition, or logic to this data. Encouraged to locate my 
orgasm, I search for the highest peaks, the darkest red, and rapid descents, 
or any clue to help me locate the orgasmic phase that will allow me to use 
the app’s tracking features. This visualization appears totally incongruous 
with my bodily experience. The sheer amount of data and the way it is 
visualized inhibit any possibility of locating any “resemblance” between 
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the graph and the physical sensations I’ve just experienced. The app does 
not encourage me to reflect on my experiences using the device or to think 
back to the unfolding of pleasures and bodily sensations. I’m left scrolling 
across the erratic peaks and valleys, trying to find a pattern that may coin-
cide with when I think my orgasm occurred.

The search is further impeded by the app’s “replay” feature, which 
is automatically triggered when I select a data set. On opening, the app 
“replays” the session in real time: the graph moves laterally, gradually 
revealing sections of the vaginal contractions and temperature data. A 
large, pulsating circle overlays the ticking graph, which is meant to animate 
the vaginal contractions. Strangely, rather than displaying the contraction 
of the vaginal canal, the circle expands as the force of the vaginal contrac-
tions increases and contracts as the graph dips and exertion decreases. The 
combination of real- time playback, vaginal contraction animation, and 
temperature data is meant to help me “see” my orgasm and “understand” 
my pleasure. But collectively, these features work to abstract my experi-
ence. As it plays in real time, I do my best to locate the orgasmic phase on 
the graph, “rate” the session, add supplemental information through tags 
such as “workout day,” and write a couple of notes to provide some context 
for future reference, but it remains unclear to me how the jagged graph 
and pulsating circle could help me better understand my pleasure, let alone 
improve it.

Instead, I end up slightly frustrated and utterly baffled by the strange 
visualization and tracking features. I find myself contemplating what a “star 
rating” of an orgasm may mean, and whether it would be of any use to me 
in the future: What’s the difference between three and four stars? Am I 
supposed to develop a system of measurement based on the duration or 
height of the graph peaks to distinguish between these ratings? Do I look 
at the pulsating circle and use the rhythm of the contraction to determine 
pleasure? While I can treat the app as a kind of “sex diary,” the data and 
animations make it difficult to reflect on my experience of bodily pleasure. 
Indeed, turning to the journal feature of the app often draws attention to 
the fact that there are too many exterior conditions of experience to deter-
mine whether a workout, dietary choices, or sleep may have any impact. 
Though I may be able to control some elements, such as whether or not I 
work out, and I can be mindful of where I am in my menstrual cycle, the 
fact remains that factors such as stress or work fluctuate all the time and 
remain largely out of my control. Thus, the structure of the app often risks 
reinforcing a sense that all of these exterior social pressures and environ-
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mental factors that I cannot control are negatively impacting my orgasms, 
and by extension reflect declining health.

This perception emerges in part from a sole focus on orgasmic inten-
sity. Lioness’s focus on the orgasm phase effaces any pleasures that may 
emerge throughout my experience; instead, stimulation, feeling, and sensa-
tion are rendered as tools to develop “better” orgasms, rather than under-
standing these experiences as pleasurable and satisfying in themselves. It 
also suggests that the only “purpose” of sexual stimulation— partnered or 
solo— is higher chart peaks and deeper reds. If orgasm becomes the metric 
through which sexual pleasure is understood, there is no space for accounts 
of sexual pleasure that are not directly related to this outcome. In contrast 
to the orgasm- centric model, experiential and sociological studies of cis 
women’s accounts of masturbation and orgasms have shown that defini-
tions of sexual pleasure and the purpose of self- stimulation are highly vari-
able. Women often describe how sexual pleasure and masturbation create 
an intense attunement to their bodies, a feeling of “presence”— of being 
“in” their bodies— that is distinct from their everyday experiences in the 
world.140 This is echoed by accounts of masturbation that frame it as an 
“escape” or resource for relaxation and respite from day- to- day life.141 
Rather than helping individuals get closer to this experience, datafication 
through Lioness only further abstracts the body and sexual pleasure.

At the same time, moving away from an orgasm- based model of plea-
sure risks reviving the idea that women do not “need” sexual pleasure or 
have the same libido as men. It may also work to support the gendered 
stereotype that women prefer intimacy to sex, whereas men only desire 
sex without intimacy. To be sure, these ideas lurk beneath the experiential 
accounts above and may very well shape women’s perceptions of their sexual 
encounters. But rather than assuming that orgasmic absence or a relatively 
low level of orgasmic intensity is emblematic of the sexual repression of 
women (or of poor health), embodied accounts that describe sexual stimu-
lation as “presentness” and “escape” can help expand definitions of sexual 
pleasure beyond orgasm. A phenomenological account of sexual pleasure 
more generally shows how bodily attunement can provide pleasure, and 
that physical stimulation offers a sense of satisfaction that should not be 
dismissed or understood as “lesser” forms of sexual gratification.

The current structure of Lioness foregrounds orgasms as the source of 
self- knowledge and liberation, and thus extends the orgasmic imperative. 
However, it should be asked whether it’s possible to design a technology 
that could encourage an expanded definition of pleasure beyond the orgas-
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mic event. Studies of women’s experience of masturbation have shown 
positive correlations between regular masturbation and a sense of their 
bodies, agency, and sexuality. While these benefits are ultimately shaped 
by racial, socioeconomic, and cultural contexts, they suggest that sexual 
pleasure continues to be a key place for women to become more attuned 
to themselves and their bodies.142 The question is whether technology can 
be developed to support, rather than abstract or exploit, the bodily attun-
ement afforded by sexual pleasure.

One possible solution would be to use the technology to specifically 
support medical treatment and scientific research on the pelvic floor.143 In 
blog posts and reviews of Lioness, some women have described how they 
have used the device to strengthen their pelvic floor muscles following 
major medical procedures or having children. For example, following sur-
gery for ovarian and uterine cancer, Karen Holly described using Lioness 
to regain the strength of her pelvic floor and increase the experience of 
sexual pleasure. Rather than relying exclusively on the orgasm phase, Holly 
was more interested in tracking the overall strength of her vaginal contrac-
tions. Over time, she describes moving away from data in favor of simply 
using the device for self- pleasure: “I just enjoyed and let the data collec-
tion and my journal expand so that I could compare at some later date in 
time. . . . I didn’t let the data or science interrupt my pleasure.”144 While 
there are currently a handful of smart Kegel exercise devices on the market, 
including Elvie and Perifit, these are largely designed to aid in pelvic floor 
disorders, particularly following a pregnancy. In other words, the devices 
are situated within biomedical frameworks of disorder, promoting a sense 
that the body is abnormal, broken, or divergent and requires fixing. Holly’s 
account suggests the possibility of not only supporting treatment but of 
using the device to become more aware of the body, which can support the 
pursuit of sexual pleasure.

However, as long as the device focuses exclusively on the orgasmic 
phase, escalation, and accumulation, it will continue to promote a narrow 
definition of pleasure and the orgasmic imperative. Pleasure, like pain, 
is deeply subjective, inaccessible, and exceptionally difficult to describe, 
let alone quantify. Likewise, the sensation of pleasure draws a great deal 
of attention to the body, but unlike pain, pleasure does not draw atten-
tion to the surface of the body or the body’s interior mechanics; rather, as 
Drew Leder describes, pleasure creates a kind of “opening,” an “expansive” 
experience that pushes one out toward the world and possibly toward oth-
ers.145 In describing the difference between pain and pleasure, Leder uses 
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the example of the pleasure of eating: “I find myself enjoying the taste 
of the food, not that of my own tastebuds.”146 Likewise, the pleasure of an 
orgasm or sexual stimulation is often not experienced as the physiological 
mechanics of the body— the contraction of the vaginal walls or the release 
of dopamine— but rather as the physical sensations of touch and stimula-
tion that result from working with the body. This experience is likewise not 
necessarily confined to the orgasm itself, but to the entire process of direct-
ing attention to specific parts of the body, following sensorial feedback, and 
feeling the small shifts in temperature, pulse, and breath.

By removing the orgasm phase focus of the app, Lioness could help 
support an expanded understanding of sexual pleasure as a combination of 
sensations across the body. Contemporaneous to Kinsey’s research, Sim-
one de Beauvoir pushed back on an orgasm- centric definition of pleasure, 
describing the experience as

enjoyment [that] radiates out throughout the whole body; it is not 
always located in the genital organs; even when it is, the vaginal 
contractions constitute, rather than a true orgasm, a system of waves 
that rhythmically arise, disappear, and re- form, attain from time to 
time a paroxysmal condition, become vague, and sink down without 
ever quite dying out. Because no definite term is set, woman’s sex 
feeling extends toward infinity.147

While de Beauvoir’s account reinforces a theory of sexual pleasure associ-
ated with gender difference, her description illustrates a phenomenology 
that pushes back on understanding the orgasm as the main event and pur-
pose of sexual experiences.148 Rather, she illustrates how the fluctuation of 
sensation and dispersal of feeling across the body undermine the sense that 
pleasure is located in a particular place or confined to a temporal event. 
Lioness’s graphs showing veritable peaks and valleys in fact illustrate that 
physiological reactions shift during sexual stimulation to suggest that there 
is not necessarily a linear, upward trajectory toward an orgasm. However, 
this suggestion is undermined by the app’s focus on the isolation of the 
orgasmic phase and emphasis placed on the orgasmic event. By eliminating 
the orgasmic isolation and creating a biofeedback structure that attunes 
individuals to the shifts in sensation (with audio feedback, for example) or 
modules that emphasize description and self- narrative to track the varying 
degrees of pleasure they may feel over the course of using the device, Lion-
ess can help expand definitions of sexual pleasure. Ideally, this would also 
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be extended to devices designed to track physiological responses outside a 
genital framework to create systems of biofeedback for those who do not 
have a vagina or prefer a nonpenetrative form of sexual stimulation.

In- the- moment feedback or tracking (also see chapter 5), or postsession 
personal narration where individuals could provide their phenomenologi-
cal accounts of their experiences, would ideally promote greater attention 
to specific sensations, feelings, and even distractions that may arise over 
the course of sexual stimulation. As a result, they may help promote the 
sense of “presentness” described by some women, and greater attention 
to the immediate state of the body. Unlike postfeminist models of sexual 
wellness, a phenomenological approach to tracking sexual pleasure high-
lights how it creates hyperawareness of the body. Sexual stimulation is one 
of the rare moments when bodily sensations are the center of attention. 
Pursuing pleasure becomes a process of attending to the body: the sense of 
touch, sounds, and other forms of stimulation that create novel and enjoy-
able feelings across the body. In other words, it requires a sense of feeling 
“at home” in the body; one must be curious and comfortable enough to 
work with the body to generate feelings of satisfaction and pleasure. As 
part of the legacy of midcentury sexology, second- wave feminism, feminist 
sex retail, and postfeminist sextech, my call for a more phenomenologi-
cal approach is yet another attempt to understand the difficult concept of 
pleasure. But it is one that ideally places technology in conversation with 
the body, encouraging a return to the sensations, feelings, and pleasures of 
being a body in the world.
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Chapter 3

Every Step Counts
Analyzing Fitness- Tracking Technologies

On the walk to the weight room or in the last mile.
Somewhere between first tries and finish lines. Pillow fights and 

pushing limits. That’s where you find fitness.
Every moment matters and every bit makes a big impact. Because 

fitness is the sum of your life. That’s the idea that Fitbit was built 
on— that fitness is not just about gym time. It’s all the time.

How you spend your day determines when you reach your goals. 
And seeing your progress helps you see what’s possible.

Seek it, crave it, live it.
— Fitbit1

The above manifesto, which was once proudly displayed in the “Why Fit-
bit” section of Fitbit’s website, articulates how the booming fitness- tracking 
industry is redefining “fitness.” Fitness, as Fitbit states, is no longer an iso-
lated activity— a run, swim, or bike ride— but the “sum of your life”: every 
action, every step, every movement that occurs during the day “counts” 
toward “fitness.” Underlying the logic of this statement is the idea that 
“life” can be counted— datafied— thereby transforming “pillow fights” and 
“finish lines” into fitness. In other words, fitness, according to Fitbit, is any-
thing that can be quantified, tracked, and accumulated via their products. 
Only by purchasing their devices, which can transform “life” into data, can 
individuals “see” their fitness.

On the one hand, Fitbit’s fitness philosophy appears to be a continu-
ation of shifting definitions of health that promote a holistic approach 
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to well- being. Fitness is framed through the rhetoric of lifestyle, which 
includes all the ways individuals care for themselves that collectively define 
an individual’s health and well- being. On the other hand, Fitbit’s manifesto 
marks a movement away from fitness’ association with leisure time. Rather 
than understanding fitness as a discrete workout or activity completed for 
relaxation or as a hobby outside of work, Fitbit breaks down these categori-
cal and temporal barriers to render all elements of life “fitness.”2

In a sense, Fitbit’s vision of fitness marks a return to pre- nineteenth- 
century assessments of “fitness” (or lack thereof), which largely concerned 
individuals’ ability to carry out physical labor.3 By the nineteenth century, 
modernity and changing labor practices led many Western countries to 
turn to fitness as a way to counteract the effects of the increasingly sed-
entary jobs of adult men.4 Physical activity, sport, and exercise all became 
separate activities outside of work associated with attempts to reclaim the 
masculinity, morality, and productivity lost to urbanization and the “brain 
work” of a rapidly modernizing society.5 Fitbit appears to recall an earlier, 
more holistic understanding of the term, directly associated with carrying 
out the actions and labors of everyday life.

However, Fitbit incorporates a key modern revision of this approach to 
fitness: quantification. The emphasis on goals and “seeing progress” sug-
gests that fitness is not confined to an individual’s lifestyle, but an active 
pursuit that requires measurement, monitoring, and improvement. This is 
precisely why many scholars have argued that fitness- tracking technologies 
promote a neoliberal understanding of fitness (and the body). By quantify-
ing everyday life, Fitbit and other trackers create a “subject that is, on the 
one hand, the object of surveillance him/herself and, on the other, becomes 
a responsible citizen who is expected to construct a healthy self and prove 
so through constant and continuous measurement.”6 Datafication func-
tions to make the body and behaviors (the user’s lifestyle) an object of sur-
veillance that can be assessed at all times in pursuit of “health and fitness.” 
Thus, through quantification, fitness is framed in the same terms as con-
temporary biomedical definitions of health, as an active, ever- receding pur-
suit rather than a static state of the body. By extension, scholars argue that 
fitness tracking, and self- quantification more generally, marks a dangerous 
turn in the assessment and understanding of health and fitness. By defin-
ing what bodies and activities “count,” these technologies establish health 
and fitness norms that can shape human behaviors and habits. In compar-
ing themselves to the datafied norms set by the device or platform, users 
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may self- objectify in an unending pursuit of “more” data, higher numbers, 
“improvement,” and “optimization.”7

Counter to these arguments, many scientists, physicians, and research-
ers celebrate the possibility of fitness tracking to motivate and hold individ-
uals accountable for their physical activities and pursuit of health.8 Despite 
countless public health campaigns in the last half- century to educate and 
encourage individuals to exercise in pursuit of health, statistics continue to 
show overall poor national health, including low rates of physical activity 
and rising rates of what the medical industry calls “lifestyle diseases”9— a 
term that in itself suggests the source of illness is rooted in the choices of 
individuals, rather than environmental or genetic factors. For some, fitness 
trackers serve as a useful tool to monitor and improve these harmful prac-
tices. The technology’s use of quantification offers a way for individuals to 
see, track, and improve their daily behaviors and ideally develop positive, 
lifelong fitness and health habits.

While seemingly opposed, these two interpretations operate through 
the assumption that there is a direct relationship between the desires of the 
company or the intended function of the technology and the actions and 
understanding of the users. In other words, they assume that the design of 
the technology determines the user’s beliefs and behaviors. However, as I 
discussed in the introduction, fitness trackers and other digital health tech-
nologies often produce diverse and uneven experiences of the body and 
health. Both critical and celebratory positions assume that individuals see 
the data, goal structures, and fitness and health messages as authoritative 
reflections of their habits, health, or fitness, and that they will correspond-
ingly respond directly to the prescribed framework of the device. But how 
individuals use, understand, and perceive their data and bodies varies from 
person to person and does not necessarily align with the goals and func-
tions set by physicians, researchers, or digital health companies.

This chapter foregrounds how aesthetic analysis and phenomenologi-
cal description can be used to critically examine the relationship between 
the design and the lived experiences of individuals who use fitness- tracking 
technologies. This work begins by first situating the aesthetics of fitness- 
tracking technology in the nineteenth-  and twentieth- century histories of 
American fitness culture. While today fitness is a well- known subset of 
health (if not a synonym), the incorporation of exercise and physical activ-
ity into official definitions of health is relatively new. Over the last 200 
years, medical research, economic incentives, and media have helped firmly 
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attach fitness to the performance of health. With the rise of chronic “life-
style” diseases, public health officials, doctors, and political leaders in the 
mid- twentieth century turned to exercise as a key resource for preventative 
care. However, without established intensity levels and duration recom-
mendations, the application of “exercise as medicine” remained ambiguous 
and difficult to apply to day- to- day life.10 The publication of Dr. Kenneth 
Cooper’s Aerobics in 1968 marked a turn in how individuals were to use 
fitness in pursuit of health. Cooper, the “grandfather of the fitness move-
ment,” extended medical frameworks for fitness by establishing quantified 
benchmarks for fitness ability and offered structured improvement plans. 
Individuals could use his self- help book to track distance and time for spe-
cific exercises and convert the activities into rate of oxygen intake, VO2 
max. Aerobics provided one of the first quantitative guides for how to mea-
sure, assess, and improve fitness and thus overall health, and it would go 
on to sell more than twelve million copies in the United States. Situated 
at the emergence of neoliberal economic and healthcare policies, self- help 
guides for health and fitness like Aerobics, along with public health cam-
paigns, helped shape contemporary fitness culture, which largely stresses 
individualized efforts to maintain and monitor exercise habits in pursuit 
of health. This era also helped fortify the connection between fitness and 
white, middle- class culture. Much of the medical research and many prod-
ucts and ideologies behind the rise of the American fitness industry and 
public health campaigns were grounded in middle- class values and life-
styles, which have been inherited and extended by contemporary fitness- 
tracking technologies.

In the second section, I use descriptions of the aesthetic experience 
of the most popular commercial fitness trackers, Fitbit and Apple Watch, 
to analyze how the interface and feedback features use datafication, data 
visualization, and technological feedback to reinforce and extend the fit-
ness and health- monitoring structures that have developed over the last 
half- century. While Aerobics offered a way to use manual distance and time 
tracking to calculate vitals, fitness- tracking technologies shift self- tracking 
from the individual to a technological device that appears to provide auto-
matic and objective information. Moreover, as Fitbit’s manifesto suggests, 
through datafication these devices offer increasingly granular ways to 
monitor fitness. Fitness trackers take the form of apps, clips, bracelets, or 
watches, and track a range of vitals, including calories burned, steps walked, 
distance traveled, exercise minutes, VO2 max, and heart rate. Most con-
tain an accelerometer and gyroscope that registers and records a change 



Every Step Counts •  105

2RPP

in displacement to track distance and activity. Activity data is processed 
through algorithms, compared with other data sets such as heart rate, and 
interpreted as “calories burned,” “steps,” or specific exercises. For example, 
my Apple Watch “thinks” that I’m exercising when it registers changes in 
displacement— which it reads as “steps”— and my heart rate reaches “a 
brisk walk or above.” These two data points are correlated and interpreted 
as “exercise minutes,” counted toward my daily thirty- minute goal. This 
information is communicated through elegantly designed interfaces that 
draw on the visual rhetoric of data visualization and are reinforced through 
push notifications. I argue that the combination of the interface’s aesthetics 
and quantification creates the impression that the information presented 
is an objective and authoritative reflection of an individual’s health and 
fitness efforts.

Because of the emphasis on data, many scholars argue that fitness- 
tracking technologies alienate individuals from their bodies.11 The actual 
body— the sensations, strains, and affects of fitness and health— appear 
to be fragmented and obscured by numbers, statistics, graphs, and visu-
alizations. However, in the final section, I complicate the assumption that 
fitness- tracking technologies objectify the body and lead to self- alienation 
by turning to my own phenomenological descriptions of Apple Watch, 
and accounts from former students collected in IRB- approved and exempt 
studies that I conducted in my courses between 2017 and 2020.12 These 
descriptions illustrate the myriad ways that fitness- tracking technologies 
can both abstract and draw attention to the body. Often, self- alienating and 
reflexive embodied experiences coexist, giving way to a complex and some-
times contradictory understanding of fitness and health that pushes back 
on a generalizable theory of fitness tracking and self- quantification. Fol-
lowing the goal to move away from generalization, the descriptions from 
my students are not meant to provide a clear assessment of what health and 
fitness mean or “feel like” in the digital age, but instead show how phenom-
enological description and reflective practices can create critical modes of 
engagement between individuals and technology.

Building on the work of the previous chapters, which emphasize the 
value of aesthetic analysis, this chapter makes a case for incorporating phe-
nomenological description to understand the impact of design and encour-
age critical reflective practices. Description reveals the way specific design 
elements and interactive features shape bodily experiences and perceptions 
of health, but my work with my students also showcases how the practice of 
description itself can also serve as a tool for reflection. In describing their 
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experiences with Fitbit, they often found themselves questioning the struc-
tures of the device and evaluating the impact it was having on their bodies 
and behaviors. Through description, they identified how aesthetic features, 
including interface design, numbers, and feedback structures, were shap-
ing their experiences. Their accounts thus demonstrate how phenomeno-
logical description functions not only as a tool for researchers to capture 
aesthetic experiences, but also as a way for individuals to reflect on how 
their devices or platforms may be influencing their behaviors, bodies, and 
perceptions of health. I end by suggesting that incorporating modules and 
design features that prompt description may encourage critical reflection 
on the biomedical and quantified definitions of health promoted by exist-
ing digital health technologies.

Health as/and Fitness

[E]xercise is medicine that keeps countless people alive. But like all 
medicine, it must be taken according to prescription.

— Dr. Kenneth Cooper, The New Aerobics, 197013

Scholars have traced the connection between health and exercise to ancient 
China and the Greeks, most famously citing Hippocrates as a seminal fig-
ure in linking poor fitness with poor health.14 However, most agree that 
the nineteenth century marks a key shift in the social and cultural value 
of fitness, where exercise and physical activity began to become increas-
ingly intertwined with morality, virtue, masculinity, and nationalism. The 
institutionalization and professionalization of fitness during this period 
helped establish the connection between fitness and a white, middle- class 
lifestyle— a framework that continues to shape contemporary American 
fitness culture, industry, and discourse today. Fitness and sport historians 
Harvey Green, James C. Whorton, and Roy J. Shepard cite Jacksonian 
America and Victorian England as key places where modern understand-
ings of exercise, sport, and fitness were born. They argue that in this period, 
exercise and physical activity emerge as antidotes to changing behavioral 
and environmental conditions of modernity. The rapid pace of urbaniza-
tion and increasingly sedentary work practices were framed as a threat to 
the morality, health, and fitness of the nation. In response, “health reform-
ers” in the US and UK developed physical- fitness education programs and 
established journals, societies, and institutions dedicated to physical educa-
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tion and training. Simultaneously, the fitness industry and exercise culture 
were cultivated through the rise of sports such as bicycling and gymnas-
tics, and the founding of the Young Men’s Christian Association (YMCA), 
which created a novel commercial space for sport.

Nineteenth- century exercise and fitness cultures were closely associ-
ated with moral and religious values. Many scholars point specifically to 
the YMCA and the broader “Muscular Christian Movement” as a model 
for the way fitness was framed as a way to cultivate strong, healthy, moral 
character. Green argues that this early movement helped promote the 
principle of “perfectionism,” still closely associated with American liberal 
values and fitness culture,15 or the idea that the body (and soul) should be 
worked on in pursuit of physical perfection, in the model of God.16 Fitness 
is framed as a way to counteract the immoral, impure, and polluting condi-
tions of modern society, anything from the effects of urban life and desk 
work to the threat of immigrants.17 For example, President Theodore Roo-
sevelt famously tied the health of the nation to exercise: “A life of slothful 
ease, a life of that peace which springs merely from lack either of desire or 
of power to strive after great things, is as little worthy of the nation as of 
an individual. . . . In the last analysis, a healthy state can only exist when 
the men and women who make it lead clean, vigorous, healthy lives.”18 
Within this ideology, fitness functioned as an extension of middle- class, 
white, and nationalistic (Protestant) values: exercise, sport, and physical 
activity became ways to strengthen and cultivate the physical, spiritual, and 
moral health of the middle class and the nation more broadly.

At the same time, the nineteenth century also included the develop-
ment of modern theories of biomedicine and secularized discourses of 
health (including germ theory). While the new paradigm would eventually 
replace existing theories of medicine that drew from religious and spiritual 
practices, for decades, biomedicine continued to overlap with existing mor-
ally inflected and religious behavioral diagnoses, such as hysteria and neur-
asthenia. Fitness, as a way to build the strength of body and mind, often 
traversed both secular and religious treatments. For example, exercise 
was often prescribed as a treatment for neurasthenia, a catchall term for 
nervousness or weakness of nerves associated with an urban middle- class 
lifestyle.19 Dudley Allen Sargent, who developed one of the first standard-
ized muscular- training programs for fitness educators, claimed his “Sar-
gent System” helped combat neurasthenia and other nervous conditions. 
Exercise, according to Sargent, could “break up morbid mental tendencies, 
to dispel the gloomy shadows of despondency, and insure the serenity of 
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spirit.”20 Sargent’s claim illustrates how the early iteration of “exercise as 
medicine” often emphasized the holistic health benefits of fitness through 
discourses of religion.

By the early twentieth century, fitness was increasingly secularized 
through the institutionalization of physical fitness and the development 
of exercise science. In the US, scholars, doctors, and politicians helped 
establish physical education programs and academic journals dedicated to 
exercise programs and medical research.21 This period also saw the rise of 
research on the physiology of exercise, which became increasingly popular 
in both the US and Europe with the expansion of eugenics. In his history of 
fitness culture, Jürgen Markutschat argues that the publication of Charles 
Darwin’s The Origin of the Species in 1859 was a key turning point in the 
study of exercise and health. With the theory of evolution, fitness came 
to be closely associated with “survival of the fittest,” and the cultivation of 
the ideal physical body produced a strong species.22 In the early twenti-
eth century, these evolutionary understandings of fitness were adopted by 
eugenicist efforts to study the ideal physical body, with researchers explor-
ing anything from physiology based on race, to fitness and virility, and 
blood “impurities” associated with poor fitness.23

Despite the popularization and professionalization of fitness and the 
rise of fitness consumerism, at the beginning of the twentieth century, 
the public and medical community remained skeptical of a direct con-
nection between fitness and health.24 However, with the rise of chronic 
illness, physicians, researchers, and politicians began to explore fitness 
as a form of preventative medicine (as opposed to a moral and spiritual 
treatment, or a practice focused on optimal physical performance). Yet it 
was not until the “cardiac crisis” that arose after World War II that fit-
ness became firmly incorporated into modern definitions of health.25 Just 
as nineteenth- century efforts used exercise to combat modern life, the 
affluence of postwar lifestyles presented dangers to the physical well- being 
of Americans that exercise could ameliorate. Historian Shelly McKenzie 
argues that postwar economic transformations not only shifted the work 
of many American men but supported the growing culture of individual-
ism and responsibility that would shape the explosion of fitness culture in 
the latter half of the century. In 1952, the National Institutes of Health 
declared obesity to the be nation’s “number one problem,” and by 1956, 
heart disease rose to become the number- one cause of death of men over 
thirty in the US (and it remains in the top spot today).26 The sedentary 
lifestyles of white, middle- class American men were labeled as the source 
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of the problem, and doctors, self- help guides, and government institutions 
all increasingly turned toward diet and exercise to combat the crisis.

In conjunction, the medical profession shifted toward a focus on pre-
ventative care, moving attention away from treating ailments, and toward 
prescribing behavioral changes to decrease the risk of future illness. 
“Executive health” briefly emerged as a subspecialty specifically focused 
on the health conditions of men working in high- stress desk jobs, with 
physicians often prescribing dietary changes and exercise to decrease the 
risk of developing heart disease and related conditions. While throughout 
the 1950s and ’60s, studies repeatedly reinforced the connection between 
exercise and decreased rates of heart disease, professional opinions on fit-
ness and health remained a source of debate. During this period, some 
doctors argued that exercise could in fact increase the stress on the body 
created by high- pressure executive work.27 Without clear, direct correla-
tions between types of exercise, intensity, duration, etc., and specific health 
benefits, some continued to warn of the dangers of fitness.28 McKenzie 
describes how this debate was part of a broader cultural shift in the percep-
tion of medical expertise: some even argued that “doctors were only able 
to treat disease, not promote health.”29 As I discuss in the next chapter, this 
growing distrust of medical expertise and treatment contributed to the rise 
of wellness culture in the 1970s, but also created the cultural conditions for 
popular self- help focused on individual exercise efforts to improve health. 
Combined with the increased focus on prevention and lifestyle, the early 
debates among experts and the failure of medical institutions to decisively 
link the prescription of exercise to positive health benefits during the 1950s 
and ’60s helped cultivate the culture of health that moved expertise away 
from institutions and toward the efforts of individuals.

Rather than focusing on how exercise could improve the body’s physi-
ological functions, early advocates focused on fitness as a way to combat 
the stress of modern work. Unlike the nineteenth- century exercise move-
ments, fitness was not a means to enhance physical strength or shape the 
body, but instead served as a source of relaxation. McKenzie argues that the 
emphasis on stress and diet was largely associated with class and gender. 
While bodybuilding and sport were popular among working- class men in 
the early twentieth century, in middle- class culture attention to body shape 
or figure was largely seen as homosexual and feminine. In the 1950s and 
’60s, exercise was sold to women as a way to improve appearance, weight, 
and shape, but for men, the greater focus was on the psychological and 
sensory benefits of fitness to avoid gendered stereotypes.30
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The emphasis on relaxation in discourses of health and fitness led to a 
very broad understanding of “exercise as medicine,” offering men a wide 
variety of activities and intensities to choose from. However, the lack of 
parameters made it challenging for men to adopt regular fitness habits. 
Self- help guides from the 1950s and ’60s include a wide range of recom-
mendations, including types of exercise (golf, tennis, etc.), and vague sug-
gestions about duration and frequency.31 Much like the Fitbit manifesto, 
early self- help guides for men as well as public health efforts attempted to 
locate exercise in the pre- existing routines of middle- class life. For exam-
ple, McKenzie describes one guide that recommends “getting an hour of 
exercise a day, which included stretching in bed after the alarm rang, using 
one’s towel ‘vigorously,’ bending over ‘all the way’ to pick up one’s socks, 
and performing isometric buttocks contractions while waiting for the ele-
vator.”32 In 1963, YMCAs across the US, in partnership with Paul Dud-
ley Wright and John F. Kennedy, created the “Measured Mile” program, 
which provided mile markers on the streets of cities, designed to encourage 
businessmen to use breaks in their workday to exercise.33 Both of these 
efforts illustrate attempts to redefine existing spaces and activities through 
the framework of health and fitness. The “Measured Mile” program uses 
quantification as a means to transform a city street into a kind of gym, 
while the self- help recommendation encourages individuals to see basic 
movements and habits as forms of exercise. Today, Fitbit has ostensibly 
combined these ideas, using quantification to help individuals “see” every 
facet of their lives as a potential site and source of fitness.

While the above accounts offer sporadic examples of the use of quan-
tification and everyday habits to guide early fitness adopters, it was only 
with the publications of Jogging and Aerobics in 1967 and 1968, respectively, 
that exercise programs became increasingly standardized and popularized 
in middle- class American culture. These two publications mark the rise 
of popular self- help works penned by professionals from the fitness and 
medical professions (“fitness crusaders”) who used their expertise, scien-
tific research, and health rhetoric to support their arguments and methods. 
Drawing on the authority of science and medicine, they offered explicit, 
quantitative guidance on how to execute fitness in pursuit of health. Both 
of these books received strong recommendations from public health offi-
cials and institutions and were celebrated for their use of scientific data and 
expertise to improve the health of Americans. Coauthored by University 
of Oregon track coach Bill Bowerman and cardiologist W. E. Harris, Jog-
ging adapted the training methods of professional athletes for the masses, 
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promising improvements to the health of the cardiac, respiratory, and 
circulation systems. Bowerman brought his experience in military train-
ing and coaching to Harris’s scientific studies of heart health to fashion 
a system through which individuals could train their bodies and improve 
their health and fitness.34 Born out of a series of small experiments Har-
ris and Bowerman conducted on the health of joggers at a range of fit-
ness and age levels, the book offered three different twelve- week training 
schedules for adults.35 Unlike performance- based fitness training, their 
guide was designed to incorporate jogging and exercise in moderation over 
time, framing both physical fitness and health improvement as a product 
of sustainably incorporating exercise into one’s day- to- day life. Situated 
within the cardiac crisis of the postwar period and the growing medical and 
public health interest in fitness, McKenzie argues that Jogging helped lay 
the foundation for the explosion of fitness culture in the 1970s. The book 
helped launch the “jogging craze” that would spread across middle- class 
America during the 1970s and 80s, and helped firmly establish “jogger” as 
a recognizable fitness identity.36

Since the 1970s, health has increasingly become something that is per-
formed through the purchase of specific goods, the consumption of par-
ticular foods, and the execution of specific types of exercise.37 Jogging pro-
vided one of the early models of the modern health- conscious identity and 
helped establish exercise as one of the key ways to pursue and perform 
“good health.” By linking regular exercise to health benefits and encourag-
ing individuals to incorporate jogging into their day- to- day lives, Bower-
man and Harris helped support a model of fitness and health based on con-
tinuous maintenance and lifestyle: “Exercise should be part of a long- range 
health program. Regular exercise year in and year out is what counts.”38 
Their training systems suggested that efforts and intensity should build 
over time, as individuals continually strive to improve their physical 
strength, and by extension, maintain and support good health. This ide-
ology was simultaneously supported by the growing commercial fitness 
industry, which marketed exercise (and its products) as tools to support 
health and wellness. Shoes, clothes, and accessories all became additional 
ways to signal the jogger identity and perform health.39

Jogging offered a specific strategy for individuals to maintain and 
improve their health, but the publication of Aerobics helped expand this 
culture beyond jogging to encompass a range of exercise types, durations, 
training schedules, and fitness levels. Rather than focusing on a particular 
type of exercise, training schedule, or health benefit (e.g., weight loss), Aer-
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obics offered a quantitative system that could be widely applied to a range 
of activities and adopted by varying levels of fitness capability. Selling over 
twelve million copies worldwide, the book’s highly adaptable system prom-
ised a way to assess, measure, and improve fitness and therefore health, over 
time. Written by Dr. Kenneth Cooper, Aerobics measured fitness and health 
based on the rate of oxygen intake (now referred to as VO2 max): “Forcing 
more oxygen through your body with aerobic exercises is what produces 
these [positive health] effects in your bodily systems, and the total amount 
of oxygen that your body can process becomes, in turn, a measurement of 
the health of these systems.”40 VO2 max continues to serve as a way to assess 
aerobic fitness, and indeed many wearable fitness trackers provide metrics 
that allow individuals to track their aerobic capacity. But in 1968, without 
the technology for at- home vital measurement, Cooper provided a series of 
fitness tests with corresponding charts to indirectly translate distance and 
time into VO2 max. Aerobics asks individuals to complete one of two “tests” 
to set the baseline fitness level: they can walk or run as far as they can in 
twelve minutes, track the distance, and use a corresponding chart to locate 
their level, or they can record the time it takes to walk or run 1.5 miles and 
likewise use a chart to assess oxygen intake levels.41 Without any technol-
ogy to automatically track distance, Cooper suggested driving the distance 
of the planned running course and reading the car’s odometer to gauge 
the mileage. He in fact warns against the use of commercial pedometers: 
“none are sufficiently accurate.”42 The test results allowed individuals to 
take advantage of the book’s point- based exercise training system. Charts 
provided conversions for exercise types and duration into points that are 
meant to reflect the aerobic exertion of each activity. Cooper set the “mini-
mum level of fitness” at thirty points, providing both plans to build up to 
this baseline, as well as to exceed it in pursuit of better health and fitness.

The health benefits of fitness were located in what Cooper called the 
“training effect,” or “the changes induced by exercise in the various systems 
and organs of the body.”43 VO2 max functioned as the indicator of whether 
the effect was triggered, with the points reflecting “the amount of oxygen 
required to perform it.”44 The logic of the system is that more points mean 
greater energy expended, which results in a greater “training effect.” Most 
of the book was composed of charts that translate exercise types and dura-
tion into points, and corresponding training schedules designed to increase 
weekly point levels to improve fitness. Each schedule was modified based 
on activity level: those with lower aerobic capacity are asked to accumulate 
fewer points than those with higher aerobic capacity. Ideally, over time, an 
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individual worked through the training schedules, moving up to the next 
level on completion to improve their health or the “training effect.”

By quantifying exercise through VO2 max and creating a point- based 
system, Cooper was able to apply his system of measurement and train-
ing program to a wide variety of exercises, populations, and fitness levels. 
Aerobics provided charts for running and walking inside and on tread-
mills, and for racket sports, swimming, and cycling, each converting time 
and distance into oxygen consumption and points. Individuals had the 
freedom to select training programs based on a single exercise or to use 
the charts to set weekly point goals that can be satisfied through a variety 
of activities. Like Jogging, the system encouraged individuals to gradually 
incorporate exercise into their day- to- day lives over time. The weekly 
point goals and suggested frequency helped individuals moderate and 
build these habits to ideally establish fitness not as an isolated activity, 
but as a component of lifestyle.45

Cooper’s point system also suggests that fitness can essentially be reduced 
to a physiological process— oxygen intake— that subsequently affects the 
functioning (health) of the body as a whole. This biomedical model of exer-
cise that defines fitness based on vital signs and unseen biological processes 
is the foundation of scientific and medical research on exercise and health. 
Aerobics, and the second edition, The New Aerobics, published just two years 
later, brought this framework to the masses and offered individuals a way 
to assess, monitor, and improve their well- being like a scientist or medi-
cal researcher: “Aerobics puts the lab in your pocket.”46 Throughout both 
editions, Cooper cited research studies and stressed how his methods and 
training regimes were grounded in scientific methods. New Aerobics fore-
grounds this desire by repeatedly stating that his book attempts to make 
laboratory methods accessible to the general public: “The beauty of the 
system is that it allows you to choose your own form of exercise, secure in 
the knowledge if you do enough exercise— earn enough points— there is a 
scientific basis for measuring the medical benefits.”47

While Cooper’s biomedical system seemingly breaks down the bound-
aries between the lab and ordinary life, it likewise muddles the boundaries 
of fitness itself. Rather than understanding fitness as an isolated activity 
or sport, Cooper’s biomedical system suggests that fitness is defined by 
physiological processes of exertion, intake, and intensity. Exercise, in these 
terms, is not a specific type of movement or category of action, but exer-
tion placed on the body. Thus, any action that results in increasing oxygen 
intake is a potential act of fitness. While Aerobics never suggests that “pillow 
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fights” or other everyday activities qualify as fitness, his quantitative system 
provides a framework that— like Fitbit’s manifesto— suggests that fitness is 
“all the time.”

Aerobics helped fortify quantification as a central way to communicate the 
relationship between fitness and health to the public. In 1978, the American 
College of Sports Medicine established the official recommendation of exer-
cise three to five times per week to maintain good health.48 While this num-
ber has since been revised and qualified based on developments in health 
and fitness research, public health and medical recommendations continue 
to frame health maintenance in terms of the amount and frequency of exer-
cise. Jogging and Aerobics used quantification and goal- based systems to lay 
the numerical foundation for the incorporation of fitness into institutional 
and popular understandings of health— a system that would later be taken up 
and extended through fitness- tracking technologies.

Measure and Improve

In 1975, the Yellow Pages replaced “gymnasium” with “health club.”49 This 
marketing shift is emblematic of the emergence of contemporary fitness 
culture, as discourses of sport and communal spaces of exercise signified 
by “gymnasium” were replaced by the language of health and wealth. Over 
the course of the 1970s, the commercial fitness industry and public health 
campaigns would help solidify the conflation of health and fitness. Fitness 
companies stressed the importance of exercise (and their products) for 
maintaining health, and government efforts to reduce healthcare spending 
promoted exercise as an effective form of preventive health. With these 
industrial and economic considerations in mind, Jennifer Smith Maguire 
argues that the American fitness industry coevolved with health- promotion 
discourse to help shape the contemporary ideology of fitness that is closely 
aligned with neoliberal values, which stress individual self- management, 
control, and improvement. In the introduction to the 1979 Surgeon Gen-
eral’s Report, “Healthy People,” Jimmy Carter argued that a focus on pre-
vention (through activities like exercise), can “substantially reduce both the 
suffering of our people and the burden on our expensive system of medical 
care.”50 Insurance companies and businesses alike promoted fitness as a way 
for individuals to care for their health, but also to drive down their health-
care costs. The 1970s also saw the rise of workplace wellness programs and 
the expansion of benefits to support gym memberships and fitness efforts.51 
All of these programs and public health campaigns reinforce fitness as a 
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form of health maintenance, an ideology of health that has since become 
the dominant paradigm in the US and beyond.

While the quantitative recommendations that emerged in the 1970s 
supposedly offered stable guidelines to maintain health, contemporary 
understandings of fitness and preventative health are rarely figured in terms 
of static weekly or daily goals. As in Jogging and Aerobics, fitness is often 
framed as a continuous effort where individuals are encouraged to work to 
perpetually increase their capabilities and decrease the risk of future illness. 
In other words, improving one’s fitness will improve one’s health. But as 
many scholars have pointed out, “fitness [and therefore health] can never 
be reached, and fitness does not stay.”52 This conception is apparent in the 
never- ending supply of new fitness products, trends, diets, and technolo-
gies that supposedly allow individuals to pursue the ever- retreating ideal 
of fitness.

With the rise of datafication, the ways in which individuals can monitor 
their bodies and behaviors in pursuit of health and fitness have expanded 
and consequently reshaped the way health is assessed and monitored. Data-
fication and data mining have created new forms of commodification, as 
the data created by individuals is used to sell more fitness products. Fitness 
can now be performed not only through the purchase of specific goods, 
but through the continuous “prosumption” that individuals engage in via 
the data surveillant structures of the device.53 Beyond these novel forms 
of commodification, quantification has also created new ways to reinforce 
and promote the values of improvement, perfectionism, and self- work.54 
Fitness culture of the 1970s, ’80s, and ’90s often invoked the rhetoric of 
improvement and perfection through a focus on appearances: individu-
als were encouraged to monitor the shape of the body, muscle tone, and 
other aesthetic traits of the “fit” and “healthy” body.55 Today, fitness and 
health remain closely tied to physical appearance, but the rise of datafica-
tion technologies has expanded how individuals can now track, monitor, 
and improve their well- being. Aerobics provided an early example of how 
fitness metrics could be tracked and improved on in pursuit of health, but 
today’s apps and wearables surpass this initial qualification system, collect-
ing metrics on seemingly endless data points and amassing incomprehen-
sible archives of information. A run is no longer simply measured by dis-
tance, duration, or even VO2 max, but also by heart rate, cadence, elevation 
changes, temperature, and pace. Each activity is broken down into increas-
ingly specific types of data, offering novel places to improve and perfect in 
pursuit of fitness.
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The expanded use of quantification is why many scholars have argued 
that fitness- tracking technology expands the self- surveillant practices 
associated with neoliberalism.56 Datafication creates new sites and ways 
for individuals to monitor their lives and shift their habits according to 
the structures of the technology. The most basic example is the 10,000- 
step daily goal set by many fitness apps and wearables. Without an Apple 
Watch, Fitbit, or another pedometer, this metric remains inaccessible to 
human perception. In revealing this data, fitness trackers appear to offer 
individuals an automated way to strive toward quantifiable measures 
of health and fitness while simultaneously suggesting that steps can and 
should be monitored every day. Through my Apple Watch “Activity” app, 
I can monitor my daily step count, while the iPhone “Health” app will 
help me track my numbers over time. The inclusion of steps within the 
fitness and health tracking features of the watch and phone suggests that 
steps are yet another facet of my life that requires continuous attention if 
I want to maintain “health.” The step surveillance by my watch and other 
fitness trackers is ultimately used to encourage individuals to meet quan-
tified health norms, thus standardizing and extending the power of the 
“medical gaze.” Drawing on the work of Michel Foucault, many scholars 
argue that fitness tracking (and digital health, more generally) makes the 
“medical gaze virtual,” breaking down the boundaries between the clinic 
and everyday life. For example, my Apple Watch’s step count creates the 
technological conditions for self- monitoring, encouraging me to govern 
my actions and health pursuits according to a statistical norm.57

By quantifying daily activities and setting numerical goals, fitness- 
tracking technologies suggest that fitness, and by extension health, can and 
should be monitored every day. Fitness- tracking technologies often set 
default daily goals for distance, calories, or time spent active. Individuals 
can adjust their numbers, but the baseline metrics provide a basic frame-
work for how they are meant to understand and pursue health and fitness. 
For example, the Fitbit app’s homepage displays metrics including how 
many calories are burned, exercise minutes, weight, and water and food 
logs (Fig. 12). Individuals can also choose to include additional health data, 
such as heart rate and weight, each of which has a new numerical goal. 
While all of this tracking information can be customized according to an 
individual’s preferences and lifestyle, it collectively suggests that health and 
fitness can be maintained by meeting a collection of specific daily numeri-
cal goals. “Maintaining health” comes to be defined by whether an individ-
ual has burned enough calories, consumed the minimum amount of water, 



Fig. 12. Fitbit’s default 
home screen offers a 
circular visualization 
of calories burned 
and additional self- 
reported data portals. 
(Fitbit, “Fitbit,” vers. 
3.44, accessed July 
2021.)
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and managed to raise their heart rate for enough time during the day. By 
extension, failing to meet any of these goals suggests, to a certain extent, a 
failure to be fit or healthy.

Additionally, most technologies continually encourage individuals 
to “progress” and “improve” their fitness by increasing the metrics week 
after week. Through gamification tactics, such as awards or competi-
tions, fitness- tracking technologies promote health and fitness as an ever- 
receding, unattainable goal.58 For example, every Monday morning, my 
Apple Watch sends me a “weekly summary,” which provides an overview 
of my efforts from the previous week. A bar graph visualizes the number of 
calories I burned each day, and below the graph I can find statistics on the 
total steps walked, flights climbed, and hours I’ve spent active. The notifi-
cation also includes the average number of calories I’ve burned per day and 
then prompts me to set a goal for the coming week. If I have consistently 
exceeded my daily goal, Apple will suggest a slightly higher number, push-
ing me to “improve” my health and fitness by burning more calories. This 
logic is further reinforced through the “awards” I can earn, which include 
personalized monthly challenges that encourage me to gradually increase a 
section of my activity data. The “February Challenge,” for example, pushes 
me to spend 3,820 minutes exercising over the month, which breaks down 
to approximately 136 minutes per day.59 Other months may challenge me 
to make my “stand goal” for a certain number of days a month, or to travel 
a minimum distance. The longer I’ve used Apple Watch, the harder these 
monthly goals have become. Due to the magnitude of these numerical 
goals— I have neither the time nor the physical strength to exercise for 
more than two hours a day— it’s been years since I’ve been able to earn 
an activity award through the platform. In addition to these personalized 
awards, Apple Watch includes badges for “Move Goal 200%” and “300% 
and 400%,” each respectively reflecting whether I’ve successfully doubled, 
tripled, or quadrupled my daily calorie goal. Depending on one’s baseline, 
striving to get any of these awards could push someone well beyond their 
physical limits and even prove dangerous to one’s health. Indeed, some 
doctors and health practitioners have even warned of the health dangers 
associated with these quantified goals.60 This illustrates how the ideology 
of health and fitness- as- improvement often simply stresses accumulation 
and increase without considering any social or physical restrictions and 
conditions that may prohibit an individual from pursuing or accomplishing 
these goals.

This ideology is powerfully communicated through the emphasis on 
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numbers and “raw” data. While critical data studies has repeatedly shown 
how datafication and quantification are often shaped by the biases of the 
humans who create the computational algorithms,61 and studies have ques-
tioned the accuracy of commercial fitness- tracking technologies,62 the 
numbers, graphics, and statistics feel, to some degree, objective. When I 
look at my step count, heart rate, or exercise minutes I don’t think about 
the underlying computational systems that have interpreted and pro-
cessed my behaviors, or potential prejudices underlying the health metrics. 
Rather, the numbers and graphics I encounter on my watch and smart-
phone carry a strong epistemological charge— they feel, to some degree, 
like an authoritative representation of my everyday behaviors. Even as a 
scholar who is critical of digital health technologies, aware of the problems 
regarding the accuracy of the technology, resistant to the absurdly high 
goals it may encourage me to meet, and conscious of the inherent biases 
underlying the measures of “health and fitness,” I cannot help but feel an 
impression of scientific authority when I look at the numerical interpreta-
tion of behavior and activity.

This feeling is indebted not only to the authoritative role of numbers 
in modern scientific practice, but also to the way these technologies com-
bine the quantification and statistical analysis of big data with the rhetoric 
of health and fitness. Scholars in critical data studies have argued that big 
data is not merely a methodology, but a “cultural, technological, and schol-
arly phenomenon” that operates through the interplay of emerging tech-
nologies and algorithmic accuracy to support the “widespread belief that 
large data sets offer a higher form of intelligence and knowledge that can 
generate insights that were previously impossible, with the aura of truth, 
objectivity, and accuracy.”63 In other words, big data support an emerg-
ing scientific paradigm in which objectivity is communicated through the 
combination of technologies capable of quantifying and collecting massive 
data sets and through the scale of the information archives accumulated via 
these algorithms.

The big data paradigm marks a shift away from mimetic or indexical 
understandings of objectivity, in favor of locating authority in the algo-
rithms, computational processes, and analytical protocol that produce and 
process the data. For example, the steps counted by my Apple Watch are not 
judged by their indexical relationship to the actual steps I’ve taken. Rather, 
their accuracy is determined by the underlying algorithms and hardware 
that approximate my bodily movements— whether the device’s gyroscope 
is sufficiently sensitive to shifts in displacement and whether the algorithm 
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processing that displacement can accurately translate the minute shifts in 
space. Historian Orit Halpern argues that this new version of objectivity— 
what she calls “communicative objectivity”— has emerged with the rise of 
cybernetics in the second half of the twentieth century, as scientific inter-
ests shifted away from “external reality” in favor of increased attention 
to “purpose” or the revelatory possibilities of processes.64 In this period, 
scientists became less concerned with understanding the “essence” of an 
object or a priori reality, and more concerned with refining the processes of 
recording, storage, and transmission. Correspondingly, objectivity became 
associated with the accuracy of the ways information is processed and ana-
lyzed.65 “Communicative objectivity” describes the present epoch, where 
machines, algorithms, and technologies have become the authorities— the 
experts— capable of interpreting evidence and information.66

Today, “communicative objectivity” is often signified by data visual-
ization, which attempts to transform massive archives of data into legible 
figures and statistics.67 Fitness- tracking technologies combine these visu-
alized forms of “communicative objectivity” with the rhetoric of health 
and fitness to compel individuals to conform to the platform’s numerical 
standards or increase their numbers over time. Because the big data para-
digm relies on huge data sets that are impossible for humans to process 
or analyze, “communicative objectivity” is largely signified through data 
visualization, statistics, and other numerical outputs. In the case of fitness 
trackers, wearables and apps generate and produce data about activities 
and the body at a scale incomprehensible to human perception, forcing 
individuals to become entirely reliant on the interfaces to translate their 
behaviors into seemingly legible and objective reflections of their health 
and fitness. As such, the perception of the fitness tracker’s authority can-
not be reduced to a naive faith in the algorithms and technology, or even 
through an understanding of the mechanics of the device. Individuals rely 
on aesthetic modes of communication to derive any information or knowl-
edge from these data sets. The big data presented by these technologies are 
“both statistical and visual”: objectivity is supported and communicated via 
the diagrams, graphs, and statistics provided by the device or platform.68

Fitness- tracking technologies use a common set of aesthetic strategies 
to signify this authority or “communicative objectivity.” Simple graphs and 
statistics are surrounded by negative space, which places focus on compar-
ing data sets or tracking averages.69 The data are often presented through 
visual and numerical comparisons: stats comparing steps to the daily goal 
of 10,000, or average calories mapped across days of the week. The most 
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common visualizations track progress through circle and bar graphs that 
either fill in or gain height as the individual works toward their daily goal. 
Apple Watch uses three concentric rings to visualize the central goals for 
the day: “move goal,” “exercise goal,” and “stand goal.” As individuals move 
through the day, the color- coded rings gradually fill in as they stand for an 
hour, complete thirty minutes of exercise, and burn calories. The simplistic 
graphics and the layout of the interface are designed to allow individuals 
to immediately assess their progress toward these goals; with a glance, they 
can tell if they’ve moved “enough” to “close” the rings (Fig. 13). If they 
scroll down, they get additional information, including specific statistics 
and tiny bar graphs that show activity levels for the day. But ultimately the 
“rings” provide the most immediate translation of the data, framing their 
behaviors by completing the circular visualization.

The epistemological power of Apple’s visualization is tied to design 
paradigms in data visualization that link aesthetics and scientific authority. 
Nearly all fitness- tracking interfaces borrow from the “good design prin-
ciples” of statistician Edward Tufte, whose theories of data visualization 
have been adopted by scholars and graphic designers alike. For Tufte, data 
is inherently truthful, and it is up to the visualization to communicate or 
reveal this truth through economical and minimalist design strategies.70 

Fig. 13. The three- 
ring visualization 
of Apple Watch’s 
“Activity” app. (“Close 
Your Rings,” Apple, 
accessed February 
2023, https://www.
apple.com/watch/
close-your-rings/.)
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Minimalist design is not only rhetorically powerful, it communicates logi-
cal and clear reasoning. As he describes the issue in terms of negative: “a 
lack of visual clarity in arranging evidence is a sign of a lack of intellectual 
clarity in the reasoning of evidence.”71 In other words, there is a direct cor-
relation between the aesthetics of the visualization and the objectivity of 
the data or analysis itself: “clear and precise seeing becomes one with clear 
and precise thinking.”72 For Tufte, the “clarity, precision, and efficiency” of 
ideas are communicated aesthetically through particular representational 
strategies, and conversely, the presence of these strategies is taken to indi-
cate the clarity of the thought behind them. Recent sociological studies 
on data visualization have shown a strong correlation between the per-
ception of scientific authority and particular aesthetic strategies, such as 
two- dimensional graphics, clean layouts, geometric shapes and lines, and 
labeled data sources.73 This research and the ideology of design found in 
Tufte’s work attest to how aesthetics convey “communicative objectivity,” 
or to the way particular representational strategies help signify the accu-
racy and authority of the underlying computational processes, algorithms, 
and analysis provided by datafication technologies.

Tufte’s aesthetic logic is found across fitness- tracking technologies: from 
Apple’s ring interface to the Fitbit app home screen, the simplistic, bold, 
minimalist design is meant to directly reflect the accuracy and authority of 
the data it presents. This visual rhetoric is precisely what informs my per-
ception of my behaviors, and by extension, my health. When I open the app 
on my watch, faint outlines of the circles fill in with red, blue, and green. 
With a glance, I can immediately compare my activities to the parameters 
of the technology: my move ring is nearly complete, but I need to stand 
more today or I won’t be able to complete the blue circle. There are no 
numbers or labels: all of this is conveyed through a simple circular graphic. 
One might say that Apple Watch’s interface “brings absolute attention 
to the data,” creating a strong sense that the visualization is a direct and 
authoritative representation of my habits, body, or health. Indeed, the abil-
ity to immediately assess the data has a powerful effect on my perception of 
my day and creates the imperative to meet the standards set by the device.74 
The combination of quantification and visualization works hand in hand 
to suggest that the device reflects my health, while simultaneously suggest-
ing that my health depends on conforming to the measures— biostatistical 
norms— set by the technology.

The aesthetics of fitness- tracking interfaces directly supports and masks 
the ideology of improvement promoted by the device. Beyond merely 
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increasing numbers or earning awards, the ring visualization helps inscribe 
the logic of improvement into everyday habits and behaviors. While my 
Apple Watch may suggest increasing the number of calories I burn every 
week, the ring visualization and the task of closing the circles do not change. 
Rather, filling in my rings just becomes slightly more difficult— I need to 
walk a bit more, run a bit longer, or push a bit harder during my workout. 
Trained to glance at my rings to assess my progress, or nudged to meet my 
daily goals through ephemeral push notifications, I don’t consciously aspire 
to meet a new, bigger number. Instead, I work toward the standard daily 
goal communicated visually by closing the rings. I may be a bit more tired, 
or occasionally notice that I need to move just a bit more (Apple will send 
me a reminder in the evening if this is the case), but the increase in calories 
burned is relatively small and doesn’t necessarily require a dramatic shift in 
activities or habits.75 Over time, I may double or triple my daily numerical 
goals, but caught up in the daily task of filling in rings and moving through 
the suggested weekly increases, I’m likely to ignore any big- picture trends 
or achievements.76

As a result, neoliberal frameworks for health that stress improve-
ment and accumulation are slowly inscribed into daily habits, behaviors, 
and activities. The emphasis on small- scale goals and minor increases in 
data helps support the idea that health and fitness are not states of the 
body— you cannot “achieve” either— but are instead ever- receding goals 
that require continuous maintenance. However, fitness- tracking technolo-
gies help obscure this idea by focusing on daily tasks and challenges that 
encourage individuals to improve week after week. For this reason, count-
less scholars have drawn on theories of governmentality to describe how 
fitness- tracking technologies frame the body and health to condition ideal 
neoliberal subjects. The combination of quantification and visualization 
encourages individuals to slowly shift their habits according to the bio-
medical structures of the device.77 Because individuals have control over 
certain daily goals and must actively work to accumulate higher num-
bers and more data, this change appears voluntary. As a result, “health” 
becomes understood as the choice to continually strive toward unending 
accumulation.78

Critiques that draw on theories of governmentality assume that indi-
viduals will conform to the structures of the device, thus conditioning 
them into neoliberal subjects caught up in practices of improvement and 
accumulation. The combination of quantification and the imperative to fill 
in a ring, increase the calories burned week after week, or earn an award 
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is enough to fundamentally change an individual’s understanding of their 
health and habits. But the reality is that few manage to become the perfect 
fitness- tracking subject. Numerous studies have shown that these devices 
have poor rates of retention as individuals lose interest or grow frustrated 
with the device,79 and a wide array of reviews, videos, and blog posts have 
analyzed the accuracy of the technology or explored ways to hack or game 
the systems.80 Indeed, if I pause to consider what underlies the interface, 
I realize the rings are not an accurate representation of my health, and I 
don’t have to close them every day to be a “better,” healthier person. While 
I might feel an initial push to close a ring— feel the epistemological charge 
of the visualization— I remain conscious of the platform’s downfalls. A per-
sistent skepticism surrounds fitness- tracking technologies, and people are 
aware of their shortcomings. At the same time, the insistence on debating 
accuracy and objectivity suggests that fitness- tracking technologies do have 
some authority in society. The information they offer about fitness and 
health does hold some epistemological power, and as such, individuals— 
myself included— may continue to use them to explore what kinds of expe-
riences or information they may be able to offer, despite the doubt, hesi-
tancy, and ambivalence.

Feeling Fit?

Tufte’s design principles begin to explain how, at a glance, many of these 
devices can signify authority and encourage individuals to meet quantified 
fitness goals. However, the use of persuasive aesthetics does not guaran-
tee that individuals will believe that the graphics or statistics are objective 
facts about their health. Visualizations are powerful not simply because 
they propose to offer “objective” information, but because they make “it 
possible to feel numbers, metrics, data, and statistics to make sense of the 
figures in a way that is emotional and affective, not just cognitive and ratio-
nal.”81 When I look at the unfinished rings on my Apple Watch screen, I 
have physiological and psychological reactions. I feel the need to complete 
the circles: my body may tense in anticipation of moving to meet that goal 
or relax at the realization that I can remain at rest. Moreover, the phe-
nomenological effects of my Apple Watch cannot be reduced to the screen 
itself: the haptic feedback structures of the device help extend the impact 
of the visualization to my movements and bodily sensations.

Therefore, to fully understand how these technologies function in indi-
viduals’ day- to- day lives and shape their perception of health, the embod-
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ied experiences of fitness- tracking technologies must be brought into 
conversation with the aesthetic structures of the devices and platforms. 
Fitness- tracking technologies reinforce quantified fitness goals through 
feedback, including push notifications, vibrations, and visual rewards for 
reaching goals. These mechanisms are designed to draw attention to the 
data visualizations in the app or on the screen of the wearable device, but 
they can simultaneously draw attention to the body itself: the point of con-
tact between the device and wrist, the pace of a walk, or the position of 
the body. Analysis of the visualizations and quantified goals alone cannot 
account for how individuals interpret, understand, or use this data or the 
physical sensations and actions that may emerge through interactions with 
the technology.82 For example, as I described in the introduction, my Apple 
Watch will send me a reminder to meet my daily goals each evening. The 
notification may tell me to go on a walk or attempt to stand up and walk 
around for the remaining hours of the day. Though my watch suggests I 
need to complete some task or activity, I rarely follow directions. Rather, 
I’m likely to reflect on how much longer I’ll be wearing the watch and how 
I plan to fill that time. If I have plans to stand and make dinner, I’ll probably 
settle myself further into the couch, muscles relaxing, confident that I will 
be able to meet that goal without conscious effort or additional exercise. 
This certainty comes from a phenomenological awareness I’ve developed 
over time. After seven years of experience with wearable fitness trackers, I 
have gained a sense of how my actions correspond to the numbers on the 
screen: I can roughly estimate the number of calories I may burn during 
sections of my day— such as when I make dinner— or sense that my move 
goal will be a bit further ahead on days when I have to lug my laundry up 
and down the stairs. This does not necessarily mean I understand these 
actions or my day solely in terms of numbers, but rather speaks to the way 
the feedback structures and metrics have become incorporated into my 
sense of my body and habits.

In their sociological analysis of self- tracking, Gina Neff and Dawn 
Nafus push back on the claim that self- tracking leads to blind, neolib-
eral subjugation, arguing that individuals “interact with algorithms not as 
blind, mindless dupes, but as active participants in a dialogue that moves 
between data as an externalizing of self and internal, subjective, qualitative 
understanding of what data means.”83 Sometimes, this may encourage a 
model of health associated with self- improvement, but at other times, it 
may produce experiences that lead to interpretations outside of the health 
and fitness framework the device provided. In other words, it’s impossible 
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to offer a generalizable assessment of how these technologies influence the 
perception of health and fitness, because individuals continue to use, inter-
pret, and make meaning from their devices in a variety of ways and forms. 
While I may not conform to the suggestions provided by the device, others 
may immediately head out for a walk or feel mounting anxiety and a sense 
of dread as their watch reminds them that they must “move more”; some 
simply ignore the slight pulse to their wrist. All of these reactions illustrate 
how individuals use, understand, and interpret the aesthetic structures of 
fitness- tracking technologies and undermine any generalized interpreta-
tion of how these devices shape one’s understanding of health and fitness.

Thus, rather than attempting to universalize the experience of fitness- 
tracking technologies, I end by showing how phenomenological descrip-
tion can be deployed as a method for analysis and critical self- reflection 
for both scholars and everyday users alike. Phenomenological descrip-
tions of my own experiences using these devices, and accounts from for-
mer students, reveal the complex range of experiences and relationships 
to the body, technology, and data that these devices engender. At the same 
time, such descriptions highlight how this method can be used to encour-
age individuals who use these devices to perhaps critically reflect on how 
fitness- tracking technologies may be influencing their understanding of 
their body and health.

Between 2017 and 2020, I asked students in my courses on health and 
technology to provide phenomenological accounts of their experiences 
using Fitbit’s Versa and Flex wearables and other free step- counting apps.84 
Their papers highlighted a range of positive and negative affects, bodily 
sensations, and ways of thinking about technology, their bodies, and fitness. 
By drawing on this body of work, I am not aiming to provide an empirical 
or sociological study of fitness- tracking technologies, since their descrip-
tions are undoubtedly influenced by the critical health studies approach 
I use in my classes. Rather, I offer this assignment and excerpts of their 
writing to show how phenomenological description can be employed to 
reveal the variety of ways individuals use, interpret, and understand fitness- 
tracking technologies. With a focus on bodily sensations and small- scale 
interactions, a phenomenological account of fitness trackers allows schol-
ars (and perhaps those who use the devices as well) to see both the influ-
ence of neoliberal instantiations of health and fitness, and the bodily expe-
riences, sensations, and perceptions that resist, reinforce, or exist alongside 
forms of subjugation.

At the beginning of the class, students were either given a Fitbit to bor-
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row for the duration of the assignment or asked to download a free step- 
counting app (or to use an existing app on their smartphone).85 I provided 
a lecture on phenomenological description that highlighted the method’s 
focus on a highly located, subjective point of view, through attention to 
bodily sensations, movements, and perceptions that are commonly over-
looked. For their written descriptions, I encouraged students to focus on 
how to communicate bodily sensations to a reader through careful, creative 
language. In doing so, they had to both confront their embodied experi-
ences and consider how to translate them to an unfamiliar reader. Their 
work ranged from accounts of specific workouts, to their attachment to 
the device, to frustrations or eventual dismissal of the technology entirely. 
Health and fitness were not necessarily the focus of the reflection, but 
rather often appear implicitly in the way students discuss the imperative 
to work out, move “enough,” or feel a sense of satisfaction about their day. 
Across nearly all accounts, there was a sense that the act of description 
itself resulted in critical reflection on how these technologies affect the 
perception of the body and health.

Student experiences were also highly influenced by their environment: 
one class completed their assignment in spring in Chicago, where they 
were able to take advantage of good weather; another class found them-
selves highly restricted by the snow of a Michigan winter; the final group 
had to navigate the restrictions of the COVID- 19 lockdown. Despite this 
diversity, nearly all of the papers showed how the practice of description 
revealed the ways that self- tracking could reframe their sense of their sur-
rounding environment and how they navigate their day- to- day lives. For 
example, students described how the metrics transformed how they under-
stand distance or a mundane chore:

The distance from my apartment to the coffee shop or to class 
stopped being measured in how many songs I could listen to on the 
way, but in vague step counts. I would gain two or three thousand 
steps in the morning walking to class, and an additional two to three 
thousand walking back in the evening.  .  .  . distances took on new 
meaning. (Student paper, Chicago, 2017)

I realized all the steps I took at work with my arms straightened, 
while vacuuming, running a carpet extracting machine, or other 
such work was not being counted as steps. I would try to adjust my 
movements so that my arm was swinging. I ultimately couldn’t do 
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this while doing certain tasks like carpet extracting, or shoveling 
when I had gloves on, and I felt like this exorcize [sic] didn’t count 
because my step count didn’t reflect the work. (Student paper, East 
Lansing, 2019)

These descriptions highlight how quantification caused students to rethink 
their relationship to space and actions that were once performed uncon-
sciously, to see their behaviors through the numerical structures of the 
device. Indeed, this quantified perspective often caused students to make 
decisions based on the number of steps they may accumulate or “lose.” For 
example, their step count would inform the choice between walking or 
taking a bus.

At the same time, environmental conditions led other students to ques-
tion the metrics. Students expressed the difficulty of choosing between a 
convenient bus ride and the long, cold, snow- covered walk to campus, or the 
challenge of going for a walk or a run in a neighborhood without sidewalks. 
Students completing the assignment during COVID- 19 found themselves 
at odds with both the constraints of lockdown and the additional responsi-
bilities of taking courses at home and supporting their families:

[Fitbit] did make me a bit more insecure on [sic] how active I am on 
a daily basis, but I am doing everything I can to make sure my fam-
ily and I are safe [during the COVID- 19 lockdown]. (Student paper, 
Los Angeles, 2020)

In describing their experiences of the technology, students encountered the 
ways that data can change, challenge, and conflict with the environment, 
illustrating Sarah Pink and Viake Fors’s claim that self- tracking produces 
“data in the environment— with the body” rather than simply producing 
data “about the body.”86 While datafication may aim to reduce all forms of 
activity to numbers and extract fitness from social and environmental con-
ditions, the act of quantification itself may draw attention to the way bodies 
must navigate social and physical spaces in pursuit of “health.”

Because phenomenological description emphasizes the locatedness of 
bodies in the world, many students focused on the relationship between 
technology and their daily routines. Descriptions often emphasized how 
fitness- tracking technologies failed to fit in with existing patterns of behav-
ior. Rather than blaming themselves or immediately conforming to the 
structures of the device, in their papers they emphasized the downfalls 
and shortcomings of the technology and the quantified measures of fit-
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ness and health. Across almost all accounts, students doubted the accuracy 
and legitimacy of the information. Several questioned whether they should 
simply shake their phones to increase their step count or fashion some 
device to game the system. They quickly realized that the device didn’t 
necessarily count every step, or they discovered gaps in their heart rate data 
that left them questioning how many calories they’d burned for the day. 
Moments of friction or the discovery of technological deficiency left some 
disillusioned, and their descriptions addressed the dismay, apathy, and 
frustration— “[f]umbling with the band, I threw the device on my bed and 
walked away”87— , but most were much more invested in what the device 
could tell them about their habits and behaviors: “At one moment I thought, 
‘What would happen if I just shook my phone in the air to get more steps?’ 
But that would utterly defeat the purpose of documenting how much I 
have walked.”88 Like the student above, who learned to swing their arm to 
log their movements, many descriptions revealed how students adjusted 
their movements or bodies to work with the technology:

I realized the Fitbit wasn’t counting my steps like I thought it would 
be able to and any steps I took with the Fitbit in my pocket did 
not count. I started paying more attention to what was counted and 
what wasn’t. (Student paper, East Lansing, 2019)

I was extremely conscious of my phone’s presence shaking in my 
jacket pocket, to the point that I was worried they were shaking 
in the wrong way, and not accurately documenting my every step. 
(Student paper, Chicago, 2017)

The weight of the phone in my pocket became reassuring.  .  .  . I 
became used to having the heavy weight of it grounding me, telling 
me that I needed to do something. It reminded me to skip taking 
the bus home and walking instead. (Student paper, Chicago, 2017)

Thus, for some, phenomenological description revealed the subtle shifts in 
how they sensed their bodies in relation to the technology. Their accounts 
highlighted how ordinary frictions between the position of a device or the 
weight of their phone could cause them to adjust their patterns of movement 
or feel for the way an object moves with the body through space. These 
descriptions show how technological limitations or deficiencies can create 
novel forms of attunement to ordinary movements, habits, and behaviors.

In describing these limitations, students discovered how previously pas-
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sive activities such as sleeping and walking were suddenly felt to be signifi-
cant once they were registered— quantified— by the technology’s feedback 
structures and visualizations. They described the deep satisfaction they felt 
as a cause- effect structure was created by the device’s tracking and feedback 
systems:

As I undergo a routine motion of raising one foot, returning it to 
the floor, and repeating, the statistics alter. The alignment of the 
numerical values with the motions of my physical movement creates 
a feeling of satisfaction. (Student paper, East Lansing, 2019)

I became aware of each step in the care that I placed in making sure 
I pressed my foot firmly onto the ground, so carefully and measured 
so as to create vibrations at the heart of the foot that would echo 
through the muscles of my legs and, as a confirmation signal, impact 
the phone in my pocket as it bounces out from my leg and slaps 
against it again in rhythmic motion. (Student paper, Chicago, 2017)

Phenomenological description provided a way for students to express 
how the technology changed their perception of their actions: at the same 
time that steps became meaningful through quantification, stepping itself 
became sensible. Both of the above accounts articulate how quantification 
“transforms the taken- for- grantedness of movement by constantly calling 
attention to actions. . . . It asks us to feel not only the technology on our 
bodies but also the pace and weight of our own steps.”89

Students tied novel attunement to the body to the visual and haptic 
feedback structures: the push notifications, data visualizations, and dynamic 
statistics. Through the act of description, they found these structures both 
mentally and physically satisfying as their actions, datafication, and feed-
back aligned:

These vibrations are strong enough that they seem to travel up my 
lower arm, tickling each nerve as it travels up. This is sometimes 
amplified when I wear my jacket. The sleeve of my jacket covers the 
device completely, keeping me unaware of my progress. (Student 
paper, East Lansing 2019)

The flashing of lights [when I reach 10,000 steps] gives me a sense 
of pride and satisfaction because I can see a representation of my 



Every Step Counts •  131

2RPP

progress being acknowledged and celebrated. (Student paper, East 
Lansing, 2019)

In trying to describe the moment of meeting 10,000 steps or meeting a 
daily goal, these two students discovered how the metric structures of the 
devices were felt through the combination of visual and haptic feedback. 
The flashing lights on the screen or the buzz of the device against their 
wrist created the physical and mental feeling of acknowledgment. While for 
some, this registered as satisfaction, others used description to explore the 
small frustrations or physical disruptions the device created as it snagged 
on their clothing or hindered a previously fluid motion:

Every time I put a shirt with long sleeves on, or when I would wear 
a hoodie under my coat, and when I wore gloves. When I put my 
gloves on I could not figure out why one arm felt much more com-
fortable than the other until I realized it was because of the Fitbit. 
(Student paper, East Lansing 2019)

It was intrusive to the point where I would consciously change the 
way I moved my arms and hands. Every time I reached for a door 
handle, or any moment when my sleeve rolled back onto my arm 
and bared that sleek, black, coiling leech around my wrist, I would 
jerk it back and have to remind myself of its presence. (Student 
paper, Los Angeles, 2020)

By and large, phenomenological description showed that bodily sen-
sations were never replaced by data. Instead, combined with the reflec-
tive act of description, quantification and visual and haptic feedback con-
tinually encouraged modes of self- reflexivity. As Deborah Lupton notes, 
self- tracking can “challenge the non- reflexive, absent body [typically 
associated with medicine]. The body is hardly able to disappear when its 
functions, movements, and habits are constantly monitored and the user 
of digital technologies is continually made aware, via feedback of these 
depositions.”90 Indeed, bodily attunement often went hand in hand with 
the sense of validation provided by the technologies. Their descriptions 
located the feelings of acknowledgment or validation in the combination 
of quantification that drew attention to the body, and the visualizations 
and feedback structures revealed by the device or platform. Seeing and 
feeling their efforts visualized created the sense that their actions mat-
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tered or counted toward “something.” For some, that “something” was 
better health or fitness, while others were simply interested in the novelty 
of seeing their actions quantified. The meaning of their numbers, goals, 
and bodily experiences seemed to vary widely, from a wholehearted belief 
in “exercise as medicine” (“[Fitbit] grants me the opportunity to witness 
incremental personal growth, something that is both very helpful to my 
self- image and also highly motivating to keep going.”), to highly skeptical 
(“There is something distinctly dystopian and ironic about thinking I’ve 
been bitten by an insect only to find that my health device is the source of 
my very slight pain.”).91

Regardless of students’ belief in biomedical definitions of health and 
fitness that support neoliberal values, the practice of phenomenological 
description revealed the implicit impact of fitness tracking on their percep-
tion of their habits, health, and fitness. For many, describing their bodily 
experiences illustrated that surveillance and continuous attention to their 
body and actions created anxiety or resulted in a sense of “failure” when 
they did not meet the standards set by the device:

The act of observing myself through a phenomenological lens re-
vealed to me just how much I had normalized the use of the Fitbit 
that I would have found alarming in anybody else. Through this 
normalization I allowed the device to affect me deeply. The level 
to which I allowed my mental state to be determined by the Fitbit 
was very disturbing and I didn’t know how to react to the news that 
I could be controlled by something so simple. (Student paper, Los 
Angeles, 2020)

The Fitbit was meant to help me be a better version of myself, but 
I felt like a failure for not raising my heart rate enough to meet the 
app’s definition of working out. It made me question if I was actually 
active or if I should work harder. (Student paper, Los Angeles, 2020)

Every decision to eschew physical activity— be it taking the bus, 
skipping a workout, or taking an elevator— evokes a definite feeling 
of guilt or doubt, as though I can feel the Fitbit grow heavier on my 
wrist while I am motionless. I am never unaware of the Fitbit’s pres-
ence on my wrist, but it is never harder to ignore than when I am 
choosing not to walk. (Student paper, Chicago, 2017)
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As students detailed their struggles, description allowed them to critically 
reflect on how the feeling of being surveilled and the imperative to accu-
mulate and improve at all costs had negative effects on their emotional 
well- being. In the context of my course, many students were able to tie 
these experiences to shifting definitions of health, connecting their feel-
ings of “guilt” and “failure” to the rhetoric of personal responsibility and 
accumulation that often surrounds these devices. The reflective practice of 
description helped students realize that they began to judge their behav-
iors and selves based on the numerical and technological structures of the 
device. Many found the metrics to be a source of surveillant pressure— “an 
overprotective, helicopter parent”— that had the power to judge the suc-
cess or failure of their day.

Some students suggested that the negative affects and experiences 
reinforced the desire to use the technology: in failing to meet the stan-
dards of the device, individuals feel bad about their behaviors, and in turn 
feel compelled to use the device to improve and feel better about their 
health and fitness. But through reflective description, many students dis-
covered a much more ambivalent relationship to the technology as the 
feedback structures and goals faded into the background. In detailing 
how the feedback structures felt, they found that the vibrations and push 
notifications were just another small interruption like the arrival of a text 
message or email:

I am sometimes not consciously aware that I am wearing the device 
so the sensation [of the vibration] can come as a surprise. The de-
vice itself has become an extension of my body. (Student paper, East 
Lansing, 2019)

After so many months of wearing it, I now take its work for granted. 
In fact, I rely on my Fit Bit [sic] to remind me not to work for too 
long and to go outside. (Student paper, Los Angeles, 2020)

[The] gentle reminders from the Fitbit were as omnipresent as the 
accessory itself, which I’d grown strangely attached to. For some 
reason, I particularly enjoyed one feature: raising the Fitbit to my 
face, and watching as that exact motion caused the time display to 
light up. Of course, if I checked the time, I couldn’t help but also tap 
to check my step count, regardless of whether I’d even moved in the 
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meantime. Combined with the hourly reminders . . . the Fitbit Alta 
buzzes 10 minutes before the hour when you haven’t reached 250 
steps in that hour I felt the same disappointment countless times 
each day. (Student paper, Chicago, 2017)

The above accounts highlight how the mundane interruptions of the 
device faded into the array of technological signals that make up day- to- 
day life. But they also highlight how the ordinary feedback structures of 
push notifications can take on new meaning over time: a signal to take a 
break or an indicator of time.

By locating the source of these meanings within aesthetic structures, their 
descriptions also revealed the small ways students pushed back on the quan-
tified imperatives imposed by the device. The three students describe bodily 
responses to the vibrations, but they did not necessarily conform to the 
actions suggested by technology. Instead, their phenomenological accounts 
helped them see how the feedback issued by the device was reinterpreted 
and decoded according to the flows of their day. The third account details 
how the vibration structure produced new habits, but rather than encourag-
ing movement or exercise, the notification patterns simply created habitual 
encounters with the device itself. Through the act of describing, they found 
that despite repeatedly failing to meet the quantified goals, which resulted in 
feelings of disappointment, they’d grown attached to the device. The attach-
ment was tied to how the notifications operated as a way to organize time as 
they learned the cycles of the push notifications, and also gave them a small 
reminder of their bodily state, which was almost always at rest. While the 
reminders produced anxiety about their behaviors, they did not result in any 
behavioral shifts beyond the inclination to check the device. The device sim-
ply provided a reminder of the bodily state and provided a small, satisfying 
physical interaction with the screen.

Indeed, as someone who has used fitness trackers for several years, phe-
nomenological description has served as a way for me to reflect on how 
the vibration features have become incorporated into my daily habits and 
movements. Over time, the notifications and reminders have become less 
and less significant. I no longer need to interact with the screen to decode 
the vibration patterns: two short pulses after a workout tell me I’ve met my 
exercise goal for the day, and the single pulse at around 10 a.m. provides a 
brief assessment of my progress so far. If I lift my wrist and tilt the screen 
toward my gaze, a notification pops up on the screen providing an overview 
of my metrics and either encouraging me to move more or validating my 
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work so far: “you’re off to a great start.” Toward the end of the day, a pro-
nounced pulse of my wrist may inform me that I’ve met all three goals for 
the day. Tilting the screen will trigger a series of continuous vibrations, and 
three rings of fireworks appear on the screen. While that animation was 
undoubtedly satisfying at first, today I rarely indulge in the daily firework 
show. Over time, these reminders and rewards have faded into haptic signs 
that can be read without the help of my screen: I can now intuit or gauge 
my progress without them.

At the same time, even after years of using the technology and the per-
sistent awareness of its dangers and downfalls, the absence of these vibra-
tions can still produce anxiety. Through prolonged use of my Apple Watch, 
I have attached the feedback to a sense of satisfaction with my day. The 
notifications often function as haptic sources of accomplishment: another 
checkmark on the list of items to complete. But attempting to meet these 
goals doesn’t alienate me from my body, nor do I simply conform to the 
structures of the technology. Those pulses draw attention to the relation-
ship between my embodied state and the technology. I feel for that valida-
tion as I go about my day: my attention is drawn to my wrist and the feeling 
of the device against my skin. Without the feedback from the device, I’m 
abundantly aware of my bodily state: the pinch in my shoulder and stiff-
ness in my lower back that has emerged while I sit for hours in front of my 
computer. The absence of the haptic feedback can draw attention to the 
tightness in my joints and tension in my body, as I begin to fidget in antici-
pation of getting through my work, out of the chair, and moving again. 
While when I stand, I may attempt to meet my daily “move goal” with a 
walk or yoga class, these actions are not mindless attempts to discipline my 
body: they attune me to the fact that I have a body and am a body moving 
through the world.

Across the short- term accounts provided by my students and my long- 
term experiences with Apple Watch, description reveals the range of posi-
tive and negative affects and the possibility for novel forms of bodily attun-
ement. The act of close, careful description functioned as a critical way 
for students to reflect on their relationship to technology and simultane-
ously revealed the way they consciously or unconsciously conformed to 
or resisted neoliberal instantiations of health and fitness. For some, the 
description offered a way to link their anxieties and bodily sensations to the 
imperatives of self- improvement and responsibility, while others focused 
on novel attunements to the body. What emerges from this collection of 
experiences is not a portrait of neoliberal subjects, but a complicated, often 
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contradictory account of how datafication technologies can affect what 
health and fitness mean.

All of the descriptions provided in this chapter are influenced and 
shaped by my courses on health and technology, but regardless, the act 
of description itself functioned as a means of self- reflection that can be 
applied to work beyond the scope of the classroom or this book. Descrip-
tion functioned as an essential way for students to step back and exam-
ine their relationship to data, technology, health, and fitness. It revealed a 
range of experiences, from the feelings of data surveillance and the pres-
sures of quantified health to the sensation of stepping or the body at rest. 
Whether conscious or not, the practice of phenomenological description 
helped draw out the embodied experiences that attest to how neoliberal 
instantiations of health and fitness are navigated and how these impera-
tives can impact (or fail to impact) individual habits and the perception of 
the self.

Importantly, phenomenological description locates these structures 
and imperatives in specific encounters, feedback structures, and design ele-
ments. As a practice that focuses on the relationship between bodies and 
the world, phenomenological description pinpoints how specific features 
or interactions give rise to bodily sensations and affects. In other words, it 
identifies moments when technology triggers or provokes a bodily reac-
tion. As such, it could be used more systematically to answer questions 
about specific aesthetic features. Researchers may use it to ask, “What kinds 
of reactions— physical and psychological— do hourly reminders provoke?” 
“How do vibrations impact an individual’s day- to- day routine, relationship 
to the body, or technology?” “What kinds of sensations or affects do data 
visualizations and statistics create?” Coupled with aesthetic analysis from 
film and media studies, it’s possible to identify how these bodily reactions 
may be tied to design choices or feedback features that borrow from bio-
medical frameworks for health and fitness and reinforce neoliberal values 
such as improvement and optimization.

Combining aesthetic analysis and phenomenological description pro-
vides a way to examine how fitness- tracking technologies (and digital 
health more broadly) are shaping the communication and experience of 
health. With more and more scientific studies using wearable trackers, 
like Fitbit, to study disease, fitness, and health,92 and insurance compa-
nies incentivizing individuals to sync their trackers with company websites, 
there is a need for both scholars and everyday users to critically reflect 
on how these technologies shape individual experiences.93 The practice 
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of description offers an accessible way for individuals and researchers to 
reflect on the impact of fitness- tracking devices and platforms and to iden-
tify possible places to resist understanding the body and health through 
the logic of optimization, improvement, and accumulation. For example, 
by prompting individuals to perform an embodied description through the 
app interface, platforms could promote a more critical mode of engage-
ment with quantification. Likewise, researchers could incorporate more 
descriptive practices into studies to provide a more nuanced account of 
how quantification and self- tracking practices succeed and fail to reinforce 
self- improvement ideologies. The incorporation of fitness trackers into 
insurance policies and workplace wellness programs suggests they have 
already become firmly situated in health promotion associated with neo-
liberal economic policies. But the phenomenological accounts of fitness 
trackers throughout this chapter suggest it’s not necessarily so simple: we 
appear to still be in a period of transition where individuals remain curi-
ous, hesitant, frustrated, and questioning regarding datafication and self- 
tracking. Now is the time to consider how specific aesthetic structures of 
feedback, design, and biomedical tracking systems affect one’s understand-
ing of the body and, ideally, to revise these technologies so they encour-
age critical reflection and bodily attunement, while still leaving space for 
individuals to interpret and understand their health beyond the structures 
promoted by the device. The work of revision can begin through attention 
to the aesthetic experiences, by identifying the impact of the design and 
feedback in a way that leaves space for the range of experiences and affects 
that emerge when bodies engage with digital health devices and platforms.
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Chapter 4

Meditation and Breathing Technologies  
and the Biomedicalization of Wellness

I sit hunched over my laptop, head tilted slightly down, eyes fixed on the 
screen as my fingers press lightly against the keys. The subtle dip at the 
center of the square key helps me sense when I’ve met my target. As I press 
out an email response, I feel a tap- like vibration, as though someone were 
momentarily pressing their thumb twice against the Reminder. I shift in 
my top of my wrist. I recognize the vibration pattern as a text message 
and continue to type away. Lost in the growing list of emails, my atten-
tion shifts away from my watch and toward the relationship between my 
hands and the windows on the screen. My concentration is broken by a 
rapid series of vibrations, which come in pairs as though someone were 
impatiently tapping their finger against a surface. I stop my work, lift my 
hand, and tilt the screen toward my gaze: Medication Reminder. I look out 
over my computer at the allergy medication on the counter. After a pause, 
I decide to return to my email: I’ll get up and take my medication in just a 
minute. Moments later, I feel a gentle press, which holds for a moment and 
retracts. I glance down to my wrist resting on the surface of my keyboard 
and tilt the screen as a graphic showing overlapping circles that form a 
flower- like shape appears with the text below: “Even a minute of breathing 
helps you think clearly.”

In the span of a few minutes, my Apple Watch pushes notifications 
from across my life, reminding me to take my medication, attend to my 
mental well- being, and communicate with my friends. The success of the 
Apple Watch’s release in 2015 prompted a major transition in the wear-
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able market from primarily fitness- based technology, such as the original 
Fitbit devices or other pedometers, to smartwatches, or devices that seek 
to integrate fitness tracking with other personal communication and orga-
nization features. Smartwatches imagine an optimized experience of day- 
to- day life via technology through the centralization of features ranging 
from electronic payment systems to mobile data chips and geolocation 
services. Smartwatches aim to not only motivate users to meet their fitness 
goals, but to help them manage tasks at work, socialize with friends and 
colleagues, and passively monitor vital signs, including oxygen absorption 
and heart rate. In other words, they imagine a holistic approach to a user 
by providing tools to manage the tasks of labor and leisure, from work to 
social interactions, fitness, and health.

The holistic approach to the smartwatch user extends to the health- 
monitoring functions of the device, particularly through the integration of 
meditation and mindfulness features. Apple Watch claims to make users more 
efficient workers, family members, and friends, but it also reminds them to 
“stop and take a breath.” Apple’s Meditation app (formerly the Breathe app) 
guides users through customizable daily breathing exercises that aim to “calm 
the mind.” With the arrival of the notification I describe above, the user can 
begin a timed session that uses haptic feedback— gentle vibrations, graphic 
animations, and heart rate tracking to guide them through deep breathing 
exercises. Fitbit quickly followed up with the Relax app, which allows users 
to engage in two-  or five- minute breathing exercises. Both companies stress 
the benefits of breathing and mindfulness to not only improve long- term 
health but to make you “be a healthier, calmer, more focused you— all from 
just a few minutes of inhales and exhales each day.”1

By placing breathing and mindfulness exercises alongside other digi-
tal tools used to improve daily organization and communication features, 
smartwatches implicitly frame these exercises as tools to optimize daily life. 
Often referred to as “breath work,” this ideology of mindfulness under-
stands breath as a tool to improve individual productivity by combatting 
the long- term and short- term effects of stress. By taking a moment to 
breathe, Apple Watch users ideally become more focused, “healthier” ver-
sions of themselves, capable of taking on the rest of their day. Proponents 
of breath work and meditation cite the range of studies that have shown 
it lowers the long- term effects of stress on blood pressure and cardiovas-
cular disease and has short- term benefits for efficiency and productivity2: 
“[breathing can] help centre [sic] and focus your body and mind, reducing 
stress so you are ready to perform at your best.”3 This ideology of breath-
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ing and meditation ultimately supports a model of health associated with 
the neoliberal instantiation of wellness, which promotes health monitoring 
and maintenance as tools to improve and optimize the self.4

Meditation and breathing technologies stand at the intersection of 
health and wellness. While the terms are often used interchangeably, 
“health” and “wellness” figure the relationship between body and illness 
in dramatically different ways. As I described in the introduction, health is 
often framed through biomedical terms as the body’s physiological equi-
librium, whereas wellness refers to the active performance of health through 
physical, emotional, and social practices and choices. Importantly, wellness 
understands health not as a bodily state but as an existential goal. With 
the vernacular conflation of these two terms, ordinary understandings of 
health increasingly resemble the active pursuit of an unachievable state of 
“being well.”

Analyzing breathing and meditation technologies reveals how defini-
tions of health have shifted through the incorporation of wellness. The 
popularization of breathing and meditation as tools to improve health and 
well- being is the result of a complex history of social, economic, and politi-
cal changes that emerged after World War II. I begin by tracing this history 
to show how biomedical methods such as quantification and biofeedback 
help support the values and economic incentives of wellness, such as the 
merger of mind and body, and individualized preventative healthcare strat-
egies. To ground this history, I use the highly influential self- help book, The 
Relaxation Response, as a case study of how the quantification of autonomic 
responses, such as breath and heart rate were used to legitimize holistic 
approaches to health. Herbert Benson and Miriam Z. Kippler’s 1975 publi-
cation helped establish a biomedical framework for the study of meditation 
that continues to inform the study of and promotion of wellness today.

The biomedical studies of meditation and breathing developed in The 
Relaxation Response are in tension with holistic health values and practices. 
By quantifying breathing and connecting breathing to other biological 
systems, Benson and Kippler redefine breathing and meditation not as 
tools for focusing on the holistic connection between mind and body or 
the present state of the body, but as preventative actions for maintaining 
and improving overall physiological health. In other words, breathing and 
meditation are tools to use in the pursuit of wellness. Through the aes-
thetic analysis of four popular meditation and breathing technologies— 
Breathesync, Spire, Apple’s Meditation app, and the Muse Headband— I 
show the contradictions between biomedical and holistic models of the 
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body that emerge when quantification is applied to meditation and breath-
ing. By emphasizing numbers and improvement through “exercises” and 
“training,” meditation and breathing technologies appear to undermine the 
goal of reuniting body and mind, a holistic approach to the body described 
by medical phenomenologists and wellness supporters alike. Analyzing the 
design of breathing and meditation technologies reveals how quantifica-
tion and biofeedback can encourage individuals to self- objectify and rein-
force a preventative model of health.

While the aesthetics of many breathing and meditation technologies 
may encourage self- objectification, I end by asking whether these tech-
nologies may be capable of resisting a preventative ideology of health pro-
moted by wellness. Though postwar efforts aimed to incorporate practices 
and methods that brought the patient and body back into medical practice, 
definitions of health and wellness fail to articulate how either can be sensed 
or felt on the level of the body. In both scholarly and popular accounts, 
health is most often defined in the negative, in opposition to illness, or as a 
state of physiological equilibrium: the absence of pain, physiological disrup-
tion, or distress. In other words, health is imperceptible, often hidden until 
bodily harm or disease upsets this balance:

[I]n many ways, the phenomenon of illness seems to be far more 
concrete and easier to grasp than the phenomenon of health. When 
we are ill, life is often penetrated by feelings of meaninglessness, 
helplessness, pain, nausea, fear, dizziness, or disability. Health, in 
contrast, effaces itself in an enigmatic way. [Health] seems to be the 
absence of every such feeling of illness, the state or process in which 
we find ourselves when everything is flowing smoothly, running the 
usual way without hindrance.5

Wellness appears to be the opposite of health in that it is framed positively 
through an emphasis on “feeling good,” being happy or content. Early well-
ness guides frequently stressed how a focus on health can “provide more 
joy, satisfaction, and zest in living,” using vague descriptions to suggest an 
ascent to an “advanced state of physical and psychological/spiritual health,” 
while more recent discussions focus increasingly on productivity and suc-
cess.6 Across historical definitions, wellness is often framed in ambiguous, 
emotional terms that emphasize possibilities and potential for the future, 
with little focus on what it means for the body to “feel well” in the present.7

One early definition of wellness perhaps gets closer to a description of 
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feeling well. Halbert Dunn, one of the first medical practitioners to lead 
the wellness movement in the 1960s, described wellness as a “state wherein 
you are ‘alive and clear to the tips of your fingers. You have energy to burn. 
You tingle with vitality.’”8 Though Dunn’s early account gestures at a sen-
sorial account of wellness, the body is quickly subsumed into the logic of 
continuous maintenance and improvement: “[an] individual must maintain 
a continuum of balance and purposeful direction.”9 Like popular accounts 
of wellness, Dunn’s definition remains caught between the holistic impulse 
to call on the state of the body, and the biomedical logic of prevention 
and optimization through imagining the future, healthy self. By contrast, 
recent philosophical work in medical phenomenology has theorized health 
as an embodied feeling of vitality and possibility. Complicating the claim 
that health is an imperceptible state, philosophers have argued that health 
is not passive, but perhaps an encounter with “‘being- itself’: or the sense 
that my body is readily able to move in and through the world.”10

I end by placing phenomenological descriptions of the Muse Medita-
tion Headband and Apple Watch’s Meditation app in conversation with 
the philosophical work of Hans- Georg Gadamer and Fredrik Svenaeus on 
health and phenomenology to show how these technologies may create 
encounters with the body in a present state of balancing or an attunement 
to bodily sensations. Contrary to the biomedical, homeostatic model of 
health or the preventative structure of wellness, these accounts of bodily 
attunement offer examples of how technology can prompt reflexive rela-
tionships to the body in its present state. By drawing on philosophical dis-
cussions of health and attunement, I begin to question whether we might 
use these experiences as examples for rethinking the feeling of health 
itself.11

From Health to Well- Being

Today, the terms “health” and “wellness” are often used interchangeably. As 
I discussed in the introduction, the conflation of health and wellness rep-
resents a relatively recent shift in the boundaries of medicine. As an “active 
goal,” in wellness discourse health is no longer a biological state but some-
thing I can ideally “seek to accomplish” through particular strategies. Thus, 
health comes to be expressed or performed through behaviors: nutrition, 
exercise, counseling, mindfulness practice, and environmental choices made 
day after day. Individuals are charged with making the “right” decisions 
about daily habits and long- term healthcare. Determining the boundar-
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ies between “healthy” and “unhealthy” behavior, suggesting that certain 
choices are more “correct” than others, enfolds wellness and health into 
socially constructed value judgments and power structures that may reart-
iculate ideological positions.12 These choices are often determined by the 
assumption that illness or injury will arise: certain foods increase the risk 
of cancer, moving less leads to heart disease, breathing exercises may ward 
off hypertension. Wellness stages itself as a way to intervene in these tra-
jectories: it imagines a patient whose future is laden with illness, offer-
ing preventative methods to condition the present to avoid this otherwise 
inevitable future.

At the same time, wellness is seen as a corrective to the historical 
approach to the patient as an assemblage of biological parts that work 
together to produce a functioning whole. In this medical model, the body is 
understood as a “functioning mechanism,” modeled on a “lifeless machine,” 
divorced from the mind or personality.13 From Michel Foucault’s Birth of a 
Clinic to contemporary scholarship in the medical and health humanities, 
the objectifying gaze of medicine has been linked to dehumanizing struc-
tures of power.14 Scholars and activists alike have pointed to these principles 
as sources for self- alienation and the policing of bodies through cultural 
and medical institutions. In contrast, wellness imagines the “whole person” 
by emphasizing the interconnection of biological, psychological, social, 
economic, and environmental determinants of “health.”15 Wellness pro-
grams and counseling correspondingly advocate for activities and choices 
that acknowledge the link between mind, body, and society: exercise for 
mental health, socialization for emotional support, and breathing exercises 
to reduce stress. The most widely circulated models are authored by clini-
cal psychiatrists and researchers Jane Myers and Thomas Sweeney, whose 
“wheel of wellness” and “indivisible self model of wellness” have served as 
central pedagogical tools in counseling programs since the early 1990s.16 
Both these models use circular graphics to visualize the holistic patient 
whose “self” is composed of concentric and intersecting elements, includ-
ing but not limited to emotional, social, creative, and economic realms. 
Across all of these examples, the individual is understood as a network of 
intersecting elements that operate together to determine well- being.

Wellness thus seemingly functions as a concept that supports preventa-
tive models of health and counteracts historically dehumanizing approaches 
to the patient in medicine. This section traces how this model of wellness 
emerged in the mid- twentieth century as a way to satisfy critiques of medi-
cine and medical institutions, while still maintaining (and indeed, expand-
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ing) the moralizing discourses of health. The wellness model of health has 
become increasingly institutionalized through governmental, educational, 
and corporate programs, solidifying the multifaceted and expansive model 
of health monitoring and performance. In 2013, the RAND Corporation 
reported that nearly half of US companies included a workplace wellness 
program.17 Additionally, most major private and public universities offer 
students supplementary wellness initiatives in addition to basic student 
healthcare.18 Examining the history of wellness in the US demonstrates 
why this model of health has satisfied stakeholders across the political spec-
trum, doctors, and activists alike, and has effectively expanded the power 
of health by locating the monitoring systems, support, and encouragement 
(or enforcement) in the spheres of labor, education, and beyond.

The emphasis on the treatment of the whole person has been traced 
back to religious and intellectual healing movements of the nineteenth 
century, and the concept of wellness has been more broadly associated 
with a variety of alternative and at- home healing practices throughout his-
tory.19 However, it was only after World War II that the term increasingly 
became attached to medical understandings of health. The incorporation 
of wellness into popular and medical discussions of health emerged from a 
constellation of social, political, and economic forces that brought debates 
on patient rights, treatment protocol, and healthcare costs to a head in 
the 1960s and ’70s. By the end of this period, wellness principles seemed 
to offer the ideal tool to appease all parties, from activists and alternative- 
medicine practitioners to government and medical institutions. With its 
emphasis on holistic care, prevention, and individual responsibility, well-
ness became the ideal tool to expand the domain of medicine to include 
alternative health practices, and to support the emergence of the modern 
“patient- consumer.”20

The history of wellness is a book in its own right.21 I offer a brief account 
here to highlight how this concept is wrapped up in major shifts in patient 
rights and medical ethics, political regulation of health and safety, and eco-
nomic reform. In other words, wellness isn’t merely a trend or movement, 
but rather a powerful ideology that incorporates social, political, scientific, 
and economic values and systems of regulation.22 Examining this history 
will illustrate how the biomedicalization of wellness reinforces these values 
and has given shape to the morally and economically inflected definition of 
“health and wellness” today.

Modern wellness practices were initially connected to religious and 
spiritual traditions where treatment of the “whole person” was largely 
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related to belief in the “spirit” or “soul.” Christian Science, for example, 
advocated for the “mind- cure,” which considered an individual’s mental 
and spiritual well- being as an indicator of health. Mary Baker Eddy, the 
founder of Christian Science, employed nontraditional approaches to heal-
ing, including mesmerism and other auto- suggestive techniques developed 
by fringe healers.23 In his history of wellness, James William Miller argues 
that early religious adoptions of wellness in the nineteenth century oper-
ated under “the basic assumption that a healthy body was the product of a 
healthy mind and spirit.”24 By the second half of the twentieth century, the 
alignment of the mind and body would shed its religious affiliations as doc-
tors and alternative health movements and activists increasingly advocated 
for holistic approaches to patienthood and self- regulated preventative care.

Alongside the secularization of wellness, in the twentieth century, med-
icine shifted from methods of treatment to prevention. As I discussed in the 
previous chapter, the rise of chronic or “lifestyle diseases” caused medicine 
to move from a focus on acute illness to long- term health management. 
The rising rates of heart disease, particularly in white middle- class men, 
prompted doctors to become more concerned about long- term habitual 
shifts in fitness levels, diet, and other behavioral patterns to avoid con-
tracting the illness at a later stage in life. Responses from public health 
and medicine were largely focused on targeting white, executive men, who 
were seen as the most “at- risk” group. Consequently, solutions such as 
diet and exercise directly addressed the behavioral patterns of the postwar 
white middle class. No longer merely focused on the functioning of the 
physiological and biological processes of the body- machine, lifestyle dis-
eases required careful attention to working conditions, diet, and exercise 
habits as a means of prevention.

With the rise of chronic illness came the rise in healthcare costs. By 
1970, with the combination of chronic illness and complications in the 
Medicare and Medicaid billing structures, healthcare expenses for both 
patients and providers were at an all- time high, and politicians, health 
insurance agencies, employers, and healthcare providers sought ways to 
decrease spending.25 These economic concerns combined with increasing 
rates of chronic disease led to the rise of “positive health” and health pro-
motion, which moves away from traditional treatment models of health to 
more inclusive, wellness- driven methods of prevention.26 Health promo-
tion emphasizes education as a way for individuals to gain control over 
their health, offering social and environmental strategies for prevention. 
Advocates such as Dr. Halbert Louis Dunn, considered one of the founders 
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of the wellness movement, aligned health with individual “potential.” He 
developed the term “high- level wellness” to describe an approach to health 
that aims to “maximize the potential” of individuals within their social and 
environmental conditions. Dunn suggested that health was a continuum 
rather than a fixed state: “wellness is about potential— it involves helping 
the individual move toward the highest state of well- being.”27

While healthcare professionals like Dunn represented a transition 
toward wellness practices within existing structures of medical care, the 
rising cost of care and increasing distrust in medical authority fueled the 
popularization of alternative healing practices, New Age medicine, and 
self- care outside of the domain of medical institutions (and coverage of 
health insurance). In the postwar period, the field of medicine faced a great 
deal of public scrutiny. Following events such as the thalidomide drug 
safety scandal28 and the release of the Surgeon General’s report on smok-
ing,29 the public grew increasingly skeptical about the advice and authority 
of doctors and medical institutions. At the same time, scholars critiqued the 
mind- body dualism underlying medical practice, claiming it led to a dehu-
manized, mechanized vision of the body.30 By the 1960s and ’70s, holistic 
approaches to health became increasingly accessible and popular among 
the white middle class. The boom of self- help, in particular, spread alter-
native and New Age methods across the United States. Books on topics 
ranging from fitness and diet (Diet and Disease, Fit or Fat) to meditation 
and mindfulness (Mind as Healer) and opposition to the medical establish-
ment (End of Medicine, Mirage of Health) were widely disseminated in this 
period. Individuals who could afford the cost also increasingly sought out 
treatments from acupuncturists, chiropractors, and those trained in “non- 
Western” medical traditions.

The rise of alternative and New Age health is likewise indebted to 
the importation of religious and spiritual wellness practices. Perhaps the 
longest- lasting and most popular expression of wellness, yoga is emblem-
atic of how religious traditions were incorporated into American wellness 
culture through a process of secularization and commodification. In the 
postwar era, yoga studios and ashrams began to emerge on the West Coast, 
offering retreats and classes dedicated to a holistic approach to the mind, 
body, and spirit. While yoga had been introduced to the US nearly a cen-
tury before, the loosening of US immigration policies regarding India in 
the 1960s allowed more teachers and practitioners to emigrate and estab-
lish businesses dedicated to their yoga practices.31 The influx of immigra-
tion helped give rise to “modern yoga,” which emphasized the physicalism 
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of the practice over the spiritual or religious benefits. By foregrounding the 
body, modern yoga was increasingly understood as a practice that could be 
studied scientifically and empirically as a tool for health and wellness. The 
focus on muscular movement made it a useful resource for combatting a 
variety of health concerns ranging from stress to back pain, and framed 
yoga as a form of exercise, as opposed to foregrounding the mind- body 
benefits of the practice. As both a wellness practice and a form of exercise, 
yoga moved into the spaces of commercial gyms and YMCAs, with studios 
and classes dedicated to fitness and wellness- focused yoga.32 Wellness prac-
tices such as yoga that addressed a wide range of physical and mental health 
concerns, and existed outside of the boundaries of traditional biomedicine, 
were able to address a wide variety of audiences, ranging from those inter-
ested in novel fitness regimens to those seeking alternatives to the medical 
establishment.

While the spread of alternative and New Age medicine is in part related 
to its increasing accessibility, its popularity was simultaneously bolstered 
through its political affiliations. Activist movements in this period targeted 
medical institutions and structures of authority as emblematic of the status 
quo, citing health scandals and scholarly debates as justification for radical 
political action. For example, health became a central pillar of second- wave 
feminism, which spoke out against the gendered structures of healthcare 
funding and medical care.33 Existing models of healthcare, they argued, 
reinforced patriarchal or hegemonic structures of power. This was echoed 
by Black health activists who aimed to fight against the racist institutional 
practices and structures of medicine and care.34 Across many health move-
ments in this period, there was a common goal to “obtain rights to health 
care as well as rights within health care.” Thus, for many, taking back 
power over healthcare was to take back power in our political system at 
large. Holistic approaches to health, and many of the values associated with 
wellness, provided a “basis for the development of a coherent oppositional 
subculture,” united in an effort to consider the health and rights of the 
whole person.35 Alternative and New Age medicine thus became political 
statements unto themselves: by seeking out holistic medical treatments and 
wellness practices, one was asserting one’s individual rights and agency.

Indeed, the emphasis placed on individual agency and self- care in well-
ness discourse made it equally appealing to the political right. With the 
rise of government spending on healthcare following the establishment 
of Medicare and Medicaid in 1966, critics advocated for deregulating and 
defunding government support of healthcare. Health promotion aimed at 
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individually driven, preventative modes of care became an ideal resource 
to cut down on private and federal spending. By the 1970s, wellness pro-
grams were increasingly offered by corporations, including Mobil Oil and 
General Motors, and also on college campuses.36 Corporate wellness pro-
grams and self- help books during this period (and up to today) suggest that 
considering an employee’s physical and mental health is good for the bot-
tom line: “Rather than throwing money at treating disease, big and little 
businesses could probably increase productivity, lower absenteeism and 
improve morale and otherwise decrease the extent of illness by promoting 
wellness at the company’s expense.”37 In 1979, the Surgeon General con-
firmed and extended such sentiments, claiming that the tenets of wellness 
offered a pathway to improve the health of America at large:

Further improvements in the health of American people will be 
achieved— not just through increased medical care and great health 
expenditures— but through a national commitment to efforts 
designed to prevent disease and promote health.38

Thus, healthcare emerged as the “centerpiece” of debates across the left 
and right because it “served well to illustrate the ways the American sys-
tem had failed key groups of its citizens”; it was an emblem of authoritar-
ian powers responsible for social and economic inequity in the US.39 In 
her history of the American healthcare system, Nancy Tomes argues that 
across party lines there was a shift from the rhetoric of the “patient” to that 
of the “patient- consumer” as a way to emphasize individual responsibil-
ity and choice.40 “Consumer” signaled individual agency and power in this 
period, as a modification of the more traditional understanding of patient-
hood that was “deeply suffused with values of medical paternalism.”41 The 
growing wellness discourse and industry proved to be a natural expression 
of this shift in language, creating spaces and social practices where individ-
uals could “choose” to resist the medical status quo and take back “control” 
over their health and bodies.

However, contrary to the goals of agency and freedom proposed by 
the rhetorical shift toward consumption, the movement toward wellness 
has helped extend the boundaries of medical power over the course of the 
last four decades. Terms such as “patient- consumer” and its emphasis on 
choice and individual responsibility have helped promote the conflation of 
health and lifestyle. And emerging out of the postwar focus on the health of 
white men and the expansion of alternative health practices for the middle 
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classes, the model of a “healthy lifestyle” is tied directly to the behaviors 
and spending practices of the white middle class. By the 1980s, health 
increasingly connoted “individuality, self- expression, and a stylistic self- 
consciousness.”42 Scholars have labeled this phenomenon “healthism” to 
describe how the emphasis on prevention and lifestyle choices has caused 
everyday life to become increasingly intertwined with the power and struc-
tures of medical authority. In line with wellness, healthism proposes lifestyle 
as the solution to medical problems: “[it] does not address the expansion of 
the jurisdiction of medical professionals or institutions . . . but rather ‘the 
dissemination of medical perception and ideology.”43 Healthism encour-
ages individuals to examine their lifestyle through the lens of medicine, 
defining every action and choice in medical terms and causing individuals 
to increasingly “internalize and reproduce health awareness spontaneously 
and without any external coercive force.”44 Wellness functions as the posi-
tive expression of these forces. It helps designate the “right” (consumer) 
lifestyle choices in pursuit of this activated definition of health.

Over this period, wellness emerged as a concept capable of addressing 
many of the competing political concerns around health and healthcare 
spending, as well as changing approaches to medical care and patienthood. 
The postwar period laid the foundation for a definition of wellness (and by 
extension, health) that was directly related to class. Through an emphasis 
on lifestyle and choice, wellness has helped reinforce the idea that very spe-
cific and costly consumer choices and behaviors are pathways to health— 
choices and behaviors that remain inaccessible for many who do not fit the 
profile of the ideal, white middle- class patient- consumer. While wellness 
is not necessarily a direct product of any specific political action or histori-
cal event, its capacity to address a wide array of problems in the Ameri-
can healthcare system has made it an incredibly powerful ideological force 
today. Wellness practices, as well as breathing and meditation technologies, 
inherit this collection of political and economic concerns and the classed 
framework that continues to shape how health is performed, monitored, 
and evaluated today.

The Relaxation Response and the Rise of Evidence- Based Wellness

In his history of wellness, Miller claims that today wellness often serves 
simply as an “advertising slogan” used to sell products and services under 
the guise of health. Profits from lifestyle products ranging from supple-
ments to skincare and other household items are undoubtedly increased 
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through marketing their health benefits. But to reduce wellness to a slo-
gan or marketing scheme overlooks the epistemological power these con-
cepts continue to exert in contemporary culture. While wellness may be 
focused on individuals and rhetorically oppose itself to the medical institu-
tion, health and wellness remain powerful precisely because they remain 
attached to biomedicine. Since the 1950s, holistic medicine and wellness 
practices have been explored through scientific and medical research stud-
ies, which have supported the public and professional adoption of wellness. 
For example, Donald B. Ardell, author of High Level Wellness (1977) and 
one of the earliest promoters of wellness, cites evidence- based research on 
mind- body awareness as a crucial supporter of the wellness movement.45 
He credits the success of wellness to scholarly work that helped suppress 
some of the religious and spiritual undertones of wellness, in favor of a sci-
entifically informed secular approach to well- being. Ardell and other early 
supporters invoked the language of science and medicine, claiming that 
modern wellness advice took a “systematic approach” to self- care through 
measurement, clearly defined goals, and feedback to promote long- term 
behavioral changes.46 These methods were backed by biomedical research, 
which often used principles of biofeedback and correlations between emo-
tional or physical markers of health and quantifiable vitals such as heart 
rate and temperature to study an expanded understanding of health and 
well- being.

The popularization and dissemination of wellness are thus inextricable 
from the expansion of biomedicine. Indeed, despite activist attempts to 
dismantle medical institutions, social critiques of healthcare gave way to 
an emphasis on patient rights and health education: “sweeping critiques of 
medicine and capitalism gave way to a more domesticated version of medi-
cal consumerism . . . providing patients with more information and choice 
about products and procedures available to them became a means of ensur-
ing greater patient compliance.”47 Underlying this sentiment is the sense 
that the scientific and medical methods were not necessarily the source of 
doubt; the problem lay in the structures of treatment, information, and 
financial responsibility for care. Indeed, today, wellness is supported by a 
variety of scientific studies, expert recommendations from organizations 
such as the Centers for Disease Control and World Health Organization, 
and medical practitioners. With support from the government, commer-
cial, and biomedical spheres, Carl Cederström and Andre Spicer argue that 
wellness has become an ideology: “[wellness] offers a package of ideas and 
beliefs which people may find seductive and desirable, although, for the 
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most part, these ideas appear natural or even inevitable.”48 That “inevi-
table” or “natural position, I argue, is tied to the way official discourses 
of health— reinforced through biomedical standards of evidence— have 
helped produce this perception of neutrality.

Some of the earliest and most influential examples of this work included 
research on stress management, meditation, and mindfulness. As a form of 
care accessible to the general public without the aid of medical practitio-
ners, mindfulness, and meditation give people a relatively simple way to 
manage emotional and physical health. Like yoga, mindfulness and medi-
tation practices began as religious and spiritual imports into the US from 
East and Southeast Asia. In the US, modern meditation practices emerged 
throughout the 1950s and ’60s, brought into popular consciousness via fig-
ures such as Joseph Goldstein, Sharon Salzber, and Jack Kornfeld, who 
adapted Theravada meditation practices for Western consumers.49 In 1975, 
they founded the Insight Meditation Society (IMS), which acknowledged 
the ties to Buddhist traditions but largely promoted a psychotherapized 
version of the teachings.50 IMS marked the popular turn toward a secular 
therapeutic version of meditation, and by 1979, meditation was officially 
incorporated into modern medical training and practice with the establish-
ment of the Mindfulness- Based Stress Reduction (MBSR) program at the 
University of Massachusetts Medical School. The founder, Dr. Jon Kabat- 
Zinn, applied his training in biology to the study of his yoga and medi-
tation practices, building out a therapeutic framework for the study and 
prescription of meditation and other holistic health practices. The MBSR 
program was “rooted in a scientific and therapeutic framework that seeks 
to address specific ailments,” and established the practice as an evidence- 
based tool for health treatment and prevention.51

The success of the MBSR program and subsequent popularization of 
medical applications of meditation has been supported by countless scien-
tific studies that used biomedical and quantitative methods to specifically 
demonstrate how meditation can be used to reduce or combat stress. Per-
haps the most publicly influential work was the 1975 publication of The 
Relaxation Response, on the physiological benefits of meditation and breath-
ing. To produce this early example of self- help literature, the authors, Ben-
son and Kippler, drew on studies conducted in the 1960s at the Harvard 
Medical Center to offer readers a set of meditation practices that used 
breathing to reduce the harmful effects of stress. Their research offered 
a complementary physiological reaction to the “flight- or- fight response,” 
or the “inborn” and involuntary reaction to acute or chronic stressors in 
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which blood pressure, heart rate, and rate of breathing increase.52 As a 
counterpoint, they offered the “relaxation response,” a physiological reac-
tion that combats stress and is capable of reducing heart rate, blood pres-
sure, metabolism, oxygen intake, etc. This response is not manufactured 
or produced through the introduction of pharmaceuticals, but is rather an 
“innate and protective mechanism” that helps protect our bodies against 
the “harmful bodily effects of the flight- or- fight response.”53 Benson and 
Kippler claim the response can be triggered through meditation strategies 
that coordinate thought and breath to improve an individual’s physical and 
psychological health. Their biomedical approach laid the foundation for 
the explosion of scientific work on meditation in recent decades, with hun-
dreds of studies published in academic journals annually.54

Benson and Kippler’s research marked an important juncture in medi-
cal research as one of the earliest studies dedicated to understanding the 
psychological and physiological effects of stress on the human body. While 
doctors acknowledged the toll stress often takes on a patient’s physical and 
emotional well- being, studies faced the problem of “how to quantify stress” 
and how to articulate a clear relationship between an individual’s psycho-
logical state and bodily functions.55 Drawing on related scientific studies of 
blood pressure, Benson and Kippler locate stress in four autonomic func-
tions: blood pressure, heart- rate recovery, lactate and hormone levels, and 
oxygen intake. They argued that meditation practice could systematically 
reduce all these functions, which are elevated during the flight- or- fight 
response. Through principles of biofeedback, which uses a reward- based 
system, they argued, their techniques were capable of “mentally reorganiz-
ing a biologic function [so that] you can gain control of that function.”56 
However, because Benson and Kippler saw biofeedback as a limited and 
time- consuming method of treatment, they turned to schools of medita-
tion to research the body’s autonomic response.

Through the study of a range of meditative practices, from transcenden-
tal meditation to yoga and prayer, Benson and Kippler showed that breath-
ing and meditation practices decrease oxygen use, which in turn lowers 
metabolism and stress on organs, decreases lactate in blood, and produces 
positive responses in the sympathetic nervous system.57 Drawing on histori-
cal meditation practices, they conclude, “we offer no innovation but simply a 
scientific validation of age- old wisdom.”58 The relaxation response

has always [existed] in the context of religious teachings. Its use has 
been most widespread in Eastern cultures, where it has been an 
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essential part of daily existence. But the physiology has only been 
recently defined. Religious prayers and related mental techniques 
have measurable, definable, physiologic effects on the body.59

In other words, their research simply legitimizes preexisting methods for 
combatting stress, offering scientific support for mindfulness and medita-
tion. The Relaxation Response provides quantitative evidence of the benefits 
of meditation, drawing a clear cause- effect relationship between body and 
mind: thinking “relaxing thoughts” has been scientifically shown to reduce 
the physiological effects of stress.

The Relaxation Response directly opposed itself to conventional scientific 
approaches to health, which had tended to uphold the Cartesian separation 
of body and mind.60 Benson and Kippler’s research instead sought to link 
psychological state to innate physiological conditions— the flight- or- fight 
and relaxation response— through “hard, measurable, physiologic data.”61 
The goal of their work was to link body and mind through preexisting 
standards of evidence and to use established biomedical models to con-
nect these two previously independent spheres of medicine. They would 
go on to reinforce their claims through increasingly technical forms of 
quantitative analysis, affirming their results through studies using MRI 
and fMRI to track the aural structures of relaxation and stress, along with 
genomic research62 that demonstrated how meditation was capable of pro-
ducing “enhanced expression of genes associated with energy, metabolism, 
mitochondria function, insulin secretion, and telepomre maintenance, and 
reduced expression of genes linked to inflammatory response and stress- 
related pathways.”63 By providing quantitative grounds for the connec-
tions between body and mind, The Relaxation Response provided an essen-
tial foundation for future research that reinforced the connection between 
psychology and physiology, and mental and physical health.

The Relaxation Response promoted breathing exercises to unite the body 
and mind. Individuals were encouraged to sit in a quiet environment for 
ten to twenty minutes a day and focus on breathing and the repetition 
of a selected word or phrase. The goal is to use the repetition of breath 
and thought to “quiet the mind” and bring attention to the body in the 
present, or what they call “adopt a passive attitude.”64 This “passive atti-
tude,” is akin to what today is understood as mindfulness, “a mental state 
achieved by focusing one’s awareness on the present moment, while calmly 
acknowledging and accepting one’s feelings, thoughts, and bodily sensa-
tions, used as a therapeutic technique.”65 For Benson and Kippler, “aware-
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ness” comes through breathing: “Breathe through your nose. Become 
aware of your breathing. As you breathe out, say the word ‘ONE,’ silently 
to yourself.”66 By bringing attention to breathing— an often- unnoticed 
autonomic function— one can become aware of one’s present mental and 
physical state.

While Benson and Kippler’s research demonstrated the positive effects 
of breathing and meditation practice, it is ultimately difficult to trace a 
clear cause- effect relationship between relaxation- response methods and 
positive physiological changes. Their work is largely reinforced through 
accounts of meditation from individuals who praise the relaxing and calm-
ing effects of their book’s meditation methods, leading to questions about 
whether the benefits of their methods are merely a placebo effect.67 Ben-
son and Richard Friedman would later go on to endorse the psychoso-
matic effects of the relaxation response, citing examples of patients who 
demonstrated no clear cause- effect relationship between meditation and 
improved physical health. Nonetheless, they claim that this does not 
disprove the relaxation response or the power of mindfulness; rather, it 
emphasizes that “for optimal care . . . the placebo effect should be maxi-
mized.”68 The relaxation response encourages “positive b liefs and expecta-
tions on the part of the patient . . . [and the] healthcare professional . . . 
and a good relationship between both parties,” which is essential for suc-
cessful patient care.69 As a way to rebrand the “placebo effect,” Benson and 
Friedman offer “remembered wellness” to describe the psychological and 
physiological benefits of mindfulness.70 While the placebo effect is, in part, 
encouraged by a kind of “positive thinking” or “faith,” these beliefs are 
backed by neural firings in the central nervous system— that is, physiologi-
cal evidence. Thus, the placebo effect or remembered wellness describes a 
psychologically motivated expression of cell firings in the brain that “result 
in feelings of well- being.”71 Breathing in pursuit of mindfulness perhaps 
does not result in a clear and definite cause- effect relationship, but Benson, 
Kippler, and Friedman’s work exemplifies today’s popular understanding of 
mindfulness, meditation, and indeed, wellness; despite questions about the 
placebo effect or “remembered wellness,” biomedical research has shown 
that meditation and breathing improve health and encourage feelings of 
well- being.

In 2018, the CDC released a study showing that the practice of medi-
tation and yoga has increased threefold in the US over a period of four 
years.72 Meditation and mindfulness are now widely prescribed therapies 
incorporated into wellness programs and psychological counseling. Rang-
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ing from spiritual mindfulness programs to MBSR and mindfulness- based 
cognitive therapy (MBCT), mindfulness and meditation have become part 
of popular wellness discourse. Physicians, psychologists, counselors, popu-
lar health publications, blogs, and TED Talks, have prescribed breathing 
exercises for wellness.73 More than forty years after the publication of The 
Relaxation Response, Benson and Kippler’s research continues to provide 
evidence for many contemporary meditation and mindfulness techniques: 
they are understood as medically proven strategies to improve health and 
well- being.74

“Making the Intangible Tangible”

In addition to helping popularize wellness, The Relaxation Response’s meth-
ods continue to underwrite the science of meditation and breathing tech-
nologies. Fitbit’s Relax app FAQs, for example, cite the flight- or- fight 
response to support the claim that their product can help reduce its harm-
ful autonomic effects.75 Contemporary apps and wearables claim to place 
the quantitative methods of Benson and Kippler’s research in the hands of 
individual users. Apple Watch’s Meditation app, Fitbit’s Relax app, Spire, 
Core, and Breathesync couple breathing exercises with quantitative data 
collection, including heart rate, heart rate variability, and breaths per min-
ute, giving users “direct access” to the autonomic responses that occur dur-
ing breathing exercises. This data is stored in the app’s archive, allowing 
individuals to track and improve their meditation practice as a metric of 
their overall well- being.

Meditation and mindfulness technologies go beyond previous medita-
tion programs and use the affordances of mobile technology and quan-
titative data collection to promote the preventative ideology of wellness 
discourse. I begin with the analysis of breathing technologies Breathesync 
and Spire to show how biofeedback operates through quantification and 
notification features. Rather than providing biomedical evidence for the 
benefits of mindfulness, biofeedback is instead used to create the impression 
of well- being through the promise of stress prevention, improved produc-
tivity, and control over the body. Breathsync and Spire’s use of biofeedback 
to encourage meditation for the sake of productivity contradicts the basic 
principles of mindfulness. Rather than focusing on the present experience 
of the body and mind, quantification and tracking shift attention to the 
future potential benefits of the practice.

While Breathesync and Spire primarily focus on future improvement, 
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some technologies use real- time feedback in an effort to draw greater 
attention to present meditation practice (Fig. 14). Both Core and Muse, for 
example, combine quantification with real- time audio and haptic feedback 
in an effort to encourage the relaxation response and improve practice over 
time. In the second half of this section, I turn to descriptions of the Muse 
Headband interface and phenomenological descriptions of my meditation 
experiences to examine how real- time biofeedback likewise supports the 
preventative logic of wellness and can indeed undermine the goal of medi-
tation practices and the supposed health benefits of the relaxation response.

Released in 2013, the Breathesync app for iPhone uses the device’s 
built- in flash to track an individual’s pulse during a guided breathing ses-
sion. On entering the app, individuals are greeted with the company’s tag-
line, “Breathe yourself better,” which quickly gives way to a pulsing orb 
prompting them to place their finger on the surface of the phone camera. 
A small heart in the upper right corner of the screen pulses until the device 
registers the presence of a finger and starts the breathing exercise. The 
one- minute clock at the bottom of the screen begins to count down, and 
the words “breathe in” appear at the top of the screen (Fig. 15). Concen-
tric blue circles slowly pulse outward from the center of the screen, set-
ting the pace for inhalation. Once the largest blue circle appears, “breathe 
out” fades in at the top of the screen, and the spherical animation slowly 

Fig. 14. The diagram offers a way to categorize breathing and meditation 
technologies based on the design features.
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shrinks inward. Individuals repeat this practice seven times, trying to link 
breath and animation while the phone tracks their pulse using the flash-
ing light.76 At the end of each session they receive a score, or a “Wellbeing 
Quotient,®” or “WQ,” undoubtedly a pun on IQ. A number between 1 and 
100 and a corresponding key (Fig. 16) helps users discern their “wellbe-
ing”: under 70: “feeling tired or stressed?”; 70– 90: “Feeling ok?”; over 90: 
“Feeling good?” How these categories are created and quantified remains 
entirely opaque, but they are meant to provide a consistent and quantita-
tive means for individuals to compare their breathing practices over time. 
Unlike traditional fitness wearables, Breathesync does not give individu-
als clearly defined quantitative data; rather, it uses a numerical value and 
assigned question to create an alignment between a quantitative value and 
a qualitative feeling.

Through push notifications and quantitative data tracking, Breathesync 
claims to use the principles of biofeedback to “[directly affect] your auto-
nomic nervous system which helps reduce your stress levels.”77 Biofeedback 
operates through the principle that knowledge or awareness of automatic 
bodily functions can lead to greater control over these previously uncon-
scious systems. Over time, this control is conditioned into an unconscious 
habit, shifting an individuals’ autonomic and behavioral patterns. By link-
ing breathing and heart rate, the Breathesync app claims to offer informa-
tion about “well- being” that ideally can be used to help train individuals 
to relax. The app proposes that individuals incorporate breathing sessions 
into pre-  and postwork routines and to use the practice in preparation for 
any task that requires focus: “instantly relax your body and mind.”78 While 
hypothetically the app tracks long- term data on their breathing and heart 
rates, the emphasis on instantaneity reveals that it is less interested in the 
production of awareness than in training users to experience a particu-
lar effect. Through repetition, visual and numerical feedback, an animated 
interface, and the “WQ” score, the app aims to trigger relaxation. In other 
words, by showing users the benefits of breathing through quantified anal-
ysis, the app places breathing and relaxation into a numerically supported 
cause- effect structure— breathing causes relaxation— which over time 
can be used to automatically produce the positive autonomic benefits of 
breathing (ideally mediated through the app).

The ubiquity of smartphones and the rise of wearable technologies have 
made biofeedback increasingly available to scientific research and indeed to 
individual users. In 1975, Benson and Kippler cited biofeedback research 
as a critical precursor to their meditation research, one that helped reveal 



Figs. 15 (above) and 16 (facing page). Breathesync’s exercise interface and “Well- 
Being Quotient” key. (Breathesync Ltd., “Breathesync,” vers. 1.7.0, accessed 
February 2018.)
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a scientific link between mind and body. At the time, however, biofeedback 
was incredibly cost- prohibitive, and required highly regulated laboratory 
settings for proper data collection.79 Today, however, Apple Watch, Fitbit, 
Spire, Breathesync, Core, and Muse all integrate the principles of biofeed-
back in their meditation and breathing programs, offering quantitative 
strategies to promote the positive physiological effects of breathing and 
meditation. For example, Spire, the only wearable technology currently 
designed solely for breathing, tracks breathing and heart rate in real time 
to visualize a user’s “mental state.”80 Information is processed and visual-
ized as a timeline of their mental states, ranging from calm to stressed. 
Over time, the wearable learns their average breathing and heart rates, 
provides push notifications when it notices that their vitals are elevated 
for an extended period, and reminds them to stop and take a moment to 
engage in a breathing exercise.81

Interrupting the individual’s stressed state, Spire seeks to use breathing 
exercises to alter the physiological patterns of stress individuals experience 
throughout the day to trigger the relaxation response.82 Biofeedback places 
awareness of physiological processes into a cause- effect structure, or in the 
words of Spire, “your state of mind is influenced by how you breathe.”83 
The technology suggests that the mind can be controlled through quanti-
fied goal markers, including “energize,” “calm,” and “focus” goals, which 
are based on breath and heart rate data. “Calm” is measured as 6 to 12 
breaths per minute, 18 to 24 breaths is interpreted as “tense,” and “focus” is 
quantified as 16 to 20 breaths over an extended period.84 Spire supports all 
of these quantitative categories with the positive and negative physiologi-
cal effects associated with the corresponding breathing rates. Individuals 
are thus encouraged to maximize their positive breathing categories to 
improve mental and physical health.

By quantifying calm, tense, and focus, Spire suggests that one’s state 
of mind, and even mindfulness, is not a “state” one necessarily experi-
ences, but something that can be achieved by simply trying to control one’s 
breathing and heart rate. By examining historical data, the individual can 
supposedly control their “states of mind and help them anticipate or pre-
vent negative mental states in the future.”85 These training structures are 
reinforced through principles associated with long- term wearable habits. 
Through push notification feedback, scheduled breathing exercises, and 
quantitative analysis, Spire places breathing exercises into the structure: 
“habit formation, social motivation, and goal reinforcement.”86 To achieve 
these principles, Spire, and Breathesync, figure breath as the quantifiable 
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cause for positive autonomic bodily responses. Breathing is thus refigured 
as an exercise not unlike going to the gym— an action that can be counted, 
controlled, and conditioned to strive for wellness.

Though Spire and Breathesync both claim to encourage mindfulness 
through breathing exercises, the technologically mediated use of bio-
feedback places them into the logic of preventive health associated with 
wellness. The goal- oriented structure assumes that meeting a daily quo-
tient will increase mindfulness and therefore improve physical and mental 
health, with little regard for what these improvements feel like on the 
level of the body. The primary concern with both products is the assump-
tion that mindfulness maps directly onto breathing. In other words, Spire 
and Breathesync take the strategies of the relaxation response as a given: 
if one engages in a breathing exercise practice, one will achieve mindful-
ness, and by extension all of its health benefits. Rather than assessing the 
phenomenological effects of breathing and meditation, these practices are 
treated like daily tasks one checks off in pursuit of health. The apps do 
not include any features that encourage individuals to consider whether 
they feel less stressed or perceive any changes in their physical and mental 
states. Meditation and breathing are treated like fitness: as a temporal or 
numerical goal (“exercise thirty minutes per day”) that one simply com-
pletes to “be well.”

By contrast, meditation technologies such as Core and Muse use real- 
time feedback to focus on the present experience of meditation. While the 
technologies do foreground improving numbers, the meditation sessions 
themselves are guided through haptic and audio feedback to hypotheti-
cally encourage individuals to focus attention on the present state of the 
body and mind. For example, Core monitors heart rate as an indirect mea-
surement of brain patterns through small sensors on the surface of the 
handheld device, and provides biofeedback in the form of vibration to help 
individuals monitor their state of mind. The corresponding app reveals 
statistics after the practice, which breaks down the session into periods of 
“calm” and “focus.” At the same time, while Core advertises itself as “medi-
tation you can feel,” the device similarly uses heart rate as the metric for the 
experience of meditation and mindfulness: a slow heart rate becomes the 
signifier of successful meditation and a calming experience, but this does 
not necessarily reflect one’s mental and bodily state.87

Core’s vibration feature illustrates how meditation and breathing tech-
nologies must provide more than quantified forms of motivation and goal 
reinforcement through push notifications: users must also feel a sense of 
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improvement. Breathing and meditation practices can only be integrated 
into everyday wellness efforts when “quantitative data and qualitative expe-
rience mutually reinforce one another.”88 Following the need for qualita-
tive feedback, The Relaxation Response reminds readers of the importance 
of remaining open and responsive to the process. The focus on attitude 
suggests that the benefits of mindfulness are largely felt due to the pla-
cebo effect or “remembered wellness”: if one takes a more open and posi-
tive attitude toward meditation practice, then one is more likely to see a 
positive outcome.89 Benson and Kippler’s scientific research and carefully 
designed protocol for meditation aimed to create a structure that encour-
ages regular practice and a corresponding sense of satisfaction.

To create a sense of satisfaction and real- time feedback, the Muse Head-
band uses sound to supposedly allow individuals access to the state of their 
mind during meditation. Muse advertises itself as a research- grade EEG 
device that can read and collect data on an individual’s brainwaves while 
they meditate.90 The headband sits just above the brow and features three 
sensors across the forehead and two behind the ear, which collect brain 
electrical signals; “machine learning techniques are applied to the brain 
signal components to control the experience in real time.”91 The Muse 2, 
released in 2018, added sensors to track heart rate, movement, and breath 
to give individuals a “holistic view of [their] performance.” “Performance” 
is tracked through the corresponding app where individuals can gain access 
to the guided meditation options and access their data history.92

Muse’s EEG sensors read brainwaves that are translated through audio 
feedback during the mediation practice. To begin a meditation session, 
individuals set the duration and can select from a range of “exercises” to 
help set an intention or element of focus for their practice. These exercises, 
however, merely introduce the session, and are quickly eclipsed by the 
“soundscape” feature of the app once the clock starts. Biofeedback is pro-
vided through fluctuations in the sonic environment provided throughout 
the meditation session; in Muse’s words, the device “translates your brain-
waves into the guiding sounds of weather.”93 The app offers a handful of 
environments, including a rainforest, desert, and city street, and the inten-
sity of the audio weather pattern is meant to reflect the individual’s brain 
activity level. For example, the rainforest soundscape fluctuates between 
heavy downpours and quiet drips. Across all the options, the goal is to calm 
the weather to the point that you hear birds chirping. For each chirp, one 
receives a “bird” point in the app: the more birds, the calmer the mind.

The soundscape is designed to help individuals control brainwave pat-
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terns. Unlike traditional forms of neurofeedback, which use EEG moni-
tors and feedback to help individuals channel specific types of brainwaves 
(e.g., gamma or alpha waves), Muse “use[s] a unique combination of the 
various brainwaves to provide valuable insight into the different mind 
states.”94 Brainwaves are traditionally classified by frequency and fall into 
five categories that have been associated with particular brain functions. 
For example, gamma waves that have a frequency between 35 and 100 Hz 
are equated with high- functioning cognitive tasks and learning. Rather 
than tracking each of these frequency ranges, Muse breaks brain activity 
into “calm,” “neutral,” and “active,” providing little information about fre-
quency or the logic behind these categories. This suggests that Muse is less 
invested in offering individuals an archive of specific brain wave data, and 
more invested in giving them a sense of their brain patterns throughout the 
session. While the Muse headband is capable of tracking each of the five 
frequencies, this data is only available through the Muse Direct app, which 
requires a paid subscription.95

The use of real- time audio feedback suggests that individuals can affect 
these soundscapes by adjusting their attention or focus through mental 
efforts or breathing exercises. While the voice- over introduction encour-
ages individuals to treat the soundscape as a reminder to return to the 
breath or the present state of mind, the experience of these soundscapes 
poses a challenge to the more traditional meditation principles advertised 
by the app. Benson and Kippler, along with other meditation and mindful-
ness guides, tend to stress awareness and passivity: “you should not worry 
about how well you are performing the technique, because this may pre-
vent the Relaxation Response from occurring.”96 Muse’s soundscape, by 
contrast, seems to foreground technique by constantly drawing attention 
to the rise and fall of rainfall or wind. For example, as I sit down for a ses-
sion with Muse, Deepak Chopra’s voice- over prompts me to sit comfort-
ably, close my eyes, and focus on the sensation of my breath. However, as 
the rainforest soundscape takes over, the rush of pouring rain pulls my 
attention. I’ve been instructed to use the rising intensity of weather to shift 
awareness back to the breath, but as I do, I find myself thinking harder, 
trying to relax the pull in my shoulders and the tension in my neck. While 
I will my shoulders to release, the rain continues to pour down and my 
attention returns to the sound. A big inhale through my nose causes a swell 
of water, but as I exhale it begins to quiet. I hold my breath at the end of 
the exhale and the rain is reduced to a trickle. I listen closely for a chirp, 
but the harder I concentrate, the louder the rain swells. My shoulders sag 
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and I try another technique, shifting awareness to my hands in my lap or 
the shallow bursts of air passing through my nose. Each of these attempts 
results in the same frustrating dance with quiet: the harder I try to hear the 
birds, the less frequently they come.

Despite the aim to relax and reduce stress, I found that these sessions 
often increased my anxiety.97 The constant struggle to achieve “calm” 
despite my best efforts led to a degree of skepticism about the device: I 
found myself questioning whether it was indeed recording my brain pat-
terns. For a few weeks, I experimented with the device, testing it out in 
different situations and at various times of day, doing my best to note my 
mood and energy levels. I discovered that on the days when I felt most 
alert and ready to work, I received the fewest bird points at the end of my 
session, whereas days when I felt sluggish, tired, and unfocused resulted in 
my highest scores to date. While my perception of “alert” and “unfocused” 
may be specific to my experience, this suggests that Muse’s categories of 
“calm” versus “active” perhaps actually reflect brain patterns associated 
with sleep versus critical thinking. This isn’t to say the device is wrong, but 
instead it points to how these algorithmic processes and data- collection 
systems can often contradict bodily experience. Indeed, the days when I 
was most “calm” were often those when I was most frustrated with myself, 
unable to focus or complete the tasks I’d set out to achieve during the day.98

My frustration often emerged from the cause- effect structure of bio-
feedback, combined with the emphasis on goals, points, and improvement. 
Muse advertises itself as a tool to “improve mental and physical wellbe-
ing,” specifically by creating structures of measurement and feedback that 
encourage habit formation and productivity. Drawing on scientific stud-
ies (including The Relaxation Response), Muse claims long- term meditation 
practice can improve “concentration and problem- solving,” and the web-
site advertises several scientific studies using the device, all foregrounding 
its cognitive benefits, including improved attention and reaction times to 
complex tasks.99 Participants in these studies often reported a reduction 
in stress and an increased ability to trigger relaxation. Like Benson and 
Kippler’s work, these two benefits are always linked: stress reduction and 
cognitive function. In other words, stress reduction and relaxation are con-
tinually linked to “mental performance,” or cognitive processes related to 
productivity.100 Muse borrows from this logic to suggest that meditation 
can train one to become more efficient, attentive, and alert.

While research continually stresses the health benefits of meditation, 
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the actual practice is often discussed as an incredibly challenging task that 
requires a constant pull of the mind away from the state of the body. Over 
time, individuals learn how to acknowledge these shifts in attention and 
bring awareness back to the present state of the body and breath.101 But with 
Muse, that shifting of attention can become focalized on the sonic intensity 
of the weather patterns to gain points and rewards. Rather than my mind 
drifting to the tasks I needed to complete later in the day, I found myself 
concentrating on the rain patterns, doing my best to find ways to trigger 
quiet. This was only reinforced through my sense that the device did offer 
direct access to my brain: I cannot help feeling that if I breathe at this rate 
and attend to the weight of my hands in my lap, perhaps I’ll hear a bird chirp. 
To be sure, this is my own subjective experience of the device, and Muse’s 
market success suggests that others have an entirely different relationship 
with it. But the structures of the Muse app and headband can potentially 
encourage or exacerbate the impulse to allow attention to drift away from 
the body, particularly when one becomes fixated on the point- based system 
or specifically aims to “improve” their practice over time (Fig. 17).

Indeed, the point- based system becomes the primary way of reflecting 
on past meditation experiences. The profile section features a bar graph 
documenting the individual’s meditation history, which can be switched 
to show the ratio of calm to active brain activity or Muse points to min-
utes spent in the session. Selecting an individual meditation reveals a graph 
showing fluctuations in brain waves as they oscillate between calm and 
active, providing a point breakdown, awards, and below, any notes on the 
session. The points statistics reflect the number of minutes spent medi-
tating; “recoveries,” the movement from active to neutral brain activity, 
which “represent[s] effort spent noticing your distractions”; and total 
“birds” that chirp “when you’re calm for a long time.” Immediately follow-
ing a meditation session, the interface provides an overview of the session 
and offers the user a degree of satisfaction through the graph that shows 
how the fluctuation of brainwaves and rewards them with points. “Calm” 
appears more concrete when quantified and visualized through a color- 
coded graph. Moreover, if you didn’t earn many bird points, the reveal 
of the recovery points may ease your worries (which was often the case 
for my low- scoring sessions). Ideally, individuals improve these statistics 
over time, through the support of weekly “goals” and “challenges.” Each 
week the app sets a goal for the time spent meditating, while challenges 
help reinforce habitual practices. For example, the “Level 4 Challenge” 



Fig. 17. The result 
screens for Muse 
meditation sessions. 
The left shows 
a session when I 
struggled hard to 
accumulate points, 
resulting in a low 
score. The right 
shows sessions 
where I read a 
novel, resulting in a 
significantly higher 
score. (Interaxon, 
“Muse: Meditation 
and Sleep,” vers. 23.5, 
accessed February 
2020.)
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asks the individual to meditate on two days in a row at “around the same 
time of day.” Push notifications can be tailored to support these practices, 
either by setting a reminder for a specific time of day, or providing a nudge 
when data hasn’t been recorded for some time. The goal and challenge 
structure helps regulate meditation practice and create an archive of data 
that are comparable and can be tracked over time. Through this structure, 
meditation is meant to become habitual and satisfying (“tangible”) via the 
accumulation of points and improved data statistics.

Like the point- based systems of Breathesync and Spire, Muse’s empha-
sis on improvement situates meditation in the logic of wellness. While 
Benson and Kippler’s relaxation response similarly invoked the framework 
of preventative healthcare, it relied on an individual’s phenomenological 
perception of well- being. The benefits were not located in test results, data, 
or visualization; it was felt in daily experiences compared over time. Indi-
viduals may have tracked their daily moods and energy levels, but these 
qualitative methods did not come with the support of what is perceived as 
hard scientific data. Instead, they were forced to rely on their own embod-
ied experience to gauge the effects of breathing and meditation. By medi-
ating mindfulness, breathing and meditation technologies appear to train 
individuals not to listen to their bodies, but to learn from their data: it is 
not my sense perception that tells me I’m well, but a number or graphic. 
Indeed, as I discussed in the previous chapter, fitness wearables have been 
criticized for radically undermining human experience by encouraging 
people to meet universalized numerical goals rather than attending to the 
restrictions and affordances of their bodies. Thus, one might argue that 
meditation and breathing technologies similarly participate in the return 
to rationalization, reinforcing the division between mind and body.

Drawing on scientific studies on neurofeedback, Muse compares its 
methods to “physical therapy for the mind.” (Indeed, you may compare my 
systematic attempts to trigger a calm state of mind akin to learning proper 
form.) I am admittedly new to meditation and do not necessarily ascribe to 
its principles, but the relationship between quiet and a “calm” state of mind 
suggested by the Muse’s soundscape triggered frustration, often aimed at 
my own body. The constant struggle to focus on breathing, without think-
ing about breathing (which I found only increased rainfall) made me feel 
as though I had little control over my mind. Or as my attention shifted to 
my body, I would grow increasingly frustrated by my inability to relax cer-
tain facial muscles or tension in my neck and shoulders, and I would have 
moments when my body felt like an obstinate obstacle to overcome.
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While one might argue that these experiences demonstrate a distancing 
between body and mind by framing them as objects that can be controlled 
through conditioning and data collection, these technologies do manage 
to produce encounters that complicate such a reading. Following Benson, 
Kippler, and Freldman’s attention to the psychosomatic effects of medita-
tion, feelings and experiences that fall outside of the biomedical framework 
promoted by the device need to be considered. Though I often felt a sense 
that my body was out of my control, or a constant struggle to take hold of 
my thoughts, the physical presence of the headband and sonic biofeedback 
did create a novel form of attention to my body.

As I moved through a meditation session, I often became hyperaware of 
the pressure of the headband against my forehead and of the micromove-
ments in my facial muscles that may affect the reading. While I know the 
three sensors across the front of the band are measuring electronic brain 
waves, the weight and texture of the metal device made it feel as though 
any twitch, crease, or pinched facial expression could alter the soundscape. 
In reality, these movements could only cause the sensors to become dis-
lodged from my skin and disrupt the session, but their physical presence 
combined with the audio feedback often created the sense of a correlation 
between facial movements and sonic intensity. And though those move-
ments may not influence the reading, they were often indirect indicators of 
stress or anxiety. The harder I concentrated on my breath, the more I could 
feel the skin of my forehead contract, my eye muscles squeeze tighter, and 
my jaw clench. It then would become a test of relaxing the small muscles 
in my face, which would often trigger a new rush of rain or wind. In other 
words, attempts to calm the soundscape resulted in increased attention to 
subtle shifts in my body.

This attention to the body perhaps did not trigger the relaxation 
response or encourage the traditional meditation practice that emphasizes 
present, mindful reflection. At the same time, the headband did not alienate 
me from my body, abstract my experience of meditation into pure data, or 
subsume my understanding of my health into the preventative framework 
of wellness. My experience with Muse, rather, demonstrates the complexity 
of these biofeedback and quantitative methods concerning the experience 
of the body. Whether this experience exemplifies the unification of mind 
and body is open to question, but it also does not necessarily reinforce the 
pure abstraction of the body seen in biomedical models of preventative 
health and wellness.
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From Well- Being to Feeling Health

To understand the experience I describe above, I end by turning to philo-
sophical discussions of health and embodiment. My experience with Muse 
certainly does not produce the calming, stress- reduction benefits com-
monly attached to meditation and breathing exercises. But at the same 
time, the device and quantified feedback system did create novel attun-
ements to the microshifts in my muscles and the sense of the relation-
ship between device and body. As I attempted to meditate with Muse, I 
did become increasingly aware of my body’s movements, boundaries, and 
borders. Turning to phenomenological descriptions of my experience 
using Apple Watch’s Mindfulness app, I begin to question whether such 
moments can be understood as the feeling of health. While breathing and 
meditation apps reinforce quantified frameworks from biomedicine and 
wellness discourse, descriptions reveal how bodily reflexivity can actually 
be encouraged through technological mediation and datafication.102 I sug-
gest that these moments can perhaps be understood as moments of feel-
ing the health of the body in the present, an account of health not as an 
existential goal or biostatistical metric, but perhaps as a direct experience 
of the body itself.

I have used Fitbit’s Alta and Apple Watch for more than seven years 
to track my daily activities. As I discussed in the previous chapter, though 
I approach these devices as objects of study, over time they have become 
enfolded into my ordinary experience of the world and have become criti-
cal structural devices that, in part, shape my daily movements and behav-
iors. I primarily use them to monitor exercise goals and validate activity 
efforts, but the feedback and notification features have also become ambi-
ent vibrations that populate my daily routine.

As with a text message or activity reminder, the Apple Watch provides 
a gentle pulse against the wrist to prompt a breathing exercise. Individu-
als can customize the duration, frequency, and notification protocol for 
the breathing exercises to accommodate their schedules, or use the app to 
mark the beginning or end of a day. Once an hour, I feel a gentle pulse on 
my wrist. Unlike some of the other technologies discussed in this chap-
ter, Apple Watch does not use quantification techniques to monitor the 
number of inhalations and exhalations or to suggest a target heart rate: 
it’s merely the challenge of coordinating technology and action.103 As I tilt 
my watch toward my gaze, the Mindfulness app icon appears and reminds 
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me to “take a minute to breathe.” Selecting the duration of my breath-
ing exercise— anywhere from one to five minutes— I hit “start” to begin 
the session. A black screen appears with a small, blue dot at the center, 
and instructions emerge at the bottom of the screen: “Be still and bring 
your attention to your breath. Now inhale  .  .  .” The blue circle radiates 
outward, transforming into six overlapping spheres that resemble a flower. 
As the graphic fills the screen, the watch pulses against my wrist in a series 
of short, rapid vibrations. “Exhale” appears, the vibrations pause, and the 
flower shrinks back into the center of the screen. This pattern repeats 
seven times for one minute, and I try to sync my breath to the pulses and 
graphics. My gaze focuses on the expanding circles and I concentrate on 
linking my breath to the haptic feedback of the watch. In these moments 
my attention shifts from the exterior world to the relationship between 
image, vibration, and breath. The session ends with congratulations— “well 
done”— and summarizes my efforts with a reading of my pulse and the 
number of minutes I spent breathing.

As someone who practices yoga and frequently swims for exercise, I 
have learned to closely monitor my breathing. However, these fitness- 
related activities focus on the coordination of movement and breath. I find 
that my attention to my breath in these situations often serves as an endur-
ance tactic: focused, even breathing can help me hold a balance pose longer 
or complete a set of laps. But the Mindfulness app’s exercises offer a mark-
edly different type of encounter, which I find much more challenging than 
any fitness- induced practice because it forces me to concentrate on my 
body and mental state. Whereas breath helped distract my mind from my 
body during exercise— to think of inhalations and exhalations instead of 
the burning sensation in my muscles and lungs— breathing with my Apple 
Watch forces me to attend to the sensation of the device vibrating against 
my wrist and to my feeble attempts to “quiet” my mind. It is hard to say 
whether my experience is akin to “mindfulness” in the terms discussed in 
meditation practices or The Relaxation Response, but I can attest to the way 
these practices shift my attention to the present encounter between body 
and technology. Especially over prolonged use of the app, these breath-
ing practices offered a brief shift in physical and mental attention that felt 
radically distinct from my everyday habits. If anything, they could be com-
pared to the feeling of “zoning out,” or a radical inattention to the world 
around me. But these moments are filled not with daydreams or distract-
ing thoughts, but with a kind of hypnotic experience of visual and haptic 
stimulation.
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Put another way, breathing with my Apple Watch created moments of 
attunement to my body’s relationship to technology. In his reading of fit-
ness wearables, James Gilmore argues that the quantitative systems of self- 
tracking can prompt individuals to “re- experience” the “everyday escapes,” 
or the “taken- for- grantedness of everyday movement.”104 The combination 
of visual and haptic feedback combined with efforts to breathe in coordi-
nation with the device created moments of reexperiencing my breath and 
body’s present state. My attention was drawn to the quality of the vibra-
tions, the feeling of air pulled in through my nostrils, and the difference in 
temperatures between the watch and my skin. In those moments, I found 
myself noticing the small- scale movements, efforts, and qualities of my body 
in space and time. I felt the weight of my arm as it holds up the watch face 
to my gaze, the dull pulse of the device against my wrist, and the expansion 
of my chest as I inhaled and exhaled.

Such experiences can perhaps be compared to what Iris Marion Young 
describes as an “aesthetic” relationship to the body in her phenomenology 
of pregnancy. She recounts how the expansion of the body’s borders caused 
her to examine and attend to her body’s shifting shape and sensations as she 
moved through space. This form of attunement is akin to a “splitting” of 
the self where the body appears as both a part of the self and an object of 
aesthetic reflection. However, for Young, this split of the self is not a form 
of self- alienation, but instead a “pleasure” of noticing that “does not divert 
me from my business.”105 While my experience of bodily attunement with 
my Apple Watch was not the product of any physical changes in my body, 
I find Young’s use of the term “aesthetic” to be a useful source of compari-
son. Breathing with Apple Watch led to moments when I would take stock 
or notice the points of contact, I felt in my body the material weight, and 
textures of my body, as though it were an object. Like Young, I did not find 
that this splitting the self resulted in judging my body or in self- alienation, 
but instead in a momentary taking- in of the body in the world.

I want to suggest that such moments of bodily reflexivity can be com-
pared to a phenomenology of health itself. Often defined as a state of equi-
librium, health is understood as the absence of disruption, which makes it 
incredibly difficult to describe and discern it as a phenomenological state. 
Gadamer describes health as an “enigma, that ‘does not present itself to us,’ 
which only reveals itself in its absence, during illness.”106 But both Gadamer 
and Svenaeus insist, in somewhat idealistic terms, that despite the hidden 
nature of health, one can still “feel healthy.” Contrary to homeostatic mod-
els of health, Gadamer describes it as “a general feeling of well- being. It 
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shows itself above all where such a feeling of well- being means we are open 
to new things, ready to embark on new enterprises, and forgetful of our-
selves, scarcely noticing the remains and strains which are put upon us.”107 
In an attempt to clarify and provide greater specificity, Svenaeus charac-
terizes health as a “background attunement, a rhythmic, balancing mood 
that supports our understanding in a homelike way without caring for our 
attention.”108 Drawing on Martin Heidegger’s theory of being as a “home-
like being- in- the- world,” Svenaeus argues that health can be understood 
as the “the way a human being finds its place in the world as a meaning 
pattern— a being- in- the- world. Health is thus not a question of a passive 
state but rather an active process— a balancing.”109 Radically distinct from 
the preventative definition of health in wellness, Svenaeus considers health 
to be a position toward the world— “not a state that one feels in oneself,” 
or something one possesses, but comportment to the world that can incite 
action. Breathing with Apple Watch disrupted my daily routine, and forced 
a momentary reorganization of perception to focus on the present state 
of my body encountering technology. This pause could be compared to 
Svenaeus’ “active process” of balancing health, one that encourages a shift 
from unconscious habit to attending to the body’s relationship to the world 
around us.

When breathing with Apple Watch, I felt moments when my body’s 
coordination with the world and technology came to the front of my con-
sciousness, a feeling of “balancing” the physical sensations of my body as 
it breathes with the technologies and conditions that surround me. Ironi-
cally, by way of technology and quantification, one can perhaps achieve 
this embodied state. While I hesitate to map my singular experience of the 
Mindfulness app onto a phenomenology of health, Svenaeus and Gadamer 
offer a way to understand the moments when digital health technologies 
produce experiences of attunement toward the body and world. Like Muse, 
the Mindfulness app creates a momentary departure from my relationship 
with the surrounding environment and my relationship with my body. By 
disrupting the normative patterns of mental and physical attention that 
structure my day in favor of attending to an otherwise unnoticed auto-
nomic function, the Apple Watch asks me to consider my body. The aes-
thetics are essential to this process, providing qualitative and quantitative 
visual and haptic feedback to make the breathing exercises feel “tangible.” 
While my experience of bodily reflexivity is tied to technology— not simply 
myself as being- in- the- world— the state I describe resembles “a rhythm” of 
active engagement with my body. For me, this experience is not necessarily 
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comparable to the “benefits” of meditation: I do not feel “calmer” or even 
a more positive disposition to the world, but it does create a structure of 
disruption that draws attention to my breath and body at rest. The aesthet-
ics and quantified structures of the app do not replace my lived experience 
but instead provide a structure that prompts reflection on the feeling of my 
body being- in- the- world— a feeling of perhaps health itself.

While breathing and meditation technologies’ interfaces and design 
features undoubtedly promote preventative health and wellness mod-
els, description shows moments that resist or fall out of the biomedical 
frameworks they promote. In her Foucaultian study of practices of self- 
normalization, Cressida Heyes argues that resistance to disciplinary struc-
tures requires both experiences of bodily reflexivity and normalization. 
Attending to the feeling of normalization alongside what she calls “somatic” 
practices that “permit an openness to becoming without micromanaging 
our identities” creates a context in which individuals can actively reflect on 
and understand the embodied impact of disciplinary structures.110 Descrip-
tions of breathing and meditation technologies reveal experiences of nor-
malization through datafication, but also moments that escape and exceed 
the structures of the device. In the next chapter, I continue to develop the 
concept of “feeling health” to question whether digital health technologies 
may be capable of generating encounters where the normalized body and 
reflexive body are sensed and experienced alongside one another. Descrip-
tion helps generate an account of digital health that acknowledges how 
the biomedical structures of health are felt alongside moments of hyper- 
attunement and bodily awareness, perhaps creating the conditions for cri-
tique, consciousness, and resistance to the quantified norms they promote.
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Chapter 5

Bodies in Action
Measuring Movement and Intensity

I tap the “Fitness” icon on my phone screen’s bottom left side. As the app 
opens, the small graphic on the right showing three concentric rings begins 
to fill in with color. The red, green, and blue shading indicates my progress 
toward my daily goals, which is shown in statistical form to the left. With a 
quick upward swipe of my thumb across the surface of the screen, the app 
scrolls down to reveal a section titled “Trends.” Two columns list various 
fitness data, ranging from “Cardio Fitness” to “Stand Minutes” and “Run-
ning Pace.” Each category includes a small up or down arrow on the right 
and a statistic below. Most of my arrows point down, indicating that my 
averages have fallen over time. I click the “Show more” button at the top 
of the list and a new screen appears, breaking down my behaviors into two 
categories: “Keep it going” and “Worth a look.” I skim over the “Worth 
a look” section, taking in the abstract numbers: “873 cal/day,” “114 min/
day,” and “9 min/hr.” My eyes pause on the “873,” tracking downward to 
the small gray text below that suggests a higher calorie burn goal: “If you 
can stay on track it should take about 8 weeks to flip your arrow up, Mikki.” 
Taking in this information and looking at the list of worsening stats, I feel 
my shoulders tense as I project into the future, imagining the actions, types 
of exercise, and energy it would take for me “stay on track.”

In 2019, with the iOS 13 update, Apple added a “Trends” section to the 
Fitness app to allow users to analyze long- term activity patterns.1 The app 
tracks statistics for the last ninety days of activity and provides tips on how 
to improve statistics over time (Fig. 18). “Trends” is designed to encourage 
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individuals to reflect on their health vitals and activity archives and make 
subsequent changes to “improve” their future health and well- being. In 
line with the ideology of preventative health, Apple’s upgrade reinforces 
the idea that historical data should be used to imagine and promote a 
“healthier” version of the self. Within this framework, the present state of 
the body is displaced in favor of the quantified efforts of the past and the 
projected numbers for a future, healthy numerical goal. The “Trends” sec-
tion of the app thus falls in line with many of the technologies described 
throughout this book that emphasize the use of data and improvement 
over how an individual feels or experiences their body. But what happens 
to the body when quantification is meant to prompt reflection on present 
actions or activities? How does real- time data feedback affect one’s sense 
of being a body, or having a body? How does this experience shape an 
individual’s perception of being a healthy body moving through the world?

Critiques of quantification and self- tracking have long emphasized how 
these devices objectify the body by translating the embodied present into 
an archive of numbers to be analyzed later.2 The data archives come to 
stand in as substitutions for the self, numbers and statistics used in pursuit 
of health. Of course, this reflective structure for understanding health is 
not unique to digital health technologies. Philosophers and sociologists 
of medicine have demonstrated how all individual assessments of health 
(and identity in general) require a temporary objectification of the body. 
Or as Nick Crossley and Drew Leder have argued, bringing the body into 
consciousness requires a perspectival shift from the “I” of immediate expe-
rience to the externalized “me.”3 In other words, an assessment of whether 
I am healthy requires me to think back on my body and behaviors. The 
shift from the present “I” to the external “me” requires the objectification 
of my body as I shift my attention to a reflective view of my bodily past.4 
Assuming this exterior perspective (and the exterior perspective of others) 
is essential to understanding our identity,5 and by extension our health. 
The danger thus lies not necessarily in the act of objectification itself, but 
in relying on exterior interpretations of the body— “me”— and disassociat-
ing this perspective from my bodily sensations.6 In the case of wearable 
fitness trackers like Apple Watch and Fitbit, the problem emerges when an 
individual locates the “me” exclusively in the data sets and statistics— the 
“Trends” data, for example— rather than in their embodied experiences.

The split between the “I” and “me” in understanding health and the 
body contributes to the problem of defining health as a present state rather 
than a condition only recognized when reflecting on its absence. As I dis-



Fig. 18. The “Trends” 
section of the Apple 
“Activity” app that 
summarizes historical 
data and offers tips 
to improve. (Apple, 
“Activity,” vers. 13.5.1, 
accessed January 
2023.)
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cussed in the previous chapter, health is most often understood as a neutral 
or unnoticed state, defined negatively as the absence of disease. Leder’s 
influential early work in the phenomenology of medicine has shown that 
the body ostensibly remains absent in health, going as far as to claim that 
“in the case of health, the body is alien by virtue of its disappearance, as 
attention is primarily directed toward the world.”7 In illness or injury, the 
body “dys- appears,” coming into consciousness through pain and discom-
fort.8 When this pain is read through medical and scientific frameworks, 
the ill body is then often interpreted as alien and beyond the individual’s 
control.9 Drawing on Jean- Paul Sartre, Leder extends his theory to include 
the “social dys- appearance” of the body to describe how the objectifying 
look of “the Other” can similarly encourage awareness of the body.10 For 
example, he describes the clinical encounter with the physical exam as an 
example of “social dys- appearance by technical means.” Due to unequal 
power dynamics, the exterior view of the physician brings the body into 
awareness and encourages the individual to scrutinize themself as an 
object.11 This structure could be extended to many digital health technolo-
gies, where datafication could cause the body to dys- appear as the revela-
tion of numbers brings the body into consciousness, but is then interpreted 
through the objectifying lens of statistical analysis and quantification. For 
example, the “move” statistic reveals that I’ve failed to increase the number 
of calories I burn per day. This average could cause me to step back and 
examine my body and behaviors over the last few weeks and use the Apple 
Watch’s quantified, improvement- based system to interpret my body as 
“bad” or “lacking.”

As I describe, this structure, where the body appears and triggers reflec-
tion, is what leaves the body vulnerable to interpretation by universalist 
statics and metrics. However, self- reflection is neither stable nor static, but 
rather an ongoing process wherein the body continually emerges as an 
object with every attempt to evaluate the body— “me.”12 As I demonstrated 
in chapter 3, wearable fitness trackers often create uneven experiences and 
encounters with a body that resists generalized critiques of alienation and 
objectification. Leder’s reading of the absent and dys- appearing body helps 
illustrate how structures of self- reflection open up space alienation and 
objectification, but also permit revaluation and resistance to the corporate 
emphasis on productivity and improvement. In other words, the appear-
ance of the body is always a potential site of alienation and/or sensuous self- 
reflection. In the case of smartwatches and other wearable fitness trackers, 
the appearance of the data archive often generates the appearance of the 
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body, but the historically determined statistical and goal- based structures 
of the app may encourage self- alienation.

However, I want to consider the status of the body when it appears 
during exercise or activity with digital health technologies. This chapter 
examines technologies that provide real- time visual, haptic, and auditory 
feedback and their impact on an individual’s immediate sense of their 
body. I focus on the Moov wearable fitness trainer, Sensoria smart sock, 
UPRIGHT GO posture wearable, and Orangetheory Fitness heart rate 
monitor, which are designed to help individuals make in- the- moment 
adjustments to their form, exercise intensity, and bodily comportment. 
These devices claim to reveal inaccessible physiological processes, includ-
ing physical exertion and precise muscular movements, to help individuals 
improve their form, efficiency, and overall “health.” I begin by describ-
ing my experience with Orangetheory Fitness and high- intensity interval 
training (HIIT) to illustrate how quantification and self- tracking through 
wearable devices are used to navigate the experiential and philosophical 
problem of measuring “intensity” and “exertion.” Placing descriptions of 
the visual feedback provided through Orangetheory’s connected heart 
rate monitors alongside the philosophy and history of the Rate of Per-
ceived Exertion (RPE) scale used in kinesthesiology and fitness research to 
measure intensity, I demonstrate how the technological structures of the 
fitness class privilege numbers over bodily sensation. While Orangethe-
ory’s feedback system may lead individuals to self- alienate, the RPE scale’s 
emphasis on small changes in bodily sensation suggests that quantification 
doesn’t universally produce such interpretations of the body. I use this idea 
to explore how quantification may be used to encourage embodied reflex-
ivity by turning to running and posture wearables, which are designed to 
track subtle movements and bodily adjustments. Through phenomeno-
logical descriptions of Moov, Sensoria smart socks, and UPRIGHT GO, I 
analyze how haptic and auditory feedback structures can attune individu-
als to their bodies. I argue that this technologically mediated attention to 
bodily movements can reveal the “feeling of health” I began to describe in 
the previous chapter. Building on positive phenomenological definitions of 
health, I suggest that attending to the phenomenology of digital health can 
reveal how technologies allow individuals to perhaps access the experience 
of health as a sense of “homelike being- in- the- world,” or the embodied 
sensation of the body being “in tune” with the world.

This mode of attunement to the relationship between the body and 
the surrounding world has been described through phenomenologies of 
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athletes’ experiences. Activities such as dance, running, and scuba diving 
all require careful attention to bodily sensations and the world. Through 
a focus on breathing, heartbeat, or movements, the body may appear and 
require subsequent adjustments or merely affirm its physical efforts.13 
Much of this research has remained focused on experienced and elite ath-
letes who have the bodily knowledge and skill to create micro- adjustments 
to muscles, precise movements, and breathing patterns. But for those with-
out years of training and coaching, careful attention to form may prove 
challenging. It’s unlikely that a novice runner has the bodily knowledge or 
proprioception to control and adjust the angle of their arm or the swing 
of their leg to cut through wind resistance or release tension in their back. 
Similarly, to a new participant without experience in gauging intensity dur-
ing exercise, HIIT’s focus on working at specific exertion levels aligned 
with heart rate zones can prove challenging or opaque. Digital health tech-
nologies use quantification to overcome these barriers of expertise and 
experience through visual, auditory, and haptic feedback. Phenomenologi-
cal descriptions of running and posture wearables show how these tech-
nologies may be capable of attuning individuals to their bodily sensations 
and their embodied movements through the world.

This isn’t to say that any of the technologies described in this chap-
ter increase athletic or physical ability. But phenomenological description 
can show how they may create encounters with the sensation of the lived 
body as it moves through the world. As I discussed in the previous chap-
ter, quantification and feedback may be used to draw attention to bodily 
sensation and can thus help us understand moments of heath as a present 
state of “balancing.” I build on this discussion of health by considering 
technologies that foreground the relationship between the body and the 
world. Through audio feedback, running wearables draw an individual’s 
attention to incredibly specific movements and patterns, such as landing 
pressure or the cadence of their steps as their body navigates changing 
environments throughout a run. Efforts to adjust their behaviors based 
on feedback require careful attention not only to their body but to their 
environment: the texture of the terrain, the temperature, and the humidity 
of the air as they modify their pace. This mode of attention resembles a 
phenomenological understanding of health that includes the sensorial rela-
tionship between bodies and environments, a feeling of “homelike being- 
in- the- world.” While this sense of the body and world continually recedes, 
Frederik Svenaeus argues that health may be accessible through a focused 
“attention upon the way you are in the world as taking place in meaningful 
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context.”14 This definition aims to move away from homeostatic defini-
tions of health to describe the “characteristics” of health as an experience 
and to develop a richer vocabulary to describe the dynamic sensations of 
this ephemeral attunement to the balancing of the body in the world. This 
chapter participates in this project, building a descriptive vocabulary for 
how technology may open up encounters with the sensation of health as a 
present, lived encounter between the body and environment.

“Make Your Body the Sexiest Outfit You’ll Ever Own”

—  Words of encouragement found on the walls of Orangetheory 
Fitness studios

Since 2014, high- intensity interval training (HIIT) has been ranked as 
one of the most popular fitness trends by the American College of Sports 
Medicine.15 Following the publication of numerous scientific studies on 
weight loss and health benefits, HIIT has exploded through apps, online 
guides and books, and fitness classes. Unlike other fitness crazes such as 
Pilates, yoga, or cycling, HIIT is not confined to a particular sport or type 
of exercise. Rather, HIIT is a method of working out geared toward push-
ing your heart rate into intensity- specific zones. These workouts typically 
oscillate between short periods of high- intensity work and recovery, aimed 
to repeatedly spike the heart rate and bring it back down throughout the 
training. HIIT workouts have been celebrated for their efficiency, with 
studies showing that ten to twenty minutes of interval training can produce 
all of the health benefits of a more traditional endurance workout, such as 
biking or running.16 While interval training has been practiced by athletes 
for nearly 100 years, scientific studies of oxygen absorption and muscle 
fatigue have helped regulate the exercise method, setting clear heart rate 
zones and ratios between work and rest.17 The latest research suggests that 
intervals should push heart rate to at least 80% of max capacity, or “near 
maximum capacity,” to receive the full benefits of the exercise.

While scientific studies emphasize the importance of specific heart 
rate zones, exercise guides and books have translated these interval ranges 
into descriptions of “intensity.” “Maximum effort” and “80% effort” are 
gauged through descriptive vocabulary or analogies designed to train the 
individual to indirectly perceive the heart rate percentage. For example, 
authors may use tests— an individual should not be able to sustain a con-
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versation while working— or hypothetical scenarios: “Your legs and lungs 
should be burning, and if someone offered to pay you $100,000 to go for 
10 more seconds, you wouldn’t do it.”18 Most instructions are based on 
the Rate of Perceived Exertion (RPE) scale, or a 1– 10 rating scale devel-
oped to gauge an individual’s perception of bodily fatigue during exercise. 
Developed by Swedish researcher Gunnar Borg in the 1960s, RPE is used 
across scientific and sociological studies of fitness and movement and has 
become the standard for measuring exercise experiences in adult popula-
tions.19 Borg’s 1– 10 scale aims to measure the range of physical, biological, 
and psychological stimuli that affect an individual’s sense of bodily fatigue 
and endurance. The subjective rating scale runs from 1, indicating no work 
or exertion, to 10, maximum exertion. Updated versions of the Borg scale 
couple the rating system with markers of duration— “feels like you can 
maintain for hours”— and various bodily cues, such as “short of breath” 
and “unable to talk.”20 Though the connection between Borg’s numerical 
scale and heart rate has never been firmly established, the rating system is 
meant to roughly correspond to heart rate capacity.21 For example, if one 
is working at an “8,” their heart rate should be approximately 80% of their 
maximum heart rate.

While the RPE scale ostensibly allows individuals to indirectly access 
their heart rate percentage through reflection on bodily sensations, reading 
and rating those sensations requires practice and the acquisition of bodily 
knowledge. Though it may be easy to perceive the difference between 
“light” and “moderate” intensity, or a 3 and 6 on the RPE scale, it becomes 
much more challenging to determine the threshold between a 7 and 8, 
or the necessary boundary to cross to maximize an HIIT interval. The 
RPE scale provides a quantitative means for measuring intensity, but it 
ultimately relies on the subjective interpretation of exertion by individu-
als. Only through repeated training combined with active reflection on 
bodily sensation does one begin to learn to discern the boundaries between 
numerical structures of the scale. And though over time an individual may 
begin to be able to quantify their intensity levels, these measurements and 
assessments of intensity are by no means universal or even consistent.

One solution to the problem of assessing intensity levels during exercise 
has been the integration of wearable monitors that allow individuals imme-
diate access to precise readings of their heart rate. Studies on intensity and 
heart rate monitoring have shown that individuals struggle to gauge heart 
rate based on perceived intensity, often over-  or undershooting their target 
goals. For example, in a study conducted in 2009, participants remarked 
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on how the integration of heart rate monitors into their exercise routines 
revealed that they were often working too hard, associating difficulty with 
a target heart rate zone. Indeed, several participants described how rely-
ing on the sensorial perception of “high intensity” led them to overexert 
themselves:

I didn’t think unless I was sweating, or unless I was working really, 
really hard at working out, then I wouldn’t reach my goals. But then 
I realized, what am I doing? And, with the heart rate monitor, it was 
just like, okay you’re killing yourself here. You’re not supposed to 
be in the 200s.

Before I had a heart rate monitor, I would train just as hard as I 
could. My heart would be working so fast that I would have to stop 
because I felt like I was about the pass out. So now with the heart 
rate monitor, I’m just like, okay, I have to stay within this interval.22

Both of these accounts demonstrate how sensorial cues such as sweat, pac-
ing, and muscle fatigue do not necessarily correspond to perceived exertion 
and heart rate interval. The integration of the wearable devices compen-
sated for the lack of bodily understanding, allowing participants to shift 
their intensity levels accordingly and reach target heart rate goals. While 
the 2009 study examined a relatively small population, the responses illus-
trate the popular conception that by offering real- time readings of vitals, 
connected heart rate monitors can help individuals “control” their exertion 
levels and target specific intensity intervals. Indeed, most smartwatches 
and wearable fitness trackers with screens have integrated in- the- moment 
heart rate features into the exercise programs and tracking features to sup-
port training such as HIIT.23

Orangetheory Fitness, a popular boutique exercise studio, has made 
heart rate monitoring during interval training the core of their exercise pro-
gram. The company opened its first studio in 2010 and has since expanded 
to over 1,100 studios across forty- nine states and twenty countries, and it is 
now valued at over $1 billion.24 The company claims to have more than a 
million members, with a target market of middle-  and upper- middle- class 
individuals; pricing packages range from $59 a month to upward of $159 
depending on the number of sessions and studio location.25 The exercise 
studio distinguishes itself through its connected fitness program, which has 
individuals wear heart rate monitors in the form of wristbands and chest 
straps. Visual feedback on screens located across the studio provides visual 
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feedback on their intensity and heart rate zones. Orangetheory’s “science- 
backed, technology- tracked” system is meant to ensure that individuals 
reach their target zones to “maximize” the benefits of HIIT.26 During the 
hour- long class, individuals move between treadmills, rowing machines, 
and weight exercises, striving to push their heart rates into the “orange 
zone,” or 84% to 91% of maximum heart rate. Rather than relying on a 
ten- point scale, Orangetheory breaks down intensity into five color- coded 
heart rate zones and instructs members to aim to work primarily in the 
green, orange, and red zones throughout the class. For every minute spent 
in the orange and red zones, members earn a “splat point,” with the goal of 
accumulating at least twelve by the end of the class to trigger the “excess 
post- oxygen consumption,” more commonly known as “afterburn,” which 
supposedly causes your body to continue burning calories for the next 
thirty- six hours.27

The numerical, color- coded system, coupled with heart rate moni-
toring, claims to solve the problem of ambiguity in HIIT and RPE scale 
assessment. Offering a heart rate percentage on- screen supposedly lets 
individuals “know” whether they are working at a 7 or 8, or in the green 
versus the orange zone. Promotional materials and articles on Orangethe-
ory stress how this system helps eliminate the “guesswork” of exercise to 
get “the ultimate health benefits.” By tracking “every calorie, every splat 
point gained, every heart beat counted, every second in every color zone,” 
individuals can supposedly better understand and control their progress. In 
other words, the data are essential to the claimed health benefits of the pro-
gram: “Can we predict the physiological benefits [of exercise]? You can’t if 
you don’t have the data.”28

Though my Apple Watch can provide similar real- time readings of 
heart rate, accessing this information is challenging because it requires me 
to lift my wrist and glance at the tiny numbers on the screen. For example, 
if I’m completing a set of jumping jacks and would like to check my heart 
rate, it would require me to lower my hand to my face, attempt to stabilize 
its position as I continue the movement, squint at the interface, and try to 
discern the zone in the list of real- time statistics counted on the screen. 
By contrast, Orangetheory’s studio of screens supposedly allows me to see 
fluctuations in my heart rate as I push through a 300- meter row or com-
plete a three- minute run. To cue individuals to work within specific heart 
rate zones, the class uses three pace levels, which roughly correspond to 
color- coded zones: “base pace” to target the green zone, “push” for the 
orange, and “all- out” for red.29 Like HIIT intensity prompts, these pac-



184 • sensing health

2RPP

ing zones remain relatively ambiguous and hard to decipher. However, 
coupled with the heart rate system, I can hypothetically begin to learn my 
unique speed for each pacing prompt. For example, using the visual feed-
back data on the screen during a run, I might set a “push pace” at 7.0 on 
the treadmill, only to find that my screen remains green. With a tap, I may 
increase my speed and watch to see whether the screen turns orange. This 
immediate feedback can be useful for making adjustments in the middle of 
short intervals: as I push my feet back during a row, I can look up and see 
if I need to use a bit more force on the next pull, or I might settle into a 
steady pace only to discover that my heart rate has dropped back down to 
the green zone, prompting me to push harder and drive my heart rate up.

Navigating an Orangetheory class requires constant adjustment to 
bodily movements, machines, and intensity, and the heart rate monitors 
become an essential way to ground changes in movement and pacing.30 As 
a newcomer to HIIT, I lack the reflexive awareness of my body to be able to 
assess or measure my physical exertion. For example, as I struggle to lift my 
feet against the backward pull of the treadmill belt, my shoulders hunched 
and arms swinging in time with my short rapid steps, I can hardly catch my 
breath. How could I possibly take a moment to consider where my physical 
and mental state falls along a ten- point scale, or use that number to assess 
whether I’m reaching my target heart rate? In those moments, all I can 
think about is surviving the interval: can I manage the next deep breath, or 
keep my body upright as I wipe the sweat from my forehead? While all of 
these physical sensations could be used to rate my level of intensity, they 
do not necessarily map onto a discernable, quantifiable breakdown of my 
heart rate zones, particularly when I’m caught up in the action of running. 
However, in an Orangetheory class, I can look up at my screen and watch 
my number increase as my heart beats faster, feeling the satisfaction of see-
ing the screen transform from orange to red, indicating that I’ve reached 
my “9.”

While this may indeed ensure that I reach specific target heart rate 
zones in pursuit of the “ultimate health benefits” of HIIT, the numeri-
cal and color- coded visualizations provided by the screens are often at 
odds with my embodied experience of exercise during the class. Embodi-
ment in exercise, particularly in group fitness classes, is often shaped by 
the intersection of social, physical, and emotional conditions that involve 
both inward reflections on the self and exterior pressures from coaches and 
fellow participants.31 In other words, the perception of exercise intensity 
cannot be reduced to a single vital sign, but instead incorporates a range 
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of physical, environmental, and social factors. The visual feedback on the 
screens may provide clear targets for pace and “exertion,” but it can hardly 
account for the range of physical sensations I experience as I push through 
a sprint, or the exterior social pressures I may feel from my neighbor in 
the class. Though I may be working “hard” according to my heart rate 
percentage, this vital is only one of several markers of stress and exertion 
during exercise. Moreover, Orangetheory’s classes are so rapidly paced and 
there is so much emphasis on gaining points and visual feedback that I 
often find myself forgetting form, straining against the pull of the tread-
mill as I tap up a level in pursuit of seeing that visual on- screen shift from 
orange to red. The brief interval periods combined with the emphasis on 
screens often undermine any reflection on proper running or rowing form, 
increasing the risk of strain or injury. While coaches periodically offer 
reminders about form or provide personal corrections during an interval, 
there is more often a focus on simply surviving: what will it take to reach 
the orange zone, and can I keep it up until the coach calls time?

Orangetheory concedes that the heart rate displays are often a source of 
distraction from the difficulty of the HIIT workout: “it keeps you informed 
but also maybe a little bit distracted.”32 I undoubtedly rely on these screens 
to keep my attention as I push through a workout. Much like music dur-
ing exercise, the numbers on the screen can help me move past my body’s 
natural inclination to slow down or stop. But the display consequently also 
often provides a distraction from the bodily adjustments and sensations 
that would help me gain the phenomenological awareness of my body that 
comes with prolonged athletic training and reflection on my physical exer-
tion using the RPE scale. After focusing on the screen and numbers for 
a long period, I often noticed that I was slouching with my back curved 
and shoulders tense during a long row, or landing at an odd angle on my 
foot during a treadmill sprint. Even as I became more familiar with the 
class structure and pacing, the satisfaction of the quantified feedback was 
often at odds with small reflexive moments. For example, I found myself 
over- striding during “all- out” runs on the treadmill, well aware that I was 
throwing my foot forward with too much force, straining my knee, or land-
ing too hard on my heel. Rather than using these embodied sensations to 
make adjustments to avoid injury, or to dwell in the rhythm and form of 
the movements, I found it hard to ignore the visual feedback on the screen 
and the desire to accumulate points.

Exercise programs and wearable fitness technologies often focus on 
competition with the self. Increasing distance or duration or reducing 
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pace is framed as a battle to improve one’s strength, speed, endurance, or 
ability. At Orangetheory, the relationship between competition and self- 
improvement is inextricably linked to data. Founder Ellen Latham argues 
that quantification is essential to improving health, and promotes the pro-
gram’s emphasis on datafication through slogans such as “guessing does not 
lead to greatness,” or “what you cannot measure, you cannot improve.”33 
Latham is referencing that many quantified fitness programs and wearable 
devices are invested in improving statistics over time as a marker of health 
and well- being. The focus on personalized heart monitors and a corre-
sponding app where individuals can examine their progress (similar to the 
“Trends” feature in the Apple Fitness app) suggests that the focus on data 
analysis can be tailored to specific needs and goals. Indeed, the coaches 
and creators of Orangetheory stress that “fitness is not a one size fits all,” 
claiming that their program is highly adaptable to levels of experience and 
health.34 However, the structure of the class and the focus on heart rate 
zones do indeed constitute a “size,” suggesting that the pursuit of quantifi-
able exertion levels can be prioritized over individual bodily sensations and 
the exercise form that keeps the body injury- free.

Because the company stresses data over the body, Orangetheory and 
other technological systems designed to work toward standardized heart 
rate zones tend to erase daily shifts in the subjective experience of exertion. 
My heart rate monitor cannot account for my tight hamstring muscle, the 
soreness from yesterday’s run, or the tiredness I may feel from a restless 
night of sleep.35 Rather, it holds me accountable for established numerical 
zones and an overall point- based goal. I can undoubtedly ignore the class 
parameters and adjust my exertion levels and focus on maintaining form, 
but the structures of the class make it incredibly challenging to ignore the 
numbers. Moreover, the ubiquity of screens surrounding me as I exercise 
makes the numbers almost impossible to ignore. It is easy to fall back on 
the quantified sources of distraction and visual feedback to help you push 
past the fatigue or ignore the twinge in your leg. In other words, Oran-
getheory’s use of visual feedback and monitoring can encourage individuals 
to prioritize data over their embodied experience of exercise.

Orangetheory’s connected heart rate program thus undermines the 
RPE measurement system, which is traditionally defined as the “subjective 
intensity of effort, strain, and/or fatigue that is felt during exercise.”36 As 
such, RPE can never technically provide the “objective” measurements 
or “scientific value” that Latham and Orangetheory promise. The data 
collected from the RPE scale will always retain a degree of subjectivity. 
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However, because of the emphasis on subjectivity, RPE is an example 
of a measurement system that favors individual experience over univer-
salized statistics and numerical standards. While “intensity” is meant to 
be an indirect measure of physiological processes— such as heart rate— 
measurement of that intensity is located in the subjective interpretation of 
the embodied experience.

The emphasis on bodily attunement can be found in guides to HIIT 
workouts that attempt to describe the feeling of “maximum intensity” 
without relying on heart rate zones. Authors often point to the feel-
ing of breath, sweat, or heat as an indicator of intensity: “You should be 
extremely breathless, your muscles should be burning, and you know men-
tally you can’t push any harder.”37 A “9” or “10” or “maximum energy” thus 
becomes understood by carefully reading bodily sensations. Rating inten-
sity is a process of careful and sustained attention to the body, an incredibly 
keen awareness of the small changes or shifts in temperature, breathing 
patterns, or muscle strain in a very short period of time. Gauging a HIIT 
interval using the RPE scale or the RPE method requires me to know 
the difference between a heavy labored breath and short bursts of air that 
burn the back of my throat— an indicator that I’m probably working too 
hard. I have to be able to find a careful balance between the fight against 
the weight of my legs or the burn of my muscles and the force of my foot 
during a sprint. While I may not actively think about each and every one 
of these elements throughout the interval, I am nonetheless forced to con-
front the range of bodily reactions and sensations in pursuit of a “9” or 
“10.” Moreover, my sense of what a 9 or 10 feels like varies from day to day, 
affected by a range of behavioral and social conditions that influence my 
perception of exertion. With a focus on subjective reflection, the RPE scale 
can account for these shifting conditions.

Quantification is often cited as a source of self- alienation, as individuals 
attempt to fit their bodies and behaviors into numerical systems. However, 
RPE offers a counterexample of how a numerical system of self- evaluation 
can indeed draw attention to bodily sensations. In this respect, RPE resem-
bles many of the epistemological and methodological concerns of the pain 
scale in medicine. As with “intensity,” the pain scale aims to provide a quan-
tified interpretation of a subjective body experience that cannot necessarily 
be reduced to a single, measurable physiological process: intensity cannot 
be reduced to heart rate, and likewise, pain cannot be reduced to a single 
vital sign or metric data point. Physicians, researchers, and philosophers 
have all grappled with how to communicate the deeply subjective experi-
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ence of pain, particularly for diagnostic purposes.38 Since the 1990s, the 
ten- point pain scale has become a standard measurement taken by most 
nurses and physicians along with traditional vitals, such as heart rate and 
blood pressure.39 As with the RPE scale, patients are asked to reflect on 
their experience and rate their level of pain using a handful of linguistic 
cues. Evaluating pain requires careful attention to shifts in the quality and 
strength of sensations, and often asks individuals to localize the pain and 
track its frequency, rhythms, and changes. In other words, quantifying pain, 
much like quantifying intensity, encourages reflection on the lived experi-
ence of the body.

RPE and the pain scale may offer examples of how the act of self- 
quantification can allow individuals to become hyper- attuned to their bod-
ies. However, the pain scale in the context of medicine creates a fundamen-
tally different relationship between self and body. For Leder, pain is the 
most concrete example of how the body appears to our consciousness but 
often results in a negative interpretation of the body.40 Rating pain does 
draw focused attention to the body, but when that number and the body 
are interpreted through the framework of biomedicine and the lens of ill-
ness, quantifying pain can lead to self- alienation.41 For example, rating the 
pain one experiences in the abdomen may cause the body to appear, but 
interpreted as an illness it can cause an individual to see their body as the 
“enemy,” an object at odds with the self. The RPE scale and reflections on 
intensity, by contrast, demonstrate a moment when the body appears not 
as an obstruction or “alien presence,” but rather as a collection of bodily 
affects and sensations.42 This encounter is facilitated by quantification, not 
suppressed by it, and indeed suggests that measurement systems can be 
essential catalysts for reminding us that I don’t merely “have” a body, I 
“am” a body.43

Feedback on Form

Comparing Orangetheory and the RPE scale to one another, it is easy 
to assume that technology (not quantification) is responsible for self- 
alienation. The integration of wearable heart rate monitors and visual 
feedback effectively undermines the reflexive possibilities of HIIT and 
the RPE scale. Or, to put it another way, the exteriorization of heart rate 
through the wearable device and screens encourages a form of objectifica-
tion that can lead to bodily alienation. In this sense, Orangetheory’s use of 
wearables reinforces critiques of fitness that claim exercise frames the body 
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as an aesthetic object through an emphasis on improvements to outward 
appearances and the exterior of the body.44

This ideology of fitness is reinforced in the marketing materials for just 
about any digital health technology that employs the language of exercise 
or “training.” For example, the UPRIGHT GO posture wearable empha-
sizes the relationship between awareness, improvement, and appearance. 
Their website advertises that proper posture can make you appear taller, 
more confident, and slimmer: “upright posture pulls [your stomach] in, giv-
ing you the appearance of being inches taller and up to 10 pounds lighter! 
Who wouldn’t want an instant tummy tuck?”45 Drawing on the language 
of fitness, UPRIGHT GO describes how posture training and its benefits 
can affect one’s outward appearance and by extension how one is perceived 
by others. The emphasis on looks and confidence in the marketing mate-
rials illustrates how training rhetoric often reinforces the objectification 
and optimization of the body through a focus on “health” results. In his 
analysis of the Lumo posture wearable, Brad Millington claims the device 
operates through “Silicon Valley Syndrome,” where neoliberal values such 
as choice and optimization promote a highly individualized portrait of the 
“health benefits” of good posture.46 But this focus on the “payoff” of exer-
cise across all of these technologies overlooks the reflexive possibilities of 
these experiences.47 By focusing exclusively on marketing campaigns and 
the proclaimed benefits and motivations for using technology, Millington 
argues that the sensations and experiences that are essential to understand-
ing the body during exercises and interactions with these devices are sup-
posedly lost.48

In this section, I turn toward the experience of posture and running 
wearables to examine how forms of technological quantification and 
feedback may indeed be used to encourage a hyper- attuned relationship 
to bodily sensations. Drawing on phenomenologies of sport, which have 
shown how exercise can encourage embodied reflexivity, I demonstrate 
how in- the- moment haptic and audio feedback can potentially attune indi-
viduals to their bodies and the sense of their bodies moving through the 
world. Like the RPE scale, these devices are used to draw attention to 
subtle shifts and adjustments in the body in pursuit of a better form and 
overall “health.” Descriptions of these devices illustrate how quantification 
and technology do not necessarily determine self- alienation, but instead 
create a range of configurations of the body, self, and world that can bring 
sensation and embodiment to the fore.

The UPRIGHT GO posture wearable marketing campaign fore-
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grounds the aesthetic benefits of good posture, but places equal emphasis 
on health and wellness.49 The company links posture to spinal alignment, 
breathing, and stress relief:

[G]ood posture isn’t just about appearance and bodily health; it also 
contributes to overall wellbeing. When you walk with your spine 
straight and your shoulders back yet relaxed, you frequently look 
and feel more confident and poised. This has been shown to be 
linked with less stress, a more positive outlook, more energy, and 
more productivity at work and outside of the office.50

These “benefits” are the product of increased posture awareness that “helps 
balance your body alignment.”51 Through haptic feedback, the device aims 
to draw attention to the position of the body and trains individuals to 
stand and sit upright. Thus, for UPRIGHT GO, “health and wellness” are 
aligned with sensing the state of the body and the capacity to make small 
adjustments to the back and shoulders.

Like monitoring intensity and exertion zones, modifying posture 
requires a keen awareness of the back and shoulder muscles— a sense of 
how contracting certain parts can release tension or create support for the 
upper body. UPRIGHT GO uses a gyroscope to read body position and 
haptic feedback to supposedly help individuals learn to control their mus-
cles. The small device is affixed to an individual’s back, just between the 
shoulder blades, and monitors the angle of the body. When an individual 
moves outside of a small vertical range of motion, it vibrates to encourage 
them to adjust their back and shoulders accordingly. The pulsing vibra-
tions emitted from the device bring awareness to the angle of the body 
and the back and shoulder muscles. The monitoring system begins with 
the “calibration” of the wearable, which is required with every use. After I 
affix the wearable to my back and open the app, I’m prompted to “set pos-
ture” with the click of a button, which triggers a series of short vibrations 
to signal that the device is adjusting its tracking features to the current 
upright position of my body.52 The pulsing vibrations radiate between my 
shoulder blades, cueing me to lift my chest, relax my shoulders, and find a 
comfortable, straight position. Through trial and error, I’ve discovered that 
without properly settling into a comfortable upright position, the device 
will encourage me to sit and stand in positions that cause stress and tension 
in my shoulders and collarbone. For example, if I begin in a rigid posture, 
with my lower back caved slightly inward and my shoulders taut, I will 
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have to endure a training session that continually encourages me to push 
my body back into this stiff and uncomfortable position. This initial phase 
establishes the baseline for “good” posture on which the remaining time 
spent wearing the device will be measured. Over time, I’ve had to learn 
how to set this initial position, to immediately settle my body into the back 
of my chair, and to angle my neck and shoulders so I can maintain the posi-
tion for several hours as I read and write.

The calibration feature distinguishes UPRIGHT GO from other 
health and fitness wearables because it does not hold the body to universal 
quantified standards, but instead uses the individual’s body as a baseline.53 
However, this is not to say that UPRIGHT GO can accommodate every 
body, nor is it endlessly customizable.54 The narrow window for movement 
often makes it a nuisance to wear while moving or performing tasks. If I get 
up to grab a glass of water or prepare my lunch while wearing the device, 
I’m frequently met by irritating vibrations that pull my attention from my 
task to the technology. UPRIGHT GO cannot make adjustments for basic 
tasks that may require you to bend down or lean slightly: it reads every 
major displacement as a violation of “good posture.”

Consequently, many times I’ve found myself frustrated with the device, 
tensing my shoulders as it vibrates when I lean forward to look closely at 
the screen or anxiously shift in my chair after sitting in front of my com-
puter for several hours. If I am fatigued, antsy, or anxious, adhering to the 
structures of the device can feel too restrictive and exacerbate my stress 
rather than relieve it. However, this feeling is often related to the way 
it distracts me from the tasks at hand. UPRIGHT GO is marketed as a 
device to improve productivity by helping “you breathe deeper and more 
easily, increasing the flow of oxygen to your brain, and enabling you to 
stay sharp and focused.”55 But phenomenological description of my expe-
riences with UPRIGHT GO shows how that focus is often on the body, 
or in some cases on the device itself. Hypothetically, over time, holding 
the body and carefully moving with the device will become unconscious 
as individuals learn how to sit or stand upright. But in the actual process 
of developing this muscle memory, the body itself often emerges as a 
repeated center of focus.

A sense of bodily “awareness” through UPRIGHT GO ultimately lies 
less in the sense that I have good posture— the resulting action— and more 
in the groups of muscles that require contraction or relaxation. Learning 
and maintaining the baseline position requires specific attention to highly 
specific and deliberate movements. The pulsing vibrations are a reminder 
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to carefully lift my spine and lower back muscles while I relax my shoulder 
blades and arms: a vertical pulling motion followed by a gentle settling and 
sagging of my limbs. With each action, my attention scans my back from 
neck to tailbone, making minor adjustments in preparation for the session.

Some scholars of sport have argued that this kind of sustained attention 
or awareness can actually undermine one’s ability to complete an action.56 
In other words, bodily awareness does not necessarily lead to improve-
ment, or by extension better physical health. With UPRIGHT GO, think-
ing this hard about my posture may cause me to move my body awkwardly 
as the act of finding “good” posture comes to be broken down into discrete 
parts that have to fit together. Particularly in the context of sport or exer-
cise, concentrating too hard on the body or form can interfere with the 
development of skilled movements, following the clichéd advice, “don’t 
think, just do.” At the same time, acquiring any new physical skill often 
requires sustained attention to the body and action. For example, learning 
to swim requires paying careful attention to the angle of my body to float, 
or the shape of my hand as it displaces water and propels me forward. But 
this does not mean I am consciously breaking down each action and willing 
my body to act accordingly.57 To clarify the role of bodily awareness and 
reflection in sport, sociologists and cognitive scientists have distinguished 
between cognitive awareness and sensory and kinesthetic forms of aware-
ness.58 While cognitive awareness tends to focus on what one is doing, sen-
sory awareness is focused on the feeling or sensations of the action: while 
concentrating on the feeling of my buoyant body in the water, I am still 
thinking about how to balance my weight and position my limbs to stay 
afloat. This form of sensory awareness does not necessarily provide the 
same cognitive disruption to completing an action or learning a new skill.

Though UPRIGHT GO claims to train individuals to develop their 
posture skills by “[discovering] what good posture feels like,”59 the sensory 
feedback is limited to and depends on the initial calibration stage. As such, 
the body is held to a (recent) historical, quantified standard. While that 
standard can be reset for each session, the feedback does necessarily not 
help develop a sensory awareness of small shifts in the body as it sits or 
stands over time. In her exploration of movement, philosopher Erin Man-
ning reminds us that posture is “not a position, not something to aim or to 
attain”60; it is a process of continuous micromovements (much like trying 
to stand still) requiring constant adjustments to maintain a settled, upright 
position. While the device is precisely designed to acknowledge the work 
of maintaining “good” posture, UPRIGHT GO cannot account for the 
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way my back muscles tire or sag or the rising tension in my neck that grows 
as I write and sit at my desk for a prolonged period of time. Instead, I’m 
encouraged to continually make adjustments to fit that initial ideal.

By contrast, running wearables do not use such rigid feedback struc-
tures. These devices, such as the Moov fitness trainer and the Sensoria 
smart sock, use quantification and audio feedback to offer information on 
the present state of the body in movement, tracking imperceptible actions 
and physiological processes such as cadence, foot landing, and range of 
motion, with the goal of improving form and efficiency and avoiding injury. 
While other wearables such as Fitbit and Apple Watch provide information 
on such factors as cadence and pace, this information remains largely inac-
cessible during the run, or is only provided in the data overview available 
after completing the exercise.61 Running wearables are focused on using 
quantification to prompt individuals to pay attention to specific parts of 
running form and to make subtle adjustments to the body while in motion.

The audio feedback is designed to reduce the impact of running on the 
body by encouraging individuals to focus on form, a particularly challeng-
ing task for novice runners. Proper form includes the entire body, from 
the angle and swing of the arms to the tilt of the torso and the pressure of 
the foot as it lands. For new runners, it can feel like all of one’s effort and 
attention are focused on simply continuing to move: to make it one more 
block, to go for just five more minutes. Indeed, most apps and programs 
for new runners often focus exclusively on increasing time or distance, not 
on the necessary techniques to run safely and efficiently.62 While they may 
provide cues for how to pace these runs, there’s often little to no emphasis 
on elements of form, such as arm swing or foot landing. Classes and guides 
to proper running form often demonstrate ideal body movements, pro-
vide tips on how to make adjustments during a run, or allow individuals to 
practice their form in front of experts who offer suggestions. For example, 
the running class I attended broke proper form down into its component 
parts and individuals practiced each element, followed by a final attempt to 
assemble all of the parts. The final attempt was recorded, and the instruc-
tors offered feedback on how to improve. Though this class gave me essen-
tial information on where my foot should land and the angle to tilt my 
body, it’s ultimately very challenging to incorporate this information into 
my runs. Much like the battle against the treadmill in Orangetheory, as an 
inexperienced runner I’m primarily focused on finishing, and this drive 
is worsened when I’m tired or struggling, which leads me to ignore the 
precise sensations and movements associated with proper running form.
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Moov and Sensoria monitor the patterns of motion associated with 
running form and use audio feedback to cue individuals to specific parts 
of the body, training them to “feel” proper technique and reminding them 
that running often involves continued reflexive attention to bodily sensa-
tions. Inexperienced runners are often overwhelmed by fatigue, which can 
draw attention away from more acute sensations such as the pressure and 
placement of the foot. Likewise, for more experienced runners, settling 
into a pattern of motion can cause the mind to drift away from the body, 
as unconscious habit takes over.63 By contrast, phenomenologies of elite 
and professional runners have shown that they continually reflect on their 
bodies and the surrounding environment and make adjustments accord-
ingly. Falling into the rhythm of running is unconscious, but still requires 
“a coordination of body parts as the demands of terrain are negotiated via 
precise bodily adjustments necessary for the chosen footfall and cadence.”64 
The body functions as an essential source of feedback throughout the run, 
from the quality and sound of the breath to the pull and strain of ligaments 
and muscles— “[t]hese sensations provide the individual with information 
about the choices she/he is making about position, balance and pace.”65

Much like Orangetheory’s heart rate monitors, running wearables aim 
to provide a shortcut to bodily awareness through quantification and audio 
feedback. The metrics and cues delivered throughout the run are designed 
to encourage individuals to notice the sensations that typically remain in 
the background, and to provide instructions on how to make adjustments 
accordingly. For example, the Moov wearable is a silicone band that tracks 
precise movements and provides coaching for various exercises, including 
running, HIIT, and swimming. Strapped to my ankle, it provides real- time 
feedback on my current cadence and foot landing during a run. Every few 
minutes, the monotone, computerized voice overtakes the music stream-
ing through my headphones: “your cadence is 183 steps, your foot landing 
is high. Try to land on the ball of your foot.”66 My attention shifts to the 
angle of my foot’s trajectory. I rotate my knee slightly with the next step, 
shortening my stride as I aim to land on the front of my foot. “Try to take 
short, soft steps,” rings the voice. I respond by trying to land and swiftly 
recoil my foot, to reduce the pressure.67 As I move through these actions, 
I try to gauge what these sensations feel like— where the ground seems to 
contact my foot, the swing of my legs and arms— all cues that I can use to 
settle into the remainder of the run.

These cues are not transparent ways to automatically fix my running 
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form. Rather, they present moments when I’m prompted to attend to sub-
tle sensations and use them to adjust my body and movements. When I 
hear “160 steps per minute, increase your cadence to 180,” I don’t auto-
matically adjust the frequency of my steps. Instead, the audio cue draws 
my attention to the rhythm and sound of my feet as they hit the ground, 
the feeling of the quick up- and- down of my stride.68 Only over time have I 
learned how to use this audio cue to modulate my steps, and even now, this 
process is by no means automatic or easy. The repeated feedback continu-
ally prompts me to attend to the sensations of running and has helped me 
learn to feel the difference between short, quick steps and a longer stride. 
Cues to decrease foot landing shift my attention to my knees and ankles, 
where I begin to sense the effects of my forceful impact. Attempting to 
decrease this pressure requires careful attention to my legs as they pull 
upward. My mind shifts to the sensation of my quadriceps and hip joints, 
which strain as I try to tilt my torso slightly forward and angle to push my 
foot backward with each step to reduce impact.

Running wearables are most often marketed as tools to reduce or pre-
vent injury and improve efficiency, and consequently they place a great deal 
of emphasis on foot landing. I often don’t feel the impact of running on my 
body until after the fact, because it’s incredibly difficult to sense how the 
pace or pressure of my foot during a run will cause discomfort or pain later 
on. The audio feedback on the position and pressure of my foot hitting 
the ground aims to prevent the future strain on the muscles and joints that 
often comes with poor form. The Sensoria smart sock is wired with sensors 
on the base of the foot that monitor the position and pressure of each step 
and provide audio cues when I’m “heel striking,” or landing on the heel of 
my foot.69 Unfortunately, as someone with small feet, the sensors of the 
device often fail to match up with my foot. As I move through a run, the 
sock slips forward or backward, misaligning the sensors with the bottom of 
my foot, and thus causes the device to misread my movements. This results 
in the endless repetition of audio feedback, despite my conscious adjust-
ments to foot landing. Even as I step forward, landing on the ball of my 
foot, the voice will state, “You are heel striking.”70 In the case of Sensoria, 
matching my movements to the sensor readings would probably result in 
injury and improper form.

Like Orangetheory and UPRIGHT GO, the external pressure of the 
Sensoria sock encourages me to conform to the standards of the device, 
which can be incredibly frustrating when I know this feedback is based on 
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incorrect readings of my form. However, unlike those moments in class 
where numbers prove more powerful than my bodily sensations, my aware-
ness of the device’s limitations and the feeling of the misplaced sensors on 
the bottom of my foot can actually help me avoid mindlessly conforming 
my body to the structures of the device. Instead, I use the audio cue to 
simply reflect on the position of my foot as it hits the ground. The message 
causes my focus to shift to the feeling of my shoe as it makes contact with 
the ground and the way my foot contracts with each step. I try to sense 
how the base of my shoe bends and becomes flush with the ground and 
peels back up with each step, aiming to make initial contact with the front 
section of my foot.

Hypothetically, over time, running no longer requires this kind of 
hyper- focused attention to precise movements, and the Sensoria cues can 
simply become reminders for when I find myself fatigued and settling 
into sloppy form. That is, the feeling of my foot making contact with the 
ground will become “incorporated” into my embodied knowledge, fad-
ing into the background as it becomes habitual, rather than a consciously 
willed action.71 Or, in the words of Leder, once the feeling of my foot 
landing becomes a habit, my body comes to be taken for granted, and 
my sense of the action transforms from “I can” to “I do.”72 But phenom-
enological studies of running offer accounts that push back on this over-
arching description of habit to demonstrate how parts of the body still 
emerge throughout a run. Elite runners are continually sensing elements 
of their body and surrounding environment and using this information 
to make microadjustments. The importance of these sensorial feedback 
structures is most acutely felt in injury, which often reveals the extent to 
which individuals rely on their bodily feedback while running. Relearn-
ing or “re- incorporating” a skill requires renewed attention to sensations 
that individuals take for granted, bringing the body and its patterns of 
movement back to the foreground.73 Phenomenological description of 
running wearables demonstrates how this sense of the body can simi-
larly be encouraged via quantification and audio feedback. Reflecting on 
how these devices draw attention to patterns of movement and track the 
form of the body illustrates how these devices may help bring embodied 
sensations to the foreground. While the pain or struggle of a running 
injury can encourage the body to dys- appear, as the individual faces the 
limitations of their body movements, running wearables highlight small- 
scale sensations and adjustments that allow the body to emerge not as an 
obstruction, but as a site of information.
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Health as “Homelike Being- in- the- World”

Like Orangetheory’s screens, fitness technologies often function as a 
source of distraction for individuals as they push through a hard workout. 
A push notification from a wearable can help draw attention away from the 
remaining miles in a run or from the increasing heaviness of one’s muscles 
as one climbs a hill. Indeed, the repetitive audio feedback from Sensoria 
and Moov helped break up any sustained focus on my fatigue that might 
otherwise tempt me to slow down or stop. However, rather than draw-
ing my attention to externalized data as a source of distraction, diversion 
is located in the careful adjustments to my body, such as the angle of my 
arms as they swing at my sides and the repetitive feel for the contact of my 
foot with the ground. In other words, rather than distracting me from my 
body’s fatigue or strain, the audio feedback helps me adjust my focus to the 
sense of my body as it moves through the world.

Such an account of distraction during a run acknowledges the way 
attention and experience shift throughout the activity. However, discourses 
on running and running form often emphasize a sustained, continuous 
rhythm. Running form is essential precisely because the body is meant to 
fall into a steady pattern of movement for the duration of the run, and 
as a result, running often appears to simply be a repetitive, unconscious 
motion.74 While running involves a standardized, cyclical action, that does 
not mean that movements or the body remain uniform or constant in the 
rhythmic action of running. The body can emerge through fatigue, pain, or 
other sensorial cues and require small shifts. But, importantly, these adjust-
ments to form are not confined to the body, but instead are most often 
related to the surrounding environment. Runners may need to attend to a 
shift in foot pressure during a descent, to the length of stride for an uphill 
climb, or even to small- scale changes to the underlying terrain and tra-
jectory of the route. Phenomenologies of sport have argued that athletes 
have a “heightened awareness of the body as it moves”; every action is 
“highly specific and [a] much practiced one, combining pressure between 
the sporting body, terrain and equipment.”75 In other words, elite train-
ing involves developing an active, reflexive relationship with the body as it 
interacts with the surrounding environment. While this form of embodi-
ment has primarily been discussed in studies of athletes, phenomenologi-
cal descriptions of running wearables demonstrate how these devices can 
likewise encourage a highly attuned relationship to the body as it moves 
through space and adjusts to shifts in the world around it.
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Running, walking, and standing all require unconscious adjustments to 
the surrounding environment. While the mind may consciously focus on 
the total action— the complete act of taking a step forward— this action is 
composed of countless micro- adjustments and actions related to the spe-
cific qualities of the ground or surrounding space that one has incorporated 
into one’s embodied knowledge through past experiences: “for most of us, 
taking a step is not an issue. We know the ground is there,” we trust our 
capacity to gauge space.76 But this doesn’t mean the action is entirely auto-
matic or unconscious: “movement always begins with a certain degree of 
open improvisation mixed with a certain degree of habit.”77 That is, mov-
ing through an environment is always relational, a combination of auto-
matic actions and an active negotiation of the surrounding environment.

This hybrid of habit and improvisation is revealed in sociological stud-
ies of distance running, which stress the highly spatial nature of the action. 
John Hockey, for example, describes how running involves a “combination 
of corporeal and cognitive [work that] interacts with a particular physical 
environment to create a particular form of ‘emplacement,’” or the sensuous 
reaction of the body to place.78 Hockey’s subsequent phenomenological 
studies have described how the sport continually requires corporeal aware-
ness of terrain and a keen sense of how one’s body relates to the texture and 
density of the ground.79 While runners may not have to think about every 
step or movement, they must remain focused on the sensations of their 
feet within the shoes, the pressure of their step, and slight changes to the 
conditions underfoot.

The feedback on cadence, foot- landing position, and pressure provided 
by running wearables draws attention to the point of contact between the 
body and terrain. As I shift focus to the repetitive feeling of my steps as I 
aim to increase my cadence, this causes me to consider the quality of the 
ground beneath my feet, to feel for an even texture, and to look ahead 
slightly to see if my adjusted rhythm will work for the upcoming section of 
the route. Or when the Sensoria device reminds me that I’m “heel striking,” 
I aim my leg beneath my body and feel for the pressure of the sidewalk on 
the front of my foot. In these moments, I reflect not only on the sensations 
in my feet and legs but also on the properties of the underlying ground. I 
can feel the different stress points on my ankles as I move from the con-
crete of the sidewalk to the dirt shoulder, or sense the pull in my calves 
and the angle of my body as I push up an incline. In drawing attention to 
these elements, running wearables attune me to the surrounding environ-
ment and remind me that running is a fundamentally reflexive, embodied 
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experience.80 In their phenomenological study of running, Hockey and 
Jacquelyn Allen- Collinson draw on geographer Paul Rodaway to describe 
the haptics of running not merely as touch, but as a “combination of tactile 
and locomotive properties [that] provide information about the character 
of objects, surface, and whole environments as well as our own bodies.”81 
In other words, a runner’s “touch” provides sensorial information not only 
about the body but the world around them.

Though a running wearable may attune me to the reflexive experience 
of running, I don’t yet know how to use this “touch” to precisely adjust the 
force of my foot as I move between hard and soft surfaces, nor do I have a 
sense of how an off- kilter stone may affect the angle of my foot as it makes 
contact with the ground. I may unconsciously adapt to upcoming changes 
in my path as I tilt my body slightly in anticipation of an upcoming bend in 
the trail, or slow my pace as I see a hill rise ahead, but I have not yet gained 
the phenomenological awareness of the more subtle shifts between my 
body and environment. Moreover, regardless of whether I settle into the 
proper form or consider the sensuous relationship between my foot and 
the ground, my attention always returns to the stronger feeling of physical 
fatigue, or an object that catches my eye, or the music streaming through 
my headphones. But the audible interruptions of a running wearable do 
provide a small reminder to sense the relationship between my feet, pat-
terns of movement, and the underlying terrain. Quantification and feed-
back, in these instances, continually pull my attention back to the sensation 
of my body as it moves through the world.

This is not to say that Moov or Sensoria have made me a faster or 
stronger runner. While the marketing of these devices stresses improved 
speed and “maximized” performance, they have not helped me reduce my 
mile time or increase the distance of my runs.82 But by drawing increased 
attention to the precise movements of running, they have helped me avoid 
the small injuries and pain that I often experienced when running without 
the aid of a device. However, the real “benefit,” I would argue, lies in the 
moments when I feel a sense of cooperation between my body and the 
world underfoot. Over time, the short, technology- supported interludes 
of focused attention have helped me recognize a “soft step,” the feeling of 
my foot as it quickly makes contact with the ground, lightly springs up, and 
pushes backward to propel me forward. The feeling of “good form” has 
largely emerged from the almost buoyant sensation of displacement of my 
feet as they lift off and gently “pat” the ground to create a subtle, audible 
beat that underlines the music streaming through my headphones. This 
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“buoyancy” is accompanied by a striking sense of ease and control over 
my body as it moves through space, a feeling of coordination with my sur-
rounding environment.

This description of buoyancy or “balance” helps build on the definition 
of health introduced in the previous chapter. There, I described how the 
Apple Watch Mindfulness app disrupts my day- to- day activities and directs 
my attention to the present state of my body: it reminds me to consider 
myself as a body in the world. The audio feedback and quantification fea-
tures of running wearables provide an extension of this encounter to notice 
not only my body but also the embodied feeling of moving through the 
world. In his phenomenological redefinition of health, Frederik Svenaeus 
emphasizes the importance of considering the environment. For phenom-
enologists, individuals are not separate from the world, but instead are fun-
damentally shaped and affected by the surrounding environment, and this 
extends to the experience of illness and health.83 By drawing on Heideg-
gerian phenomenology, he describes health as a state of balance between 
the individual and world through the metaphor of riding a bicycle: “In the 
same way as you do not think of your homelike being- in- the- world when 
you are healthy, you do not think of your physical balance when you are 
riding a bicycle.”84 While biking, one does not consciously think about how 
to keep upright— the ongoing process of balancing remains in the back-
ground. Nonetheless, it creates the conditions and feel of the capacity to 
propel oneself forward through the world. As with health, it is only when 
one falls off the bike that one realizes the careful balancing of the body, 
machine, and world.

The bicycle metaphor resembles traditional definitions of health that 
juxtapose health and illness. However, Svenaeus revises this dichotomy, 
which tends to focus on health as something “lost,” by describing health 
as a “homelike being- in- the- world.” In contrast to the sense of being “at 
home” in health, the “unhomelike” experience of illness involves the loss 
of a transparent, healthy attunement to the world, or creates the feeling 
of being “out of tune” with the body and the world.85 Just as falling off a 
bicycle reveals the limitations of the body’s movement through the world, 
so too does illness.86 Though health and illness remain opposed in this con-
figuration, Svenaeus turns to “homelike being- in- the- world” to stress that 
states of health and illness exist along a spectrum: “health and illness . . . 
must be seen as graded phenomena, since both homelikeness and unhome-
likeness are always present to some degree in our being- in- the- world.”87 
Thus, to become ill is to gradually lose a grasp of an unconscious being- 
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in- the- world. This helps move health away from negative definitions that 
understand health as something one possesses, or illness as a radically dis-
tinct embodied state.88 It breaks down the boundary between the sick and 
the healthy offered by homeostasis models that have historically supported 
a moralized, exclusionary understanding of health, to instead focus on how 
the experience of health and illness is continuously present and intertwined 
within an embodied experience of the world.89

While Svenaeus often relies on illness as a contrast to define health, his 
phenomenological exploration is still useful for developing a vocabulary 
to describe the experience of health itself. Svenaeus suggests that despite 
its background nature, health can be accessed through “focused attention 
on the way you are in the world.”90 The “homelike” state of health is a 
“non- apparent attunement,” or a sense of placedness and “possibility.”91 
The use of the term “homelike” helps incorporate the environmental com-
ponent of health through its emphasis on the world, but it also suggests 
the sense of contentment or ease that creates the opportunity for action in 
health. While this emphasis on attunement and “ability” risks suggesting 
that health should be associated with a sense of able- bodiedness, Svenaeus 
argues that a phenomenological approach is not concerned with exterior 
standards of ability, but rather with the individual’s homelike perception 
of being- in- the- world.92 Differently abled bodies still experience home-
likeness; they have “reached a transcendence that undoubtedly is different 
from that of most other people (consider the way the blind use their sense 
of touch, for instance), but that still enables them to perform their activi-
ties in a way that makes sense to them in their life.”93 To be “at- home” in 
health thus describes an individual’s subjective sense of being “in- tune,” a 
feeling of openness and possibility that enables meaningful participation in 
everyday actions: it describes a sense of the capacity to act, do, and be in 
the world.94

Phenomenologies of running wearables help clarify this philosophical 
discussion and offer a possible site to experience this “homelike” feeling 
of health as it pertains to exercise. The experience of “good form” that I 
describe is related to feeling the capacity to control and propel my body 
through space, or what I might call a “homelike” feeling that comes from 
the “ability to act.”95 This is not a reflective understanding of my fitness 
skill, but the experience of my present ease of movement, a sense that I 
can carry out the rhythm of the action in the immediate future.96 The 
feeling of “buoyancy” is related to the sense that I can move myself for-
ward in this moment of action, and comes from the synchronicity between 
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my body and the surrounding environment as sensation, action, and the 
ground momentarily feel in balance. In these moments, I am attuned to 
my capacity to move through the world. This feeling is not the same thing 
as “feeling fit” or experiencing running as “effortless,” nor is it the same as 
“enjoying exercise.” Svenaeus clarifies that the attunement of health does 
not simply describe a “good or bad feeling,”97 but rather a sense of being 
and moving through the world. Though attunement in health is attached 
to “ability,” it has less to do with skill and more with a subjective facility for 
action.98 In moments when Moov directs my attention to my moving body 
as it coordinates with space, I feel satisfaction in the rhythmic balance and 
the momentum to continue to propel myself forward. This action is still 
quite challenging, both mentally and physically, but I momentarily grasp at 
a feeling that I can keep moving.

Of course, this experience is ephemeral, mere minutes, if not seconds 
of my run. While the audio feedback can cue this experience, it is not 
necessarily required, nor does it guarantee this form of attunement. For 
example, sometimes as I transition from the concrete running trail to the 
sandy shoulder, the give of the softer surface and the satisfying crunch of 
my feet against the ground can similarly draw my attention to my body and 
environment.99 Or perhaps a more common example is that when Moov 
directs my attention to the sensations in my lower legs, I become aware of 
my lack of coordination or clumsiness, the strange twinge in the top of my 
foot or the awkward angle of my stride. In these moments, I feel myself at 
odds with my body, grasping to correct and control my course of action, 
and failing. However, this is not the same as the alienating experience of 
pain. I don’t feel an uncanny rift between myself and my body, but instead, 
simply feel less “at home” in my body and strive to make adjustments that 
will return me to that sense of balance.

In these moments, when the device draws my attention to the pres-
ent state of my body in motion, I am reminded of not only the fact of my 
body— that I am a body and have a body— but also that I am a body mov-
ing through the world. In other words, these are moments when a sense 
of being- in- the- world comes to the foreground, when the transparent 
attunement of health becomes perhaps sensible. This mode of attention is 
made possible by way of quantification and technology, revealed through 
the practice of description. Of course, my account of running wearables is 
unique to my own experience of the devices, but the sensations and forms 
of embodiment I describe help provide an account of how description 
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can articulate the sensations of health that typically remain remote in our 
everyday movements through the world.

Referring to health as “homelike” describes a constant push and pull, a 
“rhythmic balancing,” of existence.100 This understanding of health is nei-
ther stable nor clearly defined, but instead always receding, with varying 
degrees of attunement to the world. A focus on being, bodies, and envi-
ronment reveals how health and illness are often felt in one’s capacity and 
will to action. Phenomenological descriptions of running wearables show 
how quantification and feedback can potentially point an individual to this 
capacity. By encouraging hyper- focused attention to bodily sensation and 
movement, they create a context in which this “homelike” health can be felt 
and described. Rather than providing universal models or statistical stan-
dards of health in line with biomedical definitions, accounts of the experi-
ences of these technologies help characterize an active understanding of 
health that does not rely on the opposition to illness. As a result, a phe-
nomenology of running wearables— and digital health, more generally— 
builds a vocabulary to trace how injury and illness subtly shift or alter the 
sense of being- in- the- world, the feeling of being at home in a body in the 
world. Like Svenaeus, I do not suggest that these descriptions of health are 
meant to replace existing biomedical approaches to health and illness, but 
attending to these technologically mediated encounters can help us under-
stand health as a lived, active experience of moving through the world.101 
Indeed, only through accounts of experience can researchers and scholars 
truly understand how digital health technologies shift, shape, and reveal an 
embodied perception of health.

Of course, this book is only the beginning. The analytical tools and 
philosophical frameworks I discuss throughout this book are meant to 
serve as a starting point for scholars to further examine the rapidly expand-
ing array of devices and platforms used to monitor and interpret the 
“healthy” and “well” body. The descriptive techniques I offer can be used 
by any scholar or creative interested in exploring the impact of technol-
ogy on the body. Because of the focus on tracing the relationship between 
particular design features and the sensorial experience, the methods are 
particularly useful for those working at the intersection of design and criti-
cal analysis, such as scholars in critical design studies and human- computer 
interaction design. Description is a useful tool at any stage of the process, 
whether emerging interfaces are being investigated or existing technolo-
gies are being explored. At the same time, I hope I have also laid the foun-
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dation for more systematic explorations of the experience of digital health. 
Social scientists may find the descriptive tools in this book to be a resource 
for exploring larger populations and experiences within specific communi-
ties. Phenomenological description has historically been used to show the 
lived experiences of those who exist outside of the norm, and the methods 
I’ve offered can be employed by social scientists to collect information on 
how the design features I trace may affect a range of different bodies. The 
descriptions in this book are limited to my embodied experience and a 
small sample of students, but the practice can be used widely to examine 
the multiplicity of sensorial encounters and forms of embodiment afforded 
by digital health technologies. It is essential that this work be extended 
through sociological work to truly grasp how individuals use and interpret 
these increasingly influential and ubiquitous technologies.

My hope is that this book will serve as a launching point for critical 
attention to embodied experiences of design, technology, and health. I offer 
a set of tools, but truly grasping the impact of digital health and the pos-
sibility of creating technologies that avoid or resist the normalizing struc-
tures of quantification and biostatistical analysis will require continued 
efforts on the part of scholars, creators, and the individuals who use these 
platforms and devices. Description functions as a first step toward such 
goals, as an analytical tool that can be used to reveal and reflect on how 
individuals experience, interact with, and perceive their bodies through the 
aesthetic and biomedical frameworks of digital health.
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 146. Drew Leder, The Absent Body, 75.
 147. Simone de Beauvoir, The Second Sex (Jonathan Cape, 1956), 388.
 148. Indeed, de Beauvoir’s discussion of sexual pleasure is premised from her 
claim that the “goal” of sexual pleasure is “uncertain from the start, and more psy-
chological than physiological in nature.” de Beauvoir, The Second Sex, 387.

Chapter 3

 1. The manifesto no longer appears on the Fitbit “About Us” section of the 
webpage, but remained a central feature until the end of 2018. I have not been able 
to find a reason for the change. “Why Fitbit,” Fitbit, accessed May 2017, http:// 
www.fitbit.com/whyfitbit
 2. Adrienne E. Hardman and David J. Stensel, Physical Activity and Health: Evi-
dence Explained (Routledge, 2009), 13; Jeremy Howell and Alan Ingham, “From 
Social Problem to Personal Issue: The Language of Lifestyle,” Cultural Studies 15, 
no. 2 (2010): 342.
 3. Jürgen Martschukat “The Age of Fitness: The Power of Ability in Recent 
American History,” Rethinking History 23, no. 2 (2019): 160.
 4. Examples of this discussion can be found in David Armstrong and Elizabeth 
Metzger Armstrong, “Fitness: The Ultimate Cure,” The Great American Medicine 
Show: Being an Illustrated History of Hucksters, Healers, Health Evangelists, and Heroes 
from Plymouth Rock to the Present (Prentice Hall, 1991), 257– 67; Harvey Green, 
Fit for America: Health, Fitness, Sport, and American Society (Pantheon, 1986); Bruce 
Haley, The Healthy Body and Victorian Culture (Harvard University Press, 1978); R. 
J. Shepard, A History of Health and Fitness: Implications for Policy Today (Spring Inter-
national Publishing, 2018); Jennifer Smith Maguire, Fit for Consumption: Sociology 
and the Business of Fitness (Routledge, 2008); James C. Whorton, Crusaders for Fitness: 
The History of American Health Reformers (Princeton University Press, 1982).
 5. Green, Fit for America, 23– 24; Whorton, Crusaders for Fitness, 5, 271.
 6. Vassilis Charitsis, “Survival of the (Data) Fit: Self- Surveillance, Corporate 
Wellness and the Platformization of Healthcare,” Surveillance and Society 17, nos. 
1/2 (2019): 140.

https://www.karenkholly.com/blog/pelvic-rehab-health-my-one-year-lioness-vibrator-experiment-why-vibrators-matter
https://www.karenkholly.com/blog/pelvic-rehab-health-my-one-year-lioness-vibrator-experiment-why-vibrators-matter
http://www.fitbit.com/whyfitbit
http://www.fitbit.com/whyfitbit


2RPP

Notes to Pages 103–5 •  227

 7. Examples of these arguments can be found in Mary Louise Adams, “Step- 
Counting in the ‘Health Society’: Phenomenological Reflections on Step- Counting 
in the Era of Fitbit,” Social Theory of Health 17 (2018): 109– 24; Charitsis, “Survival 
of the (Data) Fit”; Kate Crawford, Jesse Lingel, and Tero Karppi, “Our Metrics, 
Ourselves: A Hundred Years of Self- Tracking from the Weight Scale to the Wrist 
Wearable Device,” European Journal of Cultural Studies 18, nos. 4– 5 (2015): 479– 96; 
Deborah Lupton, The Quantified Self: A Sociology of Self- Tracking (John Wiley and 
Sons, 2016); Chris Till, “Exercise as Labour: Quantified Self and the Transforma-
tion of Exercise into Labour,” societies 4, no. 3 (2014): 446– 62; Jennifer R. Whitson, 
“Foucault’s Fitbit: Governance and Gamification,” The Gameful World, edited by 
Steffen P. Walz and Sebastian Deterding (MIT Press, 2014), 339– 58.
 8. Susannah Fox and Maeve Duggan, “Tracking for Health,” Pew Research 
Center Internet & American Life Project, 2013, http://www.pewinternet.org/20 
13/01/28/main-report-8; Abbey Lunny, Nicole R. Cunningham, and Matthew S. 
Easton, “Wearable Fitness Technology: A Structural Investigation into Acceptance 
and Perceived Outcomes,” Computers in Human Behavior 65 (2011): 114– 20; Lotfi 
Chaari, Digital Health Approach for Predictive, Preventive, Personalised and Predictive 
Medicine (Springer, 2019); “White Paper on Connected Health: The Case for Med-
icine 2.0,” Withings Health Institute, n.d.
 9. The most famous assessment of American health comes from a report com-
piled by the US Department of Health and Human Services once a decade called, 
“Healthy People.” Since 1980, these reports have served as summative, authorita-
tive assessments of the current state of American health. The report repeatedly 
identifies “lifestyle diseases” as a key point of concern. “History of Healthy People,” 
Department of Health and Human Services, updated 2 December 2020, accessed 
July 2021, https://health.gov/our-work/healthy-people/about-healthy-people/hist 
ory-healthy-people
 10. Shelly McKenzie, Getting Physical: The Rise of Fitness Culture in America (Uni-
versity Press of Kansas, 2013), 2.
 11. Bithaj Ajana, “Digital Health and the Biopolitics of the Quantified Self,” Dig-
ital Health 3 (2017): 2055207616689509; Farzana Dudwala “Redrawing Boundaries 
Around the Self,” Quantified Lives and Vital Data: Exploring Health and Technology 
Through Personal Medical Devices, edited by Rebecca Lynch and Conor Farrington 
(Palgrave MacMillan, 2018), 97– 123; Deborah Lupton, The Quantified Self; Paulo 
Ruffino, “Engagement and the Quantified Self: Uneventful Relationships and 
Ghostly Companions,” Self- Tracking: Empirical and Philosophical Investigations, 
edited by Btihja Ajana (Palgrave MacMillan, 2018), 11– 25; Minna Ruckenstein, 
“Visualized and Interacted Life: Personal Analytics and Engagements with Data 
Doubles,” societies 4 (2014): 68– 84; Chris Till, “Exercise as Labour: The Quantified 
Self and the Transformation of Exercise into Labour,” societies 5 (2014): 446– 62.
 12. My research was conducted at three universities, each with unique IRB stan-
dards. At two of the universities, the project was considered “exempt,” and the third 
granted IRB approval to complete the study (LMU IRB 2020 SU 17 R). In all 
classes, students were given informed consent, including information on how their 
material would be used, stored, and reproduced. It was made clear that they had no 
obligation to agree to share their work, and it would have no impact on their grade 

http://www.pewinternet.org/2013/01/28/main-report-8
http://www.pewinternet.org/2013/01/28/main-report-8
https://health.gov/our-work/healthy-people/about-healthy-people/history-healthy-people
https://health.gov/our-work/healthy-people/about-healthy-people/history-healthy-people


2RPP

228 • Notes to Pages 106–13

in the class. I have received written, informed consent from all the participating 
students cited here to share their work anonymously.
 13. Kenneth M. Cooper, The New Aerobics (Bantam, 1970), 26.
 14. Hardman and Stensel, Physical Activity and Health, 3.
 15. Maguire, Fit for Consumption, 26.
 16. Green, Fit for America, 10.
 17. Michael S. Goldstein, The Health Movement: Promoting Fitness in America 
(Twayne Publishers, 1992), 78.
 18. Quoted in Maguire, Fit for Consumption, 30.
 19. Goldstein, The Health Movement, 80; Smith Maguire, Fit for Consumption, 31.
 20. Quoted in Whorton, The Kingdom of Health, 287.
 21. Whorton, The Kingdom of Health, 282– 85.
 22. Martschukat, “The Age of Fitness,” 160.
 23. Examples of these discourses have been discussed by Martschukat, “The Age 
of Fitness,” 164; Whorton, The Kingdom of Health, 299– 301.
 24. McKenzie, Getting Physical, 136.
 25. McKenzie, Getting Physical, 5.
 26. McKenzie, Getting Physical, 3, 83.
 27. McKenzie, Getting Physical, 136.
 28. McKenzie, Getting Physical, 139.
 29. McKenzie, Getting Physical, 139.
 30. McKenzie, Getting Physical, 99– 101, 104.
 31. McKenzie, Getting Physical, 102.
 32. McKenzie, Getting Physical, 102.
 33. McKenzie, Getting Physical, 106.
 34. Bowerman’s use of military experience shows how despite the move toward 
medical and scientific frameworks for fitness, fitness training remained tied to prac-
tices associated with masculinity and nationalism.
 35. William J. Bowerman and W. E. Harris, Jogging (Charter Books, 1967), 
65– 151.
 36. McKenzie, Getting Physical, 118– 19.
 37. Eileen Kennedy and Pirkko Markula, Women and Exercise: The Body, Health 
and Consumerism (Routledge, 2012). Maguire, Fit for Consumption, 40; Phillip White, 
Kevin Young, and James Gillet, “Bodywork as a Moral Imperative: Some Critical 
Notes on Health and Fitness,” Leisure and Society 15, no. 2 (2015): 162.
 38. Bowerman and Harris, Jogging, 9.
 39. Smith Maguire, Fit for Consumption, 40.
 40. Kenneth H. Cooper, Aerobics (Bantam Books, 1968), 165.
 41. Cooper, Aerobics, 53– 55.
 42. Cooper adds this note about pedometers in the second edition of The New 
Aerobics, published in 1970. Cooper, The New Aerobics, 30.
 43. Cooper, The New Aerobics, 16.
 44. Cooper, Aerobics, 30.
 45. In the preface to the new edition, The New Aerobics, Cooper states, “My most 
earnest hope is that the wisdom gained from testing and training tens of thousands 



2RPP

Notes to Pages 113–19 •  229

of men and women can be imparted to people everywhere who are still seeking 
healthier, more productive and more effective lives.” Cooper, The New Aerobics, 9.
 46. Cooper, The New Aerobics, 16.
 47. Cooper, The New Aerobics, 16– 17; Cooper, Aerobics, 21.
 48. McKenzie, Getting Physical 1; Smith Maguire, Fit for Consumption, 49.
 49. Smith Maguire, Fit for Consumption, 10.
 50. Quoted in Smith Maguire, Fit for Consumption, 45.
 51. The expansion of workplace wellness programs is also attributed to the 
establishment of the Occupational Health and Safety Administration (OSHA) in 
1970.
 52. Martschukat, “The Age of Fitness,” 159.
 53. Till, “Exercise as Labour”; Brad Millington, “Fit for Prosumption: Inter-
activity and the Second Fitness Boom,” Media Culture & Society 38, no. 2 (2016): 
1184– 1200.
 54. Millington, “Fit for Presumption,” 85.
 55. Maguire, Fit for Consumption, 111.
 56. Charitsis, “Survival of the (Data) Fit”; James N. Gilmore, “Everywear: The 
Quantified Self and Wearable Fitness Technology,” New Media & Society 18, no. 11 
(2016): 2524– 39; Lupton, The Quantified Self; Till, “Exercise as Labour”; Whitson, 
“Foucault’s Fitbit.”
 57. Charitsis, “Survival of the Data Fit,” 140; Gilmore, “Everywear,” 2530– 
31; Deborah Lupton, Digital Health: Critical and Cross- Disciplinary Perspectives 
(Routledge, 2017), 47, 103; Deborah Lupton, “Beyond Techno Utopia: Critical 
Approaches to Digital Health Technologies,” societies (2014): 707; Whitson, “Fou-
cault’s Fitbit,” 342.
 58. Several scholars have discussed fitness- tracking technologies through the 
ideology of gamification, arguing that the competition and award structure of these 
apps condition neoliberal subjects. An example of this argument can be found in 
Whitson, “Foucault’s Fitbit.”
 59. “Activity,” Apple, vers. 14.6 (2021), accessed June 2021.
 60. There are countless interviews and news articles on doctors’ and research-
ers’ criticisms of fitness- tracking technologies. Some recent examples include 
Dalvin Brown, “Doctors Say Most Metrics Provided by Your Apple Watch and 
Fitbit Are Not Useful to Them,” USA Today, 14 August 2019, https://www.usat 
oday.com/story/tech/2019/08/14/how-doctors-really-feel-data-your-apple-wa tch-
fitbit/1900968001/; Daily Telegraph, “Fitbit Devices Could Be Harmful to 
Heart Patients, Researchers Warn,” Daily Telegraph, 17 August 2020; Randi Hut-
ter Epstein, “Can a Smartwatch Save Your Life?” New York Times, 28 May 2021, 
https://www.nytimes.com/2021/05/20/well/live/smartwatch-heart-rate-monitor 
.html; Zina Moukheiber, “I Asked 20,000 Doctors About Fitbit and Apple’s Health-
Kit and Here’s the Answer,” 24 November 2014, https://www.forbes.com/sites/zina 
moukheiber/2014/11/24/i-asked-20000-doctors-about-fitbit-and-apples-healthkit 
-and-heres-the-answer/?sh=4bd4501251a7
 61. Rob Kitchin, “Big Data, New Epistemologies and Paradigm Shifts,” Big 
Data & Society 1 (2014): 4– 5.

https://www.usatoday.com/story/tech/2019/08/14/how-doctors-really-feel-data-your-apple-watch-fitbit/1900968001/
https://www.usatoday.com/story/tech/2019/08/14/how-doctors-really-feel-data-your-apple-watch-fitbit/1900968001/
https://www.usatoday.com/story/tech/2019/08/14/how-doctors-really-feel-data-your-apple-watch-fitbit/1900968001/
https://www.nytimes.com/2021/05/20/well/live/smartwatch-heart-rate-monitor.html
https://www.nytimes.com/2021/05/20/well/live/smartwatch-heart-rate-monitor.html
https://www.forbes.com/sites/zinamoukheiber/2014/11/24/i-asked-20000-doctors-about-fitbit-and-apples-healthkit-and-heres-the-answer/?sh=4bd4501251a7
https://www.forbes.com/sites/zinamoukheiber/2014/11/24/i-asked-20000-doctors-about-fitbit-and-apples-healthkit-and-heres-the-answer/?sh=4bd4501251a7
https://www.forbes.com/sites/zinamoukheiber/2014/11/24/i-asked-20000-doctors-about-fitbit-and-apples-healthkit-and-heres-the-answer/?sh=4bd4501251a7


2RPP

230 • Notes to Pages 119–22

 62. Over the last decade, a handful of meta- analyses have explored studies test-
ing the accuracy of commercial fitness trackers. Results often highlight the lack of 
a standardized way to assess accuracy, which in turn affects the ability to compare 
studies. Most highlight the strengths and weaknesses of the device, claiming that 
certain metrics are more accurate than others. Examples of these meta- analyses 
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Moere and Helen Purchase, “On the Role of Design in Information Visualization,” 
Information Visualization 10, no. 4 (2011): 356– 71.
 74. Tufte, Visual Explanations, 48.
 75. Fitbit uses similar visualization strategies but places greater emphasis on 
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gung des Kreislaufes [A Contribution to the Physiological Basics of Interval Train-
ing with Special Regard to Circulation]. Schweiz Z Sportmed, 7 (1959): 1– 8.
 17. Larsen and Bucheit, Science and Application, 7.
 18. Stephanie Smith, “5 Ways to Know You’re Going Hard Enough with HIIT,” 
Fitbit Blog, 7 December 2017, https://blog.fitbit.com/5-ways-know-youre-going 
-hard-enough-hiit/
 19. Luke Haile, Michael Gallagher, and Robert J. Johnson, Perceived Exertion 
Laboratory Manual (Springer Verlag, 2016).
 20. “RPE Scale,” Fit Tutor, accessed May 2020, https://thefittutor.com/rpe-sc 
ale/
 21. Haile, Gallagher, and Johnson, Perceived Exertion, 16.
 22. Katarina Segerståhl and Harri Oinnas- Kukkonen, “Designing Personal 
Exercise Monitoring Employing Multiple Modes of Delivery: Implications from 
a Qualitative Study on Heart Rate Monitoring,” International Journal of Medical 
Informatics 80 (2011): E208.
 23. Both Fitbit and Apple Watch, for example, provide heart rate data while 
tracking exercise. The individual simply needs to lift their wrist and tap the screen 
to receive a reading.
 24. Anthony Dominic, “Orangetheory Fitness Exceeds 1 Billion in 2018 
System- wide Revenue,” Club Industry, 4 February 2019, https://www.clubindustry 
.com/news/orangetheory-fitness-exceeds-1-billion-2018-system-wide-revenue
 25. Orangetheory is a franchise business, so pricing is determined by individual 
studios. Pricing is not advertised on studio websites, so the recent pricing scale 
relies on member- reported information. Ryan Jons, “Orangetheory Fitness Costs 
and Orangetheory Membership Costs,” Gym Price List 2022, https://gympricelist 
.com/orangetheory-fitness-prices/
 26. “Homepage,” Orangetheory Fitness, accessed April 2020, https://www.oran 
getheory.com/en-us/
 27. Orangetheory qualifies their suggested twelve “splat point” goal, suggesting 
that individuals should make adjustments based on their personal fitness levels: 
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“Here at Orangetheory, each minute in the red or orange heart rate zones, where 
the heart is working at its highest levels, equals one splat point. The goal for each 
workout is at least a dozen such points. But if you feel like you’re working as hard 
as possible and even the 12 seems elusive— or if you easily pile up 30 with breath to 
spare— the tried- and- true heart rate formula may not be tried- and- true for you.” 
Leslie Barker, “Do You ‘Fit’ the Heart Rate Equation?” Orangetheory Fitness, n.d., 
https://www.orangetheoryfitness.com/apps/blog/post/661
 28. “Data is the key. The longer we work with someone who has a measurable 
Burn device, the more specifically we can see the results of what we’re trying to 
accomplish.” Leslie Barker, “We Have a Heart: The ‘Why’ Behind Our Heart Rate 
Monitors,” Orangetheory Fitness, n.d., https://www.orangetheory.com/en-au/artic 
les/the-why-behind-our-heart-rate-monitors/
 29. Orangetheory breaks these paces down further depending on athletic ability. 
They provide pacing for “power walkers,” “joggers,” and “runners,” with “runner” 
defined as anyone with a mile time under ten minutes.
 30. Like other circuit training and exercise classes, Orangetheory requires a 
base level of knowledge about the mechanics and social dynamics of the class. This 
is often manifested in embodied knowledge as those familiar with the flow of the 
class instinctually move through the prompts: “[Moving through the class] isn’t a 
reflexive calculation, however, it is an embodied feel, partial sense of the self and 
world derived from immersion in practice.” Nick Crossley, “The Circuit Trainer’s 
Habitus: Reflexive Body Techniques and the Sociality of the Workout,” Bodies and 
Society 10, no. 1 (2004): 49.
 31. “Physical exercise is experienced first and foremost within the individual’s 
body, but the physical environment, which is controlled by the service provider, and 
other customers also influence the total experience. Thus, [the group fitness experi-
ence] is the sum of the customer’s interpretations through the lived body.” Tiina- 
Kaisa Kuuru and Elina Närvänen, “Embodied Interaction in Customer Experience: 
A Phenomenological Study of Group Fitness,” Journal of Marketing Management 
35, no. 13– 14 (2019): 1242.
 32. “What Makes Orangetheory Work: Technology,” Orangetheory Fitness, 
online video clip, uploaded to YouTube 18 October 2018, https://www.youtube 
.com/watch?v=4n6hZzsXXOs
 33. Orangetheory Fitness, “What Makes Orangetheory Work: Technology.”
 34. Orangetheory Fitness, “What Makes Orangetheory Work: Technology.”
 35. Though it’s possible that these factors indirectly affect heart rate, the tech-
nology does not calibrate for these exterior factors, and it would not necessarily be 
possible to do so.
 36. Emphasis mine. Haile et al., Perceived Exertion, 11.
 37. Jessica Migella, “7 HIIT Mistakes You’re Probably Making,” Daily Burn, 7 
August 2017, https://dailyburn.com/life/fitness/hiit-workout-mistakes/. Another 
example that combines a scenario with bodily cues: “10 equal to running for your life 
as you are chased by a rabid beast. You should be working almost that hard during a 
HIIT workout, pushing yourself to a level 8 or 9. Remember that HIIT is hard. Your 
heart should be pounding, your breathing should be heavy, you should be sweating.” 
Sean Bartram, High Intensity Interval Training for Women (DK, 2016), 16.
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 38. The pain scale in medicine has been discussed in fields including philoso-
phy, science and technology studies, English, and sociology. Some examples include 
Wim Dekkers, “Pain as a Subjective and Objective Phenomenon,” Handbook of the 
Philosophy of Medicine (2017): 169– 87; Bill Nobel, David Clarke, Marcia Meldrum, 
Henk Ten Have, Jane Seymour, Michelle Winslow, and Silvia Paz, “The Mea-
surement of Pain, 1945– 2000,” Journal of Pain and Symptom Management 29, no. 
1 (2005): 14– 21; Elaine Scarry, The Body in Pain: The Making and Unmaking of the 
World (Oxford University Press, 1987).
 39. Nobel et al., “The Measurement of Pain,” 18– 19.
 40. Leder claims pain has an “affective call” or demand to be named that rup-
tures the “general neutrality [of] well- being.” While pain remains one of the most 
challenging experiences to communicate, the pain scale attempts to render the sen-
sation sharable through a metric scale. That is, the pain scale aims to “name” that 
pain in a way that renders it communicable to physicians and the public without 
relying on language. Leder, The Absent Body, 73.
 41. Leder, The Absent Body, 84.
 42. Leder, The Absent Body, 77.
 43. My phrasing plays on Leder’s discussions of pain, which argues that in pain, 
the subject shifts from being a body to having a body- object. Leder, The Absent 
Body, 77.
 44. Critiques of fitness often stress how exercise more generally encourages 
individuals to self- alienate. Through an emphasis on the “slimming,” “toning,” and 
“sculpting” effects of fitness, exercise frames the body as an aesthetic object. Conse-
quently, fitness— and by extension, health— can be determined by outward physical 
appearances encouraging individuals to fashion their bodies in pursuit of the ideal 
physical manifestation of health. Examples of this argument can be found in Debra 
Gimlin, Body- Work: Beauty and Self- Image in American Culture (University of Cali-
fornia Press, 2002); Jennifer Smith Maguire, Fit for Consumption (Routledge, 2008).
 45. “The Benefits of Upright Posture,” UPRIGHT GO, accessed January 2023, 
https://www.uprightpose.com/en-nz/benefits/?afmc=1k
 46. Brad Millington, “Quantify the Invisible: Notes toward a Future of Pos-
ture,” Critical Public Health 26, no. 4 (2016): 412– 13.
 47. Indeed, in one of the only studies of posture wearables, Brad Millington 
claims that the marketing materials of the devices figure posture as a way to “opti-
mize” the human. Millington, “’Quantify the Invisible.”
 48. I follow Nick Crossley’s critique of “grand theories” of body reflexivity, 
which he claims tend to focus exclusively on “manuals and ignore lived experience.” 
Crossley, Reflexive Embodiment, 82.
 49. The device appears to be largely marketed toward individuals required to 
sit for long portions of the day for work. As a result, there is great emphasis on the 
way these health benefits improve productivity. “The Benefits of Upright Posture,” 
accessed April 2020.
 50. “Why Does Posture Matter?” Help Center, UPRIGHT GO, accessed April 
2020, https://help.uprightpose.com/en/articles/3346617-why-does-posture-ma 
tter
 51. UPRIGHT GO, “The Benefits of Upright Posture.”
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 52. Upright Technologies. “UPRIGHT GO.” vers. 1.8.0, accessed April 2020.
 53. The calibration feature makes it easy for individuals to “cheat” or may 
undermine learning “good” posture if they fail to set their device to an upright 
position. However, as I discussed in chapter three, individuals are often more inter-
ested in what they can learn from the device despite its problems or failures.
 54. Millington notes that the emphasis on “personalized” posture supports the 
neoliberal ideology of individual empowerment and choice. Millington, “Quantify 
the Invisible,” 413.
 55. UPRIGHT GO, “Benefits of Upright Posture.”
 56. Sian Beilock, Choke: What the Secrets of the Brain Reveal About Getting It Right 
When You Have To (Free Press, 2010); Sian L. Beilock and Thomas H. Carr, “From 
Novice to Expert Performance: Attention, Memory, and the Control of Complex 
Sensorimotor Skills,” Skill Acquisition in Sport: Research, Theory and Practice, edited 
by A. M. Williams, N. J. Hodges, M. A. Scott, and M. L. J. Court (Routledge, 2004), 
309– 28; Edward Slingerland, Trying Not to Try: The Art and Science of Spontaneity 
(New York: Crown Publishers, 2004).
 57. With the example of learning to swim, this action requires the coordination 
of several elements simultaneously. An individual may be required to monitor the 
shape of their hands, the angle of their stroke, and their breathing patterns. Each 
element is not necessarily broken down into a sequence of actions, but instead is 
consciously reflected on at moments in practice.
 58. Scholars have offered a variety of terms to clarify this distinction, includ-
ing “proprioceptive awareness,” “embodied knowledge,” and “sensory awareness.” 
Examples of these distinctions can be found in Janna Parivianan and Johanna Aro-
maa, “Bodily Knowledge Beyond Motor Skills and Physical Fitness: A Phenomeno-
logical Description of Knowledge Formation in Physical Training,” Sport, Education 
and Society 22, no. 4 (2017): 477– - 92; Wolf E. Mehling, Judith Wrubel, Jennifer J. 
Daubenmier, Cynthia J. Price, Catherine E. Kerr, Theresa Silow, Viranjini Gopi-
setty, and Anita L. Stewart, “Body Awareness: A Phenomenological Inquiry into the 
Common Ground of Mind- Body Therapies,” Philosophy, Ethics and Humanities in 
Medicine 6, no. 6 (2011), http://www.peh-med.com/content/6/1/6; Barbara Mon-
tero, “Does Bodily Awareness Interfere with Highly Skilled Movement?” Inquiry 
52, no. 2 (2010):105– 22.
 59. “How Upright Works,” UPRIGHT GO, accessed May 2020, https://www 
.uprightpose.com/how-it-works/
 60. Erin Manning, Relationscapes: Movement, Art, Philosophy (MIT Press, 2009), 
44.
 61. The Apple Watch run program does allow individuals to look at their heart 
rate during the run. However, this information requires lifting the wrist to activate 
the screen. Moreover, the size of the font on the screen, combined with a great deal 
of other statistical data, makes it incredibly hard to simply glance at the screen to 
get a heart rate reading. Apple Watch does provide pacing push notifications on 
completing a mile of a run.
 62. Some examples of these programs can be found in the following apps: 
“Couch to 5K,” Apple App Store, https://apps.apple.com/us/app/couch-to-5k-run 
-training/id448474423; “Nike Run Club,” Apple App Store, accessed May 2020, 
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https://apps.apple.com/us/app/nike-run-club/id387771637; “Runkeeper,” Apple 
App Store, accessed May 2020, https://apps.apple.com/us/app/runkeeper-gps-run 
ning-tracker/id300235330
 63. Another way to understand the unconscious movements of runners is 
through the concept of “habitus.” First introduced by Marcel Mauss, habitus refers 
to embodied pre- reflexive forms of knowledge. Nick Crossley builds on Mauss to 
note that habitus often involves “body techniques” that do not efface the body but 
are instead actions that often “work back upon the body so as to modify, maintain, 
or thematize it in some way.” Crossley, Reflexive Embodiment, 104.
 64. Hockey, “Sensing the Run,” 188.
 65. Hockey, “Sensing the Run,” 189.
 66. Moov, Inc., “Moov Coach and Guided Workouts,” vers. 5.2.4809.52, 
accessed May 2020.
 67. Moov, Inc., “Moov Coach and Guided Workouts.”
 68. Moov, Inc., “Moov Coach and Guided Workouts.”
 69. Sensoria, Inc., “Sensoria,” vers. 2.3.0, accessed May 2020.
 70. Sensoria, Inc., “Sensoria.”
 71. Leder uses the term “incorporation” to describe the way habits require care-
ful attention to movement, sensation, and cognitive information. Leder, The Absent 
Body, 30.
 72. Leder, The Absent Body, 32.
 73. Hockey, “Sensing the Run,” 189.
 74. Hockey, “Sensing the Run,” 189.
 75. Allen- Collinson and Hockey, “Feeling the Way,” 337.
 76. Manning, Relationscapes, 54– 55.
 77. Manning, Relationscapes, 19.
 78. Hockey draws on David Howes’s concept of “emplacement” to describe how 
the body is understood not as a discrete entity but as one located within a sensu-
ous environment. Hockey, “Sensing the Run,” 187; David Howes, Sensual Rela-
tions: Engaging the Senses in Culture and Social Theory (University of Michigan Press, 
2005), XVII.
 79. Allen- Collinson, “Feeling the Way”; John Hockey and Jacquelyn Allen- 
Collinson, “Grasping the Phenomenology of Sporting Bodies,” International Review 
for the Sociology of Sport 4, no. 2 (2007): 115– 31.
 80. Ninitha Maivorsdotter and Mikael Quennerstedt, “The Act of Running: 
A Practical Epistemology Analysis of Aesthetic Experience in Sport,” Qualitative 
Research in Sport, Exercise, and Health 4, no. 3 (2012): 362– 81.
 81. Hockey and Allen- Collinson, “Feeling the Way,” 337; Paul Rodaway, Sensu-
ous Geographies: Body, Sense and Place (Routledge, 1994), 48.
 82. “Moov Now,” Moov, accessed May 2020, https://welcome.moov.cc/moo 
vnow; “Homepage,” Sensoria, Inc., accessed May 2020, https://www.sensoriafitness 
.com/
 83. Svenaeus, Hermeneutics of Medicine, 92.
 84. Svenaeus, Hermeneutics of Medicine, 95.
 85. “The unhomelikeness of illness is consequently a certain form of senseless-
ness, an attunement of, for instance, disorientedness, helplessness, resistance, and 
despair.” Svenaeus, Hermeneutics of Medicine, 97, 115.
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 86. Svenaeus concedes that this “unhomelike” experience of being can be 
extended to non- illness- related conditions, such as imprisonment. However, he is 
less concerned about how the physical surroundings of an environment may appear 
unfamiliar to an individual and more concerned about how the embodied experi-
ence of those surroundings disrupts being- in- the- world itself. Svenaeus, Hermeneu-
tics of Medicine, 117.
 87. Svenaeus, Hermeneutics of Medicine, 118.
 88. Svenaeus’s definition also helps clarify that health can be discussed in rela-
tion not only to illness and disease but to conditions that alter one’s homelike 
being- in- the- world. For example, he uses the diabetic, whose “healthy state” relies 
on daily fluctuations in blood sugar levels and disruptions through monitoring 
processes. For the diabetic, the homelike sense of being may shift along the spec-
trum of health and illness as the day goes on. Thus, to describe their experience as 
“healthy” or “ill” would be inadequate. Svenaeus, Hermeneutics of Medicine, 96– 100.
 89. This issue has also been discussed extensively in the edited collection Against 
Health, which argues that present definitions of health are based on difference: 
“The result explicitly justifies particular corporal types and practices, while implic-
itly suggesting that those who do not play along suffer from ill health.” Jonathan 
M. Metzl and Anna Kirkland, Against Health (New York University Press, 2010), 3; 
Svenaeus, Hermeneutics of Medicine, 115.
 90. Svenaeus, Hermeneutics of Medicine, 95.
 91. “Homelikeness here refers to the patterns of meaning of the existential 
(attuned, bodily, and articulated understanding), which make coherent transcen-
dence of a self (person) into the world possible.” Svenaeus, Hermeneutics of Medicine, 
94, 114.
 92. This discussion of health is indebted to phenomenologies of illness that 
advocate for a more diverse and nuanced understanding of health and illness that 
acknowledges the capacity to live with pain. For an example of this discussion, see 
James Brennan, “Transitions in Health and Illness: Realist and Phenomenologi-
cal Accounts of Adjustment to Cancer,” Health, Illness and Disease, edited by Havi 
Carel and Rachel Cooper (Routledge, 2014), 129– 42; Antonio Cassado de la Rocha 
and Arantza Etxebrria, “Towards Autonomy- within- Illness: Applying the Triadic 
Approach to the Principles of Bioethics”; Health, Illness and Disease, edited by Havi 
Carel and Rachel Cooper (Routledge, 2014), 57– 76.
 93. Svenaeus, Hermeneutics of Medicine, 112.
 94. It should be noted that Sara Ahmed has described race using the concept 
“home- like- being- in- the- world.” She argues that it is incredibly difficult for people 
of color to feel at home in a culture of whiteness. Instead, they continually feel a 
sense of discomfort as they fail to “fit in” to the social norms. In the context of 
running wearables, this likewise brings up the discomforts that may arise from run-
ning through certain social and physical environments. Kurt Streeter’s 2020 edito-
rial “Running While Black” sparked conversation around the feeling of running 
through white spaces. He describes how social and political conditions ultimately 
shaped his “comfort” or “discomfort” in navigating certain neighborhoods. In other 
words, his editorial describes how his blackness prevented a “homelike- being- in- 
the- world” that was once available to him (before the Black Lives Matter move-
ment). Ahmed and Streeter’s work illustrates how the feeling of “homelikeness” in 
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health is likewise shaped by identity and social and political conditions. Through a 
focus on the relationship between environment and body, Svenaeus’s phenomeno-
logical definitions of health can help incorporate these factors, as subjective ques-
tions of “comfort” or “fitting” come to the fore. Sara Ahmed, “A Phenomenology 
of Whiteness,” Feminist Theory 8, no. 2 (2007); Kurt Streeter, “On Running While 
Black, More Hope Than Before,” New York Times, 22 November 2020.
 95. Svenaeus, Hermeneutics of Medicine, 101.
 96. While I distinguish between skill and my experience with these devices, 
it should be noted that scholars have discussed athletic skill and environmental 
awareness. For example, Ingold argues that “Skill at sports (or indeed more gener-
ally) is not merely ‘an isolated ability in a person’s body,’ but is better understood 
as a meshing of a person’s intentions, through their abilities with the environment 
(including other people), already interrogated by a skillful person for significant 
information.” Tim Ingold, The Perception of the Environment. Essays on Livelihood, 
Dwelling and Skill (London: Routledge, 2000), 353.
 97. Health and wellness, in particular, are often associated with a feeling of “hap-
piness.” Attunement, by contrast, does not have negative or positive connotations 
but rather describes the relationship between self and world. Sveneaus, Hermeneu-
tics of Medicine, 94.
 98. “Ability” and attunement are also not necessarily related to how “disability” 
is understood. As in his definition of health, Svenaeus is interested in how indi-
viduals experience attunement, not in defining universal or standardized thresholds 
for ability or health. In other words, the same sense of ability I describe could be 
experienced by those who are differently abled. What is important is the feeling of 
ability or capacity, not a specific physical skill such as running. However, it remains 
to be seen whether these devices can open up reflexive spaces for those with physi-
cal disabilities that prohibit certain forms of movement.
 99. Allen- Collinson and Owton demonstrate the importance of sound for sport-
ing bodies more generally. In their study of running and scuba diving, they argue, 
“sound is often integral to sporting experience; we listen in order to assemble 
important auditory information, including in relation to our respiratory patterns.” 
Allen- Collinson and Owton, “Take a Deep Breath,” 596.
 100. Svenaeus, Hermeneutics of Medicine, 94.
 101. Svenaeus, Hermeneutics of Medicine, 115.
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