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ABSTRACT
Self-reported quality and duration of sleep in Western populations
is declining. The interest in wearable sleep-trackers that are promis-
ing better sleep is growing. By wearing a device day and night
the sleeper is continuously connected to a more-than-human net-
work. The mass-adoption of sleep-tracking devices has an impact
on the personal, social and cultural meaning of sleep. This study
looks at the discourse forming around wearable sleep-trackers.
This extended abstract presents how non-human subjectivities are
accounted for in this discourse. Through a posthuman discourse
analysis of textual and visual artefacts from interviews, academic
research and popular media, six distinct roles for these non-human
social agents were identified: ‘Teacher’, ‘Informant’, ‘Companion’,
‘Therapist’, ‘Coach’ and ‘Mediator’. This characterisation is a first
step to understanding sleep-trackers as social agents, reorganising
personal and contextual relationships with the sleeping self.

CCS CONCEPTS
•Hardware→ Emerging tools andmethodologies; •Human-
centered computing → Empirical studies in HCI; User mod-
els;Ubiquitous andmobile computing design and evaluation
methods; • Social and professional topics→ Corporate surveil-
lance; Personal health records; • Computing methodologies→
Cognitive science.
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1 A CRISIS OF SLEEP
The human body requires sleep. About one third of a lifetime is
spent sleeping and the quality of sleep affects how the time awake
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is perceived. Just a few years back sleeping little, just like the motto
“work hard, play hard”, was a badge of honour [28], but in recent
years sleep research and the public sleep-discourse increasingly fo-
cused on the effects of sleep on health, memory, cognitive functions
and alertness. Too little, too much and poor sleep are all associated
with poor health.

Studies show that in the past half-century the self-reported sleep
quality and duration among adults in the Western world have de-
creased [22, 39]. Sub-optimal sleep duration is linked to socioeco-
nomic status, lifestyle, stress and age [9]. Lower socioeconomic
status, lower education and lower income are strong predictors of
shorter sleep duration, potentially intertwined with the effects of
individual health- and work-related characteristics as the same de-
mographic has less access to health-care and works more irregular
schedules [63]. Smoking, heavy drinking, physical inactivity and
obesity are associated with both shorter and longer sleep duration
[60, 67]. While these factors are perceived as individual behaviors,
they are linked to chronic emotional stress, which is an underlying
reason for bad or short sleep, or insomnia [15]. Age is the the other
major contributing factor to sleep quality and quantity as the sleep
architecture changes across the lifespan [49]. Reduced sleep time
and quality among the elderly is linked to cellular changes, depres-
sion, pain, cardiovascular diseases, dementia and other medical
conditions [30].

The market offers solutions to this sleep crisis which are mostly
technical, medical and individual without addressing any social or
contextual factors that contribute to bad sleep [38]. Sleep-related
products promise the optimisation of the self by putting the posi-
tive, self-restorative effects of sleep to work [54], a notion widely
advertised through the sleep industry in the 2000s. Individuals
are promised that changing their sleep habits will lead to being
healthier and more productive [11].

Eun Choe et al. [12] published a conference paper at CHI’11,
outlining the opportunities for technology to support healthy sleep,
based on the premise that tracking of personal data increases aware-
ness and motivates desired behaviour changes. Since sleep-trackers
have become widespread and accepted in the past 10 years, several
studies look at their effectiveness to improve sleep. Sleep track-
ing does increase awareness about sleep patterns and can improve
sleep quality, particularly for people suffering from insomnia and
in clinical settings [3, 17]. Nevertheless, Liang and Ploderer [42]
found that improving sleep quality by merely measuring sleep as a
lifestyle choice is difficult because users do not know how to act
upon the data. Sleep depends on many internal (mental and phys-
ical health) and external (social, economical, stress, environment
etc.) factors which are often beyond the control of the individual.
Making connections for improvement is difficult as sleep is not
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a conscious activity. Similar results were found by Liu et al. [43]
and Ravichandran et al. [53]. People with existing sleep-related
problems are more interested in sleep technology, but sleep tech-
nology itself could be adding to the canon of technology which is
disrupting sleep. Baron et al. [6] provide case studies demonstrating
that sleep trackers can reinforce sleep-related anxiety. This leads to
people seeking medical help for exacerbated insomnia due to their
device, a phenomenon called orthosomnia.

2 SLEEP IS RELATIONAL
Sleep can only be known about from someone else, an observer who
a sleeper depends on for knowledge [50]. Sleep-tracking is one way
of accessing this knowledge. It makes the sleeping self observable.
Sleep-tracking technologies influence the environment-body-mind
dichotomy in different ways. Personal wearable technology can
directly interact with a user’s body and affect it without requiring
conscious thought [5]. These systems establish a channel for uncon-
scious communication between the body and the device, entering
into a symbiotic relationship [21] which can be maintained during
the unconscious state of sleeping.

This hybridity of human - non-human assemblages creates new
realities that shift people’s practices, subjectivity and change so-
matic limits and functionalities. It transforms the understanding of
what it means to be human and how the world can be experienced.
Asmore andmore bodies andminds are being extendedwith techno-
logical sensors the boundaries between natural and artificial, human
and non-human are being exposed to merely being socially con-
structed [10, 35, 36, 48, 66]. This notion reorients the human user as
a node within a larger system of different materialities and rhythms
of human and non-human interactions [29]. Digital devices actively
transform meaning and regulate their external environment. They
must be considered as social actors. They are produced in relation
to human users and through interactions with them. Human and
non-human are mutually influencing each other’s subjective and in-
dividual becoming [27, 41]. This system of nested networks, which
all life is part of, limits or enables different subjectivities and ways
of life. This implies the related vulnerability of all actors involved
[36, 65]. A critical posthumanist stance opens up new perspectives
on how technology is involved in the re-composition of the human
and non-human [10]. An understanding of agencies and relations
and their role in shaping the world is necessary to address societal
and environmental challenges through design. It is a suitable frame
of thinking when analysing sleep technology since contemporary
sleep patterns match societal inequalities. A posthuman perspec-
tive enables us to see the relationships between users and personal
devices, and how structures of inequality play out in the use of
sleep-trackers.

As smart wearables are becoming evermore ubiquitous, many of
which offer a sleep-tracking functionality, sleep transforms from
an unconscious, un-reflexive experience into an active, measurable
performance. This paper presents the initial findings of a study set
out to understand how sleep-tracking technologies as social agents
are creating and forming a new discourse around the practice of
sleeping. It describes the subjectivities of wearable sleep-tracking
devices which produce new knowledge and meaning. The following
description of non-human subjectivities of sleep-trackers serve as

a starting point to investigate the affective relationships within the
more-than-human network of wearable sleep-tracking.

3 METHODOLOGY
Discourse analysis as a methodology developed in the writings of
Michel Foucault [23–25] is a suitable methodology to research how
technologies define what it is to be human and how they produce
subjectivities. This study followed the guidance of Fairclough [20]
and Gillian [26]. In order to make the affects and effects of digital
objects more visible, devices were “interviewed” alongside human
interview participants as described by Adams and Thompson [1]. In
posthumanist research methodology, digital subjects are fully con-
sidered as social actors next to human users, with their own agency
and truth. They have the capacity to make sense, create meaning
through reflection and memory, translating between humans and
data and changing people’s individual and social behaviour [19].
Subjects of any kind are generated through their relationships and
inseparable from their context [27]. Through this methodology
non-human subjects are given a voice, making them available for
critical analysis so that their subjectivities can be described.

3.1 Data Collection
Three types of textual and visual materials were collected for anal-
ysis: academic research papers, expert and user interviews, and
online documents. All documents were stored, coded and analysed
in the qualitative data analysis software MAXQDA1.

3.1.1 Academic Research. After an initial search of key academic
papers in the field of wearable sleep-tracking technology, a snowball
method was used to collect additional documents of relevance that
were referenced in the initial papers. Only papers after 2010 were
included in the analysis, as this marks the time where sleep-trackers
became increasingly available for end-users and Choe et al. [12]
published an extended abstract leading to the paper “Opportunities
for computing technologies to support healthy sleep behaviors” in
2011. This led to an increased interest in sleep-technology within
the HCI community. A total of 30 papers were identified and un-
derwent analysis for this study. The research communities talking
about wearable sleep-trackers are multiple. The main perspectives
are provided from three areas of research: human-computer inter-
action [12, 31, 42–44, 53, 56, 61] including interaction design [2, 16]
and ubiquitous computing [13, 69]. Second is social sleep research
[34, 45, 57] including the sociology of health and illness [14, 68]
and qualitative research [59]. And the third area is medical sleep
research [7, 8, 47, 64] including the study of chronobiology [18, 33],
clinical sleep medicine [6, 55, 62] and medical computing [4, 32, 51].

3.1.2 Interviews. Interviews were conducted both with users as
well as designers and developers of wearable devices (experts). Each
interview followed the same interview guide, slightly adjusted for
users and experts respectively. The questions covered general atti-
tudes towards sleep as well as behaviours and rituals around the
transitional moments between being awake and sleeping. They
covered questions about sleep’s impact on the time being awake
and the impact of a wearable sleep-tracking device on sleep. Several
questions investigated the particular sleep-tracker in use, for what
1https://www.maxqda.com/
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Table 1: User Interview Participants

ID Device Duration Age Gender Place
SDRF Ōura 3m - 2y 26-40 F USA
PLCN Ōura 3m - 2y 26-40 M UK
AVSA Ōura 3m - 2y 41-55 M NZ
AHPD Ōura 3m - 2y 41-55 F USA
PPAW Ōura 3m - 2y 56-76 F USA
VDVL Ōura, SleepOn 2-5y 56-76 M USA
ASOG Ōura, Fitbit 3m - 2y 26-40 F UK
ICSE Fitbit 0-3m 26-40 F IRE
MCGI Dreem 0-3m 26-40 M UK
LTYL WHOOP 3m - 2y 41-55 M SGP
FUDE Garmin 5+ y 56-76 F USA

purposes they are employed and how the user-device relationship
and interactions evolve over time. This is followed by questions
about the interpretation of sleep data. Several questions were in-
formed by themethodology for interviewing digital objects to evoke
the telling of stories about the affective relationships between users
and their device(s) [1]. This study was approved by the Queen Mary
Ethics of Research Committee (QMREC2413).

A screener questionnaire to gather users of sleep-trackers for
the interview was shared in several active special interest groups
online2. Users had to confirm their regular use of a wearable device
and its functionality for sleep-tracking in order to be interviewed.
The recruitment of interview participants followed a quota aligned
to marketing statistics representing the demographics for users of
fitness-trackers [40, 52]. To the best knowledge of the researchers,
no publicly available demographics of sleep-tracker users existed at
the time. Details of the user interview participants can be found in
Table 1, including their participant ID, sleep-tracking device brand,
duration of consistently using a sleep-tracker, age-range, gender
and country of residence.

The experts were contacted individually via LinkedIn by the first
author, as their profile identified each expert working for any of
the sleep-tracking devices used by the user participants in a role in
design or development of the sleep-tracking functionalities. Two ex-
perts worked for the Paris (France) based company Dreem, one for
the Oulu (Finland) based company Ōura, one for the Boston (USA)
based company WHOOP, one for the Hangzhou (China) based com-
pany SleepOn and one for the San Francisco (USA) based company
Fitbit. Their job titles (in no specific order) at these companies are
Director of Product, Group Product Manager, Marketing and Com-
munications Manager, Chief Science Officer, Scientific Consultant,
Head of Biosignals and New Business Lead.

All interviews were conducted between 22 July 2020 and 16 April
2021 via video calls on the platform Jitsi3 and each interview lasted
for one hour on average. The interviews were screen-recorded
and transcribed manually. The transcription follows a light-weight

2Quantified Self ‘Sleep’ Forum, Ōura Ring Facebook Group, Fitness Trackers for Human
Performance Tuning & Analysis Facebook Group, Health Unlocked - Sleep Matters
Forum, Fitbit ‘Sleep Better’ Forum;
3https://jitsi.org

protocol for inline annotation of transcripts for disfluency and
laughter after Hough et al. [37].

3.1.3 Online Documents. In addition to academic research and
interviews a total of 95 digital artefacts dating back to 2010 were
collected to further inform the discourse analysis. These materials
include the websites (8) and social media accounts (4) of wearables’
companies, blog posts (19), product reviews (11), news headlines
and articles (49) and ads (4).

3.2 Data Coding and Analysis
This paper presents an overview of the non-human subjectivities
the sleep-tracking discourse produces. The data was looked at
through a lens of identifying those subjectivities and their rela-
tionships to human users. All materials were coded by the lead
author according to themes emerging from the language in use
[20]. The same codes were applied across all types of materials.
Using MAXQDA, codes were summarised first on a document level
and then in a summary table across documents. Materials for this
analysis refer to various different brands and models of wearable
sleep-tracking devices, but patterns of subjectivity occur across the
brands. In order to analyse the non-human subjectivities and the re-
lationship between human and non-human agents, object personas
are created [46]. The six personas emerged from a category with
the label “Role”, including sub-codes for references to the role a
sleep-tracker plays in a user’s life. Examples and evidence of those
occurrences is provided in Figures 1-6.

4 PRESENTATION OF THE RESULTS:
NON-HUMAN SUBJECTIVITIES

Wearable devices influence the way their users behave, move, talk
or feel. These devices feel alive as they demand to be engaged with.
The embodied self of the sleep-tracker exists both as an object
in the world but also as a subject of experience. It is subjectively
aware of the world through its sensors, algorithms and encoded
standards and norms. And it is participating and present in social life
[10, 36, 41]. In the following, six types of sleep-tracker subjectivities
are presented.

4.0.1 Teacher. The Teacher provides information, insight and knowl-
edge about one’s sleep and sleep in general, both to the user on a
personal level and also the general public by presenting aggregated
sleep data and feeding their knowledge into the wider discourse.
The description of the sleep-tracker as a teacher comes mostly from
expert interviews (E1, E2, E6) and academic research ([43, 59, 69]).
The Teacher encourages interest and curiosity about the personal
sleep pattern and quality (Gibbs 2014a). They teach their user new
habits and give suggestions on how to improve sleep (Fisher 2014,
[59]). Through educational content they help their user by making
correlations and changes in the collected data visible and explaining
those trends (E1, E2, E6). The Teacher’s objective, however, is more
to inform their user than actively trying to change their habits. Ed-
ucating the user about their personal data is the most meaningful,
as sleep-data is individualistic. A comparison with others, goals or
averages are less actionable for sleep than for other measures ([43]).
Through a blog and other communication channels the Teacher ed-
ucates a wider audience beyond the immediate user on sleep, sleep

https://jitsi.org
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Figure 1: Collage of materials describing the ‘Teacher’.

data and sleep improvement (E2). Their data is used in collaboration
with scientists to generate new insights. Device-specific education
and conceptual definitions are important as well. The data across
devices varies due to the types and sensitivity of embedded sensors
and the brand-proprietary algorithms interpreting sleep (E6, [69]).

Figure 2: Collage of materials describing the ‘Informant’.

4.0.2 Informant. The sleep-tracker observes and monitors the
sleeping human body, creates knowledge and distributes this data
among other interested parties external to the user. Experts (E1,
E3), the media (Crawford 2014, Federman 2020, Filloux 2013) and
acedemics ([51, 68]) describe the sleep-tracker as an Informant. As
sleep can only ever be understood through an other, information
from sleep-tracking devices influences a personal understanding
of the sleeping body (E1, E3, Allison 2020, Corbyn 2014, Hopkins
Medicine 2020, SleepOn 2021, Williams 2020, WHOOP 2021, [68]).

The Informant propagates a shift towards a data-driven regime
of truth. Studies show that humans consider data to be more true
and objective than personal experiences (E3), but there is no di-
rect measurement for consciousness or sleep. Sleep-trackers are
not very accurate detecting different sleep stages (Turk 2019), they
over-estimate sleep duration compared to polysomnography but
they underestimate it compared to the self-reported sleep duration
(E5). This makes a difference when data is considered an objec-
tive truth (Crawford 2014). The Informant delivers a continuous
stream of data to their developing company and helps inform the
development of the product as well as marketing campaigns (E2).
Media and researchers express a concern about how the data is
used to monitor and influence people (Crawford 2014, [51]). The
Informant’s data could be used to discriminate in multiple ways
such as deny health benefits, employment or similar (E3).

Figure 3: Collage of materials describing the ‘Companion’.

4.0.3 Companion. Mainly users (ASOG, FUDE, LTYL, SDRF) and
the media (Alger 2019, Bellabeat 2020, Bramley 2018, Green 2020,
Samadder 2019, Skidelsky 2010) use language associated with com-
panionship or friendship to talk about the sleep-tracker. The Com-
panion is continuously present in their user’s life, since sleep-
trackers are usually worn around the clock (ASOG, FUDE, LTYL,
SDRF). They are participating in the intimate practice of sleeping
and thus develop a strong bond with their user (Alger 2019, Bramley
2018, FUDE, SDRF). The Companion is referred to when users are
in conversation with friends. They are part of their social circle
(SDRF). The connection between Companion and user is so strong,
that a user feels regret when the Companion’s battery runs out dur-
ing sleep (SDRF) or they forgot to put it on. Even if their form does
not resemble any known living being, the presence of a Companion
can be calming, give a sense of security and control, which facil-
itates restfulness (Bramley 2018, Samadder 2019, Skidelsky 2010,
[51, 61]). The Companion can be a neutral, non-judgemental partner
when life is difficult for the user and good sleep is not possible (E1).
They are supporting their wearer in reaching personal sleep-goals
(Bellabeat 2020, LTYL, SDRF). Companions are participants and
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co-producers of knowledge in people’s lives. They can give useful
information about sleep quality and help reflect on decisions made
in the past day (E1). It can bring awareness to things that cannot
directly be experienced by a person (Green 2020).

Figure 4: Collage of materials describing the ‘Therapist’.

4.0.4 Therapist. Academic and medical research, experts, users
and the media all refer to the therapeutic potential of consumer
sleep-tracking devices. A medicalised approach to sleep has led
to the development of consumer devices for the diagnosis, treat-
ment and even cure of sleep disorders. They are involved in clinical
studies (Dreem7 2021, [7, 55]) and used by patients and medical pro-
fessionals to monitor health and symptoms (ASOG, AHPD, FUDE,
SDRF, VDVL). It is the persona of the Therapist which allows the
sleep lab to enter the home (VDVL, [68]). Therapist wearables are
inspired by medical technology and aspire towards being as accu-
rate in detecting sleep stages as polysomnography (Turk 2019). The
accuracy of measurement is important when users are patients who
want to monitor their condition and decide whether or not to seek
medical advice ([51, 69]). The Therapist performs multiple tasks a
medical professional would do, while being more cost effective (E6,
ASOG, FUDE, VDVL). Insomnia or sleep disorders are medically
speaking symptoms of other pathologies, nevertheless Therapists
promise treatment for insomnia, cure sleep disorders or other ther-
apeutic effects (Gabbatt 2017, E4, E6, Campbell 2020, [13]). The
Therapist produces data which can be taken to and discussed with
a medical professional to support diagnosis (Devlin 2019, [12, 43]),
or they can help a human doctor to monitor health and symptoms
of illness outside the doctor’s office (Gladstone 2020, [62]). Due
to its accessibility the Therapist could support governments with
population health-management (Dreem1 2021, WHOOP). Often
users trust their Therapist so much, that they use the insights for
computer-aided self-diagnosis of sleep disorders as the devices
track for various symptoms (ASOG, AHPD, FUDE, SDRF, VDVL,
Campbell 2020, Chen 2019, Oura2 2020, SleepOn10 2021, [8, 64, 68]).
Therapists focus on physiological signs of health and wellbeing
and provide their user with a feeling of control over their holistic

health (AHPD, FUDE, SDRF, VDVL). Professional athletes wear
sleep trackers to improve their recovery time and in order to reduce
their proneness to injury (WHOOP).

Figure 5: Collage of materials describing the ‘Coach’.

4.0.5 Coach. Experts, users, academics and the media put a strong
emphasis on presenting the sleep-tracker as a Coach. Sleep-tracking
alone does not change behaviour but together with coaching or
guidance it improves the outcome (E5, [6]). The Coach empow-
ers people to make better lifestyle decisions in relation to their
sleep. They consider personal circumstances and devise a person-
alised plan, sleep schedule and sleep targets for a user to follow
to meet their personal sleep needs and improve sleep quality (E1,
ASOG, AHPD, AVSA, LTYL, MCGI, PPAW, PLCN, SDRF, Fitbit12
2020, Green 2020, Oura12 2018, WHOOP 2021, [58]). The Coach is
at times considered more reliable than human, personal feelings
(AHPD). Sleep-trackers are not necessarily accurate but they help
to understand sleep. A Coach can successfully act as a guide to im-
proving it. The Coach executes guidance through different features
such as reminders, warnings, goals, scores and verbal assessments
(Green 2020, [12]). The Coach uses biometrics to measure habits
and introduces biometric and sleep goals into their user’s life and
establishes new terms like wellness or readiness (E5, ASOG, AVSA,
PPAW, PLCN). The sleep scores or readiness scores provided by
their Coach helps the user understand how prepared they are for
the day ahead and to take informed decisions (Fowler 2020, Turk
2019, WHOOP 2021). The Coach is modeled on a personal trainer,
which not everyone has access to due to cost constraints. They
push their wearer to their limits and optimise the recovery to in-
crease physical performance (E2, WHOOP, [68]). The Coach also
sets boundaries during the day for how much activity is enough
in order to not strain the body too much (E2, AVSA, LTYL, SDRF).
They inherently link improved sleep quality to improved daytime
performance. The Coach tells their user what to do and gives re-
alistic expectations on which goals can be met (AHPD, WHOOP
2021). The Coach is informed by data as a baseline view of what is
normal for an individual and how it deviates from the norm (Fowler



CHI ’22 Extended Abstracts, April 29-May 5, 2022, New Orleans, LA, USA Anna N. Nagele, Julian Hough, and Zara Dinnen

2014). The Coach also describes and ranks their user in comparison
with users of a similar demographic so the user can improve and
compete both with them-self but also with the data peer group
(LTYL). Creating data driven games or competitions perpetuate the
notion that data stands for scientific values, objectivity, reliability
and trustworthiness (Crawford 2014, [45]).

Figure 6: Collage of materials describing the ‘Mediator’.

4.0.6 Mediator. Sleep-trackers operate at a point where internal
and external factors of a user’s life collide, aiming to balance be-
haviours and feelings with the natural circadian rhythm (E5, Oura9
2020). The sleep-tracker as Mediator combines and correlates var-
ious aspects of life and their user’s body data and mediates their
behaviour through the data. It is a concept that emerges from user
interviews (ASOG, AVSA, LTYL, MCGI) and academic research
([51, 57, 68]). Mediators look at user behaviours and feelings and
collate them into universal metrics (AVSA, LTYL). The Mediator
negotiates between activities and feelings. They want to help their
user reflect on their lives but do not present themselves as the ob-
jective truth (ASOG, AVSA, MCGI). They acknowledge that sleep
data is an abstracted form of the experience itself, influenced by
particular standards of what it means to be healthy (Crawford 2014).
Accuracy towards a gold-standard or comparison to average users
is not necessary or desirable when the Mediator presents data for
self-reflection. Mediators play a role in shaping the understanding
of the human self. The Mediator helps a user to take informed
decisions and sometimes to communicate to medical or training
professionals - therefore the Mediator needs to be taken serious by
their user ([51]). Mediators act as translators, opening invisible as-
pects of everyday life to scrutiny, making them visible, identifiable,
knowable and linking them to the theme of self-optimisation by
inviting scrutiny and intervention (ASOG, AVSA, [57, 68]). Media-
tors create data-doubles of their users, constructs of information
without a body, that invite self-reflection and behaviour change
(ASOG, AVSA, LTYL, [57]).

5 DISCUSSION
Subjectivites of sleep-tracking devices are produced through vari-
ous discourses influencing each other: clinical sleep research, sleep-
related consumer products, their users and an increasing public
awareness around the importance of sleep. This study presents
findings towards an understanding the ways that consumer sleep-
tracking technology influences the personal, social and cultural
meaning of sleep. The presentation of these findings is aimed at
starting a conversation around norms of the sleeping human body
and how it is affected through the relationship with a wearable,
connected, sleep-tracking device.

After reviewing and analysing the discourse around wearable
sleep-trackers, it appears that the motto “work hard, play hard” [28]
sounds more like “work hard, sleep hard” today. For a consistent
sleep schedule and to meet the demands and stress of working life
there is not much time for play but only for continuous quests of
self improvement. Sleep-trackers play important and varied roles
to facilitate the market’s need to create a productive workforce
and at the same time sell to a perceived need of perpetual self
improvement. Lyall and Robards [45] describe the roles of digital
self tracking-devices with the categories of Tool, Toy and Tutor.
The Tutor is similar to the roles of the Teacher or the Coach as
discussed in this extended abstract. However, the role of a Toy
has not been found to be applicable for sleep-trackers. Despite
the gamification of the sleep-experience through sleep-tracking
devices there is a clear demand for employing sleep to improve
productivity, health or well-being. The measuring of sleep as a
lifestyle choice can create sleep disorders such as orthosomnia
[7]. An understanding and discussion of a wearable sleep-tracker
merely as a Tool, not acknowledging it as an agent, is not useful.
As Verbeek [66] describes, “technological development has reached
a stage in which technology has started to interfere explicitly with
the nature of human beings. Intentionality used to be one of these
concepts which belonged to the realm of the exclusively human,
but by now it has become clear that it needs to be extended to
the realm of technology – and to the realm of human–technology
amalgams.” If one decides to wear a sleep tracker one also has to
acknowledge that it will influence their behaviour, self-knowledge
and change decision-making.

Existing consumer-grade wearable devices are helping certain
individuals with their sleep problems, to meet sleep-related goals
and raise awareness about sleep as suggested by Choe et al. [12].
They are, however, not directly addressing any of the key con-
tributors to sleep quality and duration, namely the socioeconomic
background, chronic emotional stress or ageing [9, 15]. For now,
sleep-trackers potentially increase social inequalities due to the
required personal and financial freedom for sleep improvement
as well as financial accessibility to novel technologies. They also
require a certain technological affinity which might exclude the
elderly. Improvements in accuracy of the devices could contribute
to facilitating and reducing the cost of clinical sleep research and
improve global access to healthcare [18].

The findings of this study demonstrate how a sleep-tracker is
never a neutral device. They are inseparable from their own and
their user’s subjective becoming. A data-driven regime of truth
around sleep compromises the human experience and can have
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far-reaching impacts which are beginning to be understood. Posthu-
manist research offers ways to re-contextualise human existence
and to move forward through more-than human collaboration, em-
powerment and creativity [10]. This reading of sleep-trackers as
subjectivities can open up new ways for designing with and around
sleep, a physiological need that all organisms share. It is an attempt
to open up a new direction for the design of sleep-technology to
improve planetary health through a better mediation between eco-
nomic and natural rhythms which in turn could lead to a better
balance between the interests of human and planetary needs for a
sustainable future.

The six roles sleep-trackers can play in user’s lives as presented
in this study can be considered by designers when developing dig-
ital health and well-being tools and programmes. In a next step
the researchers will map the affective relationships between hu-
man, non-human and technology, and how this is mediating the
experience of sleeping.
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Research Device. Qualitative Inquiry 25, 3 (March 2019), 260–270. https://doi.
org/10.1177/1077800418801376

[60] Azizi Seixas, Joao Nunes, Collins Airhihenbuwa, Natasha Williams, Caryl James,
Girardin Jean-Louis, and S. R Pandi-Perumal. 2015. Linking Emotional Distress
to Unhealthy Sleep Duration: Analysis of the 2009 National Health Interview
Survey. Neuropsychiatric Disease and Treatment (Sept. 2015), 2425. https://doi.

org/10.2147/NDT.S77909
[61] Nathan Arthur Semertzidis, Betty Sargeant, Justin Dwyer, Florian Floyd Mueller,

and Fabio Zambetta. 2019. Towards Understanding the Design of Positive Pre-
sleep Through a Neurofeedback Artistic Experience. In Proceedings of the 2019
CHI Conference on Human Factors in Computing Systems - CHI ’19. ACM Press,
Glasgow, Scotland Uk, 1–14. https://doi.org/10.1145/3290605.3300804

[62] Anita Valanju Shelgikar, Patricia F. Anderson, and Marc R. Stephens. 2016. Sleep
Tracking,Wearable Technology, andOpportunities for Research and Clinical Care.
Chest 150, 3 (Sept. 2016), 732–743. https://doi.org/10.1016/j.chest.2016.04.016

[63] Katherine A. Stamatakis, George A. Kaplan, and Robert E. Roberts. 2007. Short
Sleep Duration Across Income, Education, and Race/Ethnic Groups: Population
Prevalence and Growing Disparities During 34 Years of Follow-Up. Annals of
Epidemiology 17, 12 (Dec. 2007), 948–955. https://doi.org/10.1016/j.annepidem.
2007.07.096

[64] Jan Van den Bulck. 2015. Sleep Apps and the Quantified Self: Blessing or Curse?
Journal of Sleep Research 24, 2 (April 2015), 121–123. https://doi.org/10.1111/jsr.
12270

[65] Couze Venn. 2010. Individuation, Relationality, Affect: Rethinking the Human in
Relation to the Living. Body & Society 16, 1 (2010), 129–161. https://doi.org/10.
1177/1357034X09354770

[66] Peter-Paul Verbeek. 2008. Cyborg Intentionality: Rethinking the Phenomenology
of Human–Technology Relations. Phenomenology and the Cognitive Sciences 7, 3
(Sept. 2008), 387–395. https://doi.org/10.1007/s11097-008-9099-x

[67] A N Vgontzas, H-M Lin, M Papaliaga, S Calhoun, A Vela-Bueno, G P Chrousos,
and E O Bixler. 2008. Short Sleep Duration and Obesity: The Role of Emotional
Stress and Sleep Disturbances. International Journal of Obesity 32, 5 (May 2008),
801–809. https://doi.org/10.1038/ijo.2008.4

[68] Simon J. Williams, Catherine Coveney, and Robert Meadows. 2015. ‘M-apping’
Sleep? Trends and Transformations in the Digital Age. Sociology of Health &
Illness 37, 7 (Sept. 2015), 1039–1054. https://doi.org/10.1111/1467-9566.12283

[69] Rayoung Yang, Eunice Shin, Mark W. Newman, and Mark S. Ackerman. 2015.
When Fitness Trackers Don’t ’Fit’: End-User Difficulties in the Assessment of
Personal Tracking Device Accuracy. In Proceedings of the 2015 ACM International
Joint Conference on Pervasive and Ubiquitous Computing - UbiComp ’15. ACM
Press, Osaka, Japan, 623–634. https://doi.org/10.1145/2750858.2804269

https://doi.org/10.1111/j.1365-2869.2008.00627.x
https://doi.org/10.1145/3010915.3010988
https://doi.org/10.1145/2838739.2838742
https://doi.org/10.1145/2838739.2838742
https://doi.org/10.1145/2686612.2686623
https://doi.org/10.1177/1440783317722854
https://doi.org/10.1177/1440783317722854
https://doi.org/10.1145/3290605.3300565
https://doi.org/10.1007/s11325-011-0585-y
https://doi.org/10.1093/sleep/27.7.1255
https://doi.org/10.1093/sleep/27.7.1255
https://doi.org/10.1108/OIR-04-2018-0115
https://doi.org/10.1145/3025453.3025557
https://doi.org/10.1215/00029831-1959526
https://doi.org/10.1215/00029831-1959526
https://doi.org/10.1007/s40675-019-00150-1
https://doi.org/10.1007/s40675-019-00150-1
https://doi.org/10.1145/2556288.2557039
https://doi.org/10.3390/soc4010068
https://doi.org/10.3390/soc4010068
https://doi.org/10.1145/3290605.3300732
https://doi.org/10.1177/1077800418801376
https://doi.org/10.1177/1077800418801376
https://doi.org/10.2147/NDT.S77909
https://doi.org/10.2147/NDT.S77909
https://doi.org/10.1145/3290605.3300804
https://doi.org/10.1016/j.chest.2016.04.016
https://doi.org/10.1016/j.annepidem.2007.07.096
https://doi.org/10.1016/j.annepidem.2007.07.096
https://doi.org/10.1111/jsr.12270
https://doi.org/10.1111/jsr.12270
https://doi.org/10.1177/1357034X09354770
https://doi.org/10.1177/1357034X09354770
https://doi.org/10.1007/s11097-008-9099-x
https://doi.org/10.1038/ijo.2008.4
https://doi.org/10.1111/1467-9566.12283
https://doi.org/10.1145/2750858.2804269

	Abstract
	1 A crisis of sleep
	2 Sleep is relational
	3 Methodology
	3.1 Data Collection
	3.2 Data Coding and Analysis

	4 Presentation of the Results: Non-Human Subjectivities
	5 Discussion
	Acknowledgments
	References

