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is transformed. The cyclic-reproductive body emerges as an agency that is ever-present and
boundless, yet distinct from the subject. It becomes something that users cannot completely
grasp or know, while remaining ever-present in their lives. In a concluding discussion, I
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and new worlds possible.
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To the women in my life






“One of the things I find relevant about Princess Diana is the fact that she was
a woman in full transformation. In other words, she was more interesting for

what she was becoming than for what she actually was.

(Braidotti, 2002, p. 16)
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Preface

As I stepped into the world of FemTech and began this research, I did so think-
ing that this would be a story about FemTech and empowerment. A story about
patriarchy and power, about women taking power, or being stripped of power,
in a zero-sum game. I approached FemTech with a certain win-lose mentality,
wanting to know if FemTech could empower women or not. However, as time
passed, this view of power began to create a sense of friction. There was some-
thing unsettling about viewing FemTech in this way. As I learned about
FemTech through my research and empirical material, power did not appear
as a zero-sum game, but as something in which the whole was greater than the
sum of its parts. I realised that patriarchal views of power as something to be
possessed or not possessed, as belonging to one group or another, did not cap-
ture the dynamics involved. I began suspecting that any attempt to evaluate
FemTech’s promise of empowerment was bound to fail.

Over the course of this research, I encountered things both in the empirics
and within myself that I could not explain through my initial critical feminist
perspective. It could not explain how I changed with FemTech. How I, after a
couple of years, suddenly could guide my friends in their concerns about re-
productive health and answer their questions about fertility. It did not explain
why I sometimes wanted to get rid of FemTech altogether, and other times
defended it when others criticised it. I noticed that I changed with the research,
with FemTech. It was not an oppressive power, nor was it empowering. In-
stead, it was transformative — a power that changed me. With FemTech, I be-
gan to understand myself and my life in relation to my body. Regardless of
my mood and emotions, I started asking myself if what I felt could be caused
by my cycle. If I slept unusually good or bad, I would wake up and wonder
whether it could be cycle-related. If I felt annoyed, I tried to calculate if it was
PMS. Happy, energetic, brave — ovulation?

Furthermore, as a person who had never previously engaged with
FemTech, I started my PhD excited to study it. Little did I know that FemTech
would be studying me. Through my empirical data collection, I managed to
properly mess up my algorithms on Google, Facebook, YouTube, and Insta-
gram, and probably many other platforms that I am still not aware of. Never
before had I received so many suggestions to track my hormones, freeze my
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eggs, adjust my lifestyle to my cycle, buy pregnancy tests, explore sextech,
enrol in online fertility courses, or buy app subscriptions. The algorithms
quickly seemed convinced that there was something wrong with me, although
they were not sure just what.

How, then, do you study a phenomenon that studies you back? How do you
define a force that changes you to your core? How do you capture effects of
technology that linger, even after you log out? To tackle these questions, I
turned to relational perspectives. Studying FemTech was relational: 1 was
studying FemTech, and FemTech was studying me. Studying FemTech was
transformative. With FemTech, I changed. As such, I wrote a story that is not
about gender or female health technologies as such, but a story about bodies
transforming with technology. This story is about Making Bodies, about Be-
coming with FemTech.
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1 Introduction

“The body is an inherently complex subject to address — we have bodies, we are
bodies, and we exist in continuous relations with other bodies. The body is both
a material object and the root of our subjectivity” (Homewood et al., 2021, p. 1).

In this PhD thesis, I tell a story about how bodies become with technologies.
The story takes place in our postdigital world — a world after digitalisation —
where there is no longer any clear separation between the digital and non-
digital spheres of our lives. It is a time in which digital technologies have fun-
damentally changed how we live, act, and engage in society, a world in which
we make and are made with technologies. The story begins with an existential
curiosity related to our postdigital condition: In a world where we increasingly
live and create new life with technologies, what does it mean to have a body,
to be a body, and to exist in relation to other bodies? To explore this curiosity,
I turn to FemTech — female health technology — asking what bodies become
with FemTech.

1.1 The rise of FemTech

“I believe the world needs and deserves something like a female health graph,
so that we can live our lives as we desire, not in spite of our biology, but in
sync with it” (Ida Tin, founder of the cycle-tracking app Clue, 2017).

The concept of FemTech was coined by the Danish entrepreneur Ida Tin in
2016. In 2012 she founded Clue, one of the first cycle-tracking apps on the
market, which was quickly accompanied by many others. To describe the
emerging technologies addressing women’s health that were flooding the mar-
ket, Tin introduced the term FemTech, short for female technology (Tin,
2016). Today, FemTech is commonly used to describe technologies, weara-
bles, and software designed to support women’s health and wellness. Com-
monly framed as technology made for women, by women, FemTech chal-
lenges the historical marginalization of women’s health and centres women’s
bodies and biology as something to live in sync with rather than in spite of.
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Around half of all FemTech products address reproductive health
(FemTech Analytics, 2022). This category includes digital and app-connected
wearables and insertable technologies, although most FemTech products take
the form of mobile apps. Reproductive health apps include cycle-tracking apps
that monitor menstruation and fertility, as well as pregnancy apps. Together,
they offer users digital tools for cycle tracking and pregnancy monitoring,
claiming to offer users control, cycle knowledge, and reliable predictions
through data-driven algorithms.

Since 2013, more than three hundred apps focusing on menstruation and
fertility have become available in app stores (Reime et al., 2023), and today
there are more pregnancy apps on the global market than apps about any other
medical topic (Nabovati et al., 2023). Collectively, reproductive health apps
have attracted hundreds of millions of users globally. At the time of writing,
for example, Clue reports 10 million monthly active users across 190 countries
(Clue, 2026). Natural Cycles report that their app is used by more than 6 mil-
lion users as a hormone-free contraceptive to track the cycle and to plan and
follow pregnancy (Natural Cycles, 2026). Flo reports 420 million downloads
and 77 million monthly active users who use the app to track periods, ovula-
tion, pregnancy, and perimenopause (Flo, 2026). Preglife describes itself as
Scandinavia’s leading pregnancy app and reports more than 10 million users
across Europe (Preglife, 2026), while Babyjourney claims to be the Nordic
region’s largest pregnancy app, with 500,000 users following their pregnan-
cies week by week through the platform (Babyjourney, 2026).

1.2 Staying with the trouble of FemTech

Research on FemTech is characterised by a dualistic understanding of the phe-
nomenon (Alzate, 2024; Study I). On the one hand, FemTech is often ap-
proached in terms of its potential to improve women’s health, particularly re-
productive health. Previous research has highlighted the usefulness of repro-
ductive health apps in helping users learn about and manage their bodies:
tracking menstrual cycles, navigating thoughts, behaviours, and emotions as-
sociated with the cycle, becoming pregnant, and learning about foetal devel-
opment and bodily changes during pregnancy (e.g. Lupton & Pedersen, 2016;
Lee & Moon, 2016; Epstein et al., 2017; Karlsson, 2019; Fox et al., 2020;
Ortiz Juarez-Paz et al., 2023; Stuifzand & Smit, 2023; Lindhardt et al., 2024).
FemTech has also been highlighted as having the potential to challenge taboo,
illiteracy, and secrecy around women’s reproductive health, provide solutions
to previously understudied aspects of women’s health, make women’s health
care more effective and cost-efficient, and generate data for research purposes
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(e.g. Stuifzand & Smit, 2023; Fowler & Ulrich, 2023; Sanz Urquijo & Lopez
Belloso, 2023; Khan & Azhar, 2023; Dahlman et al., 2023).

On the other hand, FemTech is often approached through a range of critical
perspectives that identify problematic aspects of these technologies. Taken to-
gether, this body of research presents FemTech as frequently failing to live up
to its emancipatory promises. Researchers have shed light on issues such as
data privacy concerns (e.g. Mehrnezhad & Almeida, 2021; Mehrnezhad et al.,
2022; Kelly & Habib, 2023; Alfawzan & Christen, 2023; Malki et al., 2024;
Grimme et al., 2025); limited regulation (e.g. McMillan, 2022; 2023; Raposo
& Palmieri, 2023; Fowler & Ulrich, 2023; Su, 2025); commodification of us-
ers (e.g. Lupton, 2015; Healy, 2021); perpetuation of normative ideals and
feminine stereotypes (e.g. Lupton, 2015; Hendl & Jansky, 2022; Jacobs &
Evers, 2023; Souto & Miiller, 2025); and assumptions about normative users
combined with a lack of inclusive design (e.g. Krishnamurti 2022; Hendl &
Jansky, 2022; Balfour, 2023; Canali & Hesselbein, 2023; Wilkinson & Shipp,
2025). Furthermore, scholars have argued that the way self-tracking apps
quantify the body reflects a contemporary conceptualisation of the body as an
unfinished project requiring continuous work and improvement — a neoliberal
ethos that promotes self-management through constant measurement, assess-
ment, and optimisation (e.g. Lupton, 2012; 2015; 2016; Ajana, 2017). From
this perspective, FemTech encourages the constant surveillance of the body
and self-responsibilisation that positions individuals as responsible for opti-
mising their own health, sometimes in contexts where public support for re-
productive healthcare is limited (Monteleone & Day, 2023; Jules, 2023;
Canali and Hesselbein, 2023; Balfour, 2024; Hofmann, 2024).

In approaching FemTech, I view both of these dual perspectives as valid.
Technology has been described as neither good, bad, nor neutral (Kranzberg,
1986; Wajcman, 2004). In the case of FemTech, technology is perhaps both
good and bad, but it is never neutral. Inspired by this view, I distance myself
from technosolutionist approaches that assume new technologies can solve
social problems, while also rejecting perspectives that understand technology
as inherently patriarchal (Wajcman, 2004; Haraway, 2016a). Instead, I seek to
remain with FemTech in all its complexity and contradictions. In doing so, I
attempt to stay with the trouble of FemTech in technofeminist Donna Hara-
way’s sense, acknowledging the messy and relational entanglements of hu-
mans and technologies, and exploring what it means to live with technologies
in everyday life. From this perspective, technologies neither automatically
solve nor ruin anything, but they do something — they are performative (Barad,
2007). This involves a relational understanding: as humans make technolo-
gies, technologies also make humans.
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1.3 The body through the case of FemTech

In Human-Computer Interaction (HCI), the discipline within which this thesis
is situated, the body is central. Looking at how people interact with technology
inevitably involves bodies, as interaction with technology is fundamentally
embodied. It is through the body that we physically hold, touch, interact with,
and perceive technology. I position my work within an emerging body of HCI
research commonly referred to as entanglement HCI (Frauenberger, 2020).
Drawing on theories of entanglement, this field understands technologies and
humans as intertwined — as entangled. With the emergence of wearable and
implantable technologies, humans are entangled with technology in the literal
sense. Yet, this entanglement is also metaphorical, as technologies have be-
come an integral part of how we go about and experience everyday life. Given
how much time many of us spend with a smartphone in our hands, for exam-
ple, the phone can be understood as an entangled extension of the body rather
than as an external artefact. Entanglement theories address these changing re-
lationships with technologies and expand our understanding of bodies as
more-than-human and intertwined with technologies (Frauenberger, 2020;
Homewood et al., 2021).

In exploring the body through the case of FemTech, I approach bodies and
FemTech as entangled. In doing so, I approach bodies as emergent phenom-
ena, meaning that they do not pre-exist their entangled state (Barad, 2007).
Instead, I view bodies as emerging relationally with technologies. Bodies, in
this sense, are not fixed or stable but are constantly becoming. Bodies become
with technologies in the sense that what we do with technologies shapes them.
Technologies change how bodies look, feel, behave, are understood, and are
ascribed meaning — they transform both the matter and the meaning of bodies.
Therefore, the theoretical premise of this thesis is that technology actively par-
ticipates in the making of bodies — that bodies become with FemTech.

1.4 Research aim, question, and design

In this thesis I explore the becoming of bodies with FemTech, motivated by
the widespread use of reproductive health apps for tracking menstruation, fer-
tility, and pregnancy. The aim of the research is both empirical and theoretical.
Empirically, the aim is to understand the implications of FemTech for what it
means to have a body, be a body, and exist in relation to other bodies in a time
when digital technologies have fundamentally transformed how we live, act,
and interact in society. Theoretically, the aim is to expand how bodies are
conceptualised, understood, and designed for within HCI. This aim is moti-
vated by the need for new theoretical perspectives that address the entangled
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relations between bodies and technologies that characterise contemporary life.
More broadly, it engages with questions about what kinds of humans we are
becoming with technology (Frauenberger, 2020; Homewood et al., 2021). 1
address this aim by asking the following overarching research question:

What do bodies become with FemTech?

I explore this question through five empirical studies and a qualitative multi-
methods approach. The empirical focus of the research is on the development,
design, and use of FemTech. The body runs as a common thread throughout
the studies, and the overarching research question is addressed in this kappa,
where I synthesise and analyse the findings from all five studies.

Study I sets the scene by reviewing and synthesising the current research on
FemTech. It demonstrates how FemTech has been understood and defined in
previous research and identifies a gap and need for empirical research that
engages with the diverse stakeholders of FemTech. As such, it informs the
empirical focus of Studies II-V. It also proposes entanglement theories as use-
ful resources for addressing the complex intertwinement of FemTech and its
users, thus informing the theoretical framing of this overall research.

Study II turns to the developers of FemTech. Through interviews with
FemTech developers, it presents the stories they tell about how their repro-
ductive health technologies come into being and shows how FemTech is nar-
rated into existence.

Study III moves closer to the technologies themselves. By exploring the de-
sign, functionality, and visions embedded in cycle-tracking apps, it examines
how these apps represent the menstrual cycle through design.

Study IV centres users through interviews with pregnant women who use
pregnancy apps. It shows how app-user entanglements play out in lived expe-
riences of pregnancy and the pregnant body.

Study V is an autoethnographic study of my own use of cycle-tracking apps.

It explores how cycle-tracking intimately shapes lived experiences and under-
standings of both the menstrual cycle and the body.
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1.5 Dissertation overview

Moving on from this introduction, Chapter 2 outlines the theoretical frame-
work that informs the research. Chapter 3 presents the methodological choices
underpinning the empirical studies, together with reflections on epistemology,
ontology, and ethics. Chapter 4 summarises the empirical studies in relation
to the overall narrative of this thesis. Chapter 5 synthesises and analyses the
findings from the empirical studies and answers the overarching research
question. Finally, Chapter 6 presents a concluding discussion that reflects on
the implications of the research in relation to its aims. The five empirical stud-
ies are presented after the kappa.
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2 Theoretical Background

In this chapter, I present the theoretical perspectives that inform the under-
standing of bodies that this thesis builds on. First, I situate the research in
entanglement and feminist HCI, then I present the theoretical framework that
allows me to view bodies as entangled, posthumanly performed, and emer-
gent.

2.1 The body in HCI — situating the research

In HCI, the body has been, and continues to be, increasingly present. Inspired
by industrial engineering and human factors, first-paradigm HCI research de-
voted considerable attention to the body through questions of ergonomics and
the physical body interacting with technology (Harrison et al., 2007). The
body was understood in a mechanical sense, as a vehicle for interaction, and
human-computer interaction as a man-machine coupling. The goal was to op-
timize the fit between human and machine by identifying interactional prob-
lems and finding pragmatic solutions to them (Harrison et al., 2007; Home-
wood et al., 2021). User experience was commonly evaluated by third-person
observation, and the body was approached as an object of study rather than as
a source of subjective experience (Homewood et al., 2021). The body, in this
first paradigm, was interesting for human-computer interaction primarily in
the sense of making sure that the technology fit the human body, e.g. that the
computer mouse fit comfortably in the human hand (Harrison et al., 2007).
In second paradigm HCI research, attention shifted towards cognition and
mental processes. Closely associated with cognitive science and psychology,
this paradigm treated the computer as a metaphor for the mind itself — an in-
formation processing device (Hurtienne, 2009). From cognitive science, HCI
inherited a focus on information processing: how humans perceive, store, and
retrieve information; solve problems and make decisions; and learn new tasks,
alongside a use of laboratory experiments (Harrison et al., 2007; Hurtienne,
2009). Research focused on evaluating technologies that centred usability,
functionality, and efficiency — whether systems were easy to learn and simple
to use — while the embodied aspect of interaction was largely set aside (Harri-
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son et al., 2007; Hurtienne, 2009; Homewood et al., 2021). The user was
viewed as an information processor, and the body understood from a cognitive
perspective as an object managed by the rational mind (Homewood et al.,
2021). Attention to the body remained limited to issues such as processing
capabilities and perception constraints — for example, determining which font
sizes could be easily read or measuring reaction speed (Harrison et al., 2007).
Questions not easily answered through cognitive theories or laboratory exper-
iments, such as how people feel about interaction, and how interaction with
technologies fits into broader social contexts, were largely left at the margins
of the paradigm (Harrison et al., 2007).

In response to these shortcomings, the third paradigm brought renewed at-
tention to the body through a phenomenological focus on subjective lived ex-
perience as situated, plural, and embodied (Winograd & Flores, 1986; Dour-
ish, 2004; Svanzas, 2001; 2013; Harrison et al., 2007). As computing became
ubiquitous — extending beyond the workplace into both professional and per-
sonal life — the context of technology use became central (Harrison et al.,
2007). Inspired by approaches from ethnography, design, and the arts, third-
paradigm research paid greater attention to the social dimensions of interac-
tion, as well as to emotions, interpretation, and the co-construction of meaning
(Boehner et al., 2005; Harrison et al., 2007).

The central premise of third-paradigm HCI comes from the phenomeno-
logical understanding that the ways humans understand the world, themselves,
and interaction, comes from their embodied existence and location in a phys-
ical and social world (Harrison et al., 2007). Ultimately breaking with Carte-
sian mind-body dualism, third paradigm approaches challenge the idea that
thinking is a cognitive, abstract, or information-processing activity. Instead,
thinking is understood to be an activity achieved through interaction — by do-
ing things in the world (Winograd & Flores, 1986; Dourish, 2004; Svanzs,
2001; 2013; Harrison et al., 2007).

This increasing awareness that all experience is embodied — including cog-
nition, emotions, and social relations — transformed understandings of the
user. The user was no longer understood as a “dis-embodied, un-embedded,
information processor” (Homewood et al., 2021, p. 3), but as an embodied
knower, and interaction between humans and technologies as an embodied
practice. Bodies, in this sense, are both performative — they act in the world —
and sensing — it is through our bodies that we feel, sense, and perceive the
world (Homewood et al., 2021). However, there are some ways in which third-
paradigm HCI approaches to the body can still be understood as falling short
in explaining the interaction between humans and technology. While they
foreground embodiment, they do not fully account for the relational and con-
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textual aspects of interaction, such as intersubjectivity, meaning, language,
and social relations (Ahman & Hedman, 2019; Frauenberger, 2020). Further,
embodied approaches of the third paradigm often retain an implicit under-
standing of humans as individual, stable entities that remain intact and sepa-
rate from technologies. As such, they may overlook important relational and
transformative aspects of human-technology interaction (Ahman & Hedman,
2019; Frauenberger, 2020).

Technologies and humans are becoming more and more intertwined, both
in the sense that technologies are increasingly designed on and with bodies —
through new wearable and implantable devices used to care for the body — and
in the sense that technologies have become an integral part of how we go about
and experience our everyday lives. In HCI, an emerging fourth paradigm
draws on entanglement theories to address these changes and expand our un-
derstanding of bodies as more-than-human and intertwined with technologies
(Frauenberger, 2020; Homewood et al., 2021). This fourth paradigm — entan-
glement HCI — takes off where the third paradigm falls short, foregrounding
relations between technologies and humans as co-constitutive of the world. It
thus departs from understandings of humans as independent actors manipulat-
ing the world around them. The world is no longer seen as a passive context
for human-technology interaction, but an active co-creator of it (Frauenberger,
2020). This reflects a relational ontology in which agency is understood as a
relational enactment. Rather than being reserved for humans, agency emerges
through the relations between humans and non-human entities, including tech-
nologies. It is within this fourth paradigm that I situate my research. By taking
these new meta-level ontological theories and applying them empirically to
the case of FemTech, I show how entanglement theories can be used to analyse
empirical material in HCI research as a way of understanding the complex
intertwinement of humans and technology. In doing so, I contribute to work
that has begun to address some of the challenges that entanglement theories
pose in terms of their practical applicability in knowledge production, partic-
ularly in relation to ontological and epistemological openness and fluidity (In-
trona, 2014; Hollin et al., 2017; Frauenberger, 2020; Reed et al., 2024).

Following calls to move beyond phenomenological understandings of em-
bodiment towards more-than-human accounts, and to ontologically expand
what bodies can be in HCI (Spiel, 2021; Homewood et al., 2021), I also build
on, and further develop theoretical understandings of bodies in HCI through
this thesis. As such, I extend the emerging — but still limited — body of work
that explores and conceptualises the body using entanglement theories in HCI
(Homewood et al., 2021). This work has begun to trouble the boundaries of
the body (e.g. Liu et al., 2018; Juul Sendergaard, 2020), explore how tech-

27



nologies mediate embodied experiences such as pregnancy and sleep (e.g.
Gamboa, 2023; Nagele & Hough, 2024), and investigate how everyday prac-
tices of using technologies to care for and monitor the body become insepara-
ble from lived experiences and understandings of embodiment (Forlano, 2017;
2023; Homewood et al., 2020).

In an early exploration of entanglement theories in HCI, Homewood et al.
(2020) suggest “removal as a method” for studying entanglements between
users and technologies. Using autoethnography, the authors explore their ex-
periences of removing a menstrual tracking app they had both used for years.
The idea is that by removing the technologies that are part of our everyday
routines, habitual relations are disrupted, thereby making these relations visi-
ble. Through such disruption, it becomes possible to gain insights into the ha-
bitual and often taken-for-granted aspects of life with technologies. The study
shows how technologies used to care for and understand the body have linger-
ing effects on how the body is perceived and experienced. Even after the men-
strual tracking app was no longer in use, the authors continued to interpret
their cycles, bodies, and mental states in ways that the app had taught them to
do. This led them to conclude that the physical presence of the app was not
required for its influence to persist, since they had already internalised the
app’s understanding and ways of interpreting embodied experiences. The au-
thors conclude that the societal and cultural norms enacted through their men-
strual tracking app were impossible to separate, or disentangle, from their self-
interpretation of their bodies (Homewood et al., 2020).

Similarly, other HCI research has employed autoethnography to capture the
intimate experiences of entanglement. In several autoethnographic studies,
Forlano (2017; 2023) explores her own use of diabetes technologies — a glu-
cose monitoring device, an insulin pump, and a ‘smart’ sensor system — to
manage her diabetes. She describes this as a relational process of becoming a
disabled cyborg, involving both collaborating with — and failing with — tech-
nologies. Forlano describes the exchange between herself as a user and these
technologies as forms of mutual care: she changes batteries and updates soft-
ware, while the devices, in turn, regulate insulin levels and keep her alive. She
reflects on how living intimately with technology involves not only changed
practices but also transformed subjectivities:
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“The fragile arrangement of human, machine, biotechnical, and analogue
things makes life possible, and also, sometimes, quite impossible. While tech-
nologies offer new affordances and modes of living, they also introduce com-
plexities that require attention, care, and maintenance. Software updates, reg-
ulatory changes, and medical innovations offer new possibilities, but they also
remove some ways of being in the world. Habits, routines, practices, and even
notions of selthood and subjectivity are reshaped around seemingly small mod-
ifications. Often, I am not sure whether I am taking care of these devices or
they are taking care of me: a turn toward a more relational, more-than-human,
and/or posthuman subjectivity that sees humans and machines as intimately
entangled, rather than as discrete entities as they have traditionally been con-
ceived” (Forlano, 2023, p. 26).

Forlano shows how living intimately with technologies blurs the boundaries
between “familiar binaries such as subject/object, digital/physical, local/uni-
versal and nature/culture” (2017, p. 31), and participate in users’ everyday
enactment of life. This participation, she argues, ultimately also extends to
users’ conceptions of self and identity. As such, conceptions of the body as
merely ‘embodied’ in the third-paradigm HCI sense fall short in explaining
the relational and transformative character of bodies entangled with technolo-
gies (Ahman & Hedman, 2019; Frauenberger, 2020). As Forlano writes,
“[w]hen one’s body is networked, it is simultaneously bounded and embodied
in a physical place but also constantly existing in a space of flows, traversing
time, space and scale” (Forlano, 2017, p. 34). Taken together, this emerging
body of work sheds light on how the use of contemporary technologies blurs
boundaries between technologies and bodies in multiple ways. It points to the
potential of more-than-human perspectives for understanding bodies as entan-
gled with technologies in HCI, thus motivating the theoretical framing I use
in this thesis: bodies as entangled, post-humanly performed, and emergent.
By researching FemTech, which specifically targets women’s' bodies and
health (Wilkinson & Shipp, 2025), with this thesis I also contribute to feminist

' T use the term woman in a strategic essentialist sense (Spivak, 2006) to refer to people who
menstruate, while acknowledging that not all FemTech users, or people who menstruate, are
women, and that not all women menstruate. Strategic essentialism here refers to Gayatri
Chakravorty Spivak’s concept that involves using positivist essentialism strategically (Spivak,
2006). Spivak suggests that: “Since one cannot not be an essentialist, why not look at the ways
in which one is essentialist, carve out a representative essentialist position, and then do politics
according to the old rules whilst remembering the dangers in this?” (From an interview with
Spivak in Hutnyk et al., 1990, p. 45). Spivak’s argument calls for conscious and careful use of
essentialism, rather than complete abstinence from it. In this research I follow Spivak’s recom-
mendation and do not claim or attempt to not essentialise, but instead try to be reflexive and
transparent about the ways I do essentialise. Furthermore, when talking about women’s health,
it is important to remember that there is not, and has never been, a singular or universal expe-
rience of being a woman. Acknowledging this involves acknowledging an intersectional under-
standing of gender as one category of marginalisation that intra-acts with other categories (such
as race, class, sexuality, and disability) in an intersecting, rather than additive, way (Crenshaw,
1991; Lykke 2005).
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HCI research that makes the gendered dimensions of technology visible (see
Rode, 2011; Bardzell & Bardzell, 2011), and that over the past decade has
foregrounded women’s bodies and questions of women’s health and reproduc-
tion in HCI (see, e.g., the call by Almeida et al. in 2016 to bring these margin-
alised topics onto the HCI agenda, and the Special Issue on HCI and the Body:
Reimagining Women'’s Health edited by Almeida, Balaam, Bardzell, & Han-
sen, 2020). This body of feminist HCI work has made important contributions
to expanding and challenging how women’s bodies are understood in HCI. It
includes conceptualisations of bodies as gendered, multiple, and messy; as so-
ciocultural; as both personal and political; as sites of self-identity and loca-
tions of conflict; and as intersectional (Ng et al., 2020; Fox et al., 2020; Kumar
et al., 2020; Juul Sendergaard, 2020; Keyes et al., 2020; Almeida, Balaam &
Comber, 2020). In doing so, it moves beyond biological, sexed, and medical-
ised conceptions of the body towards understandings of bodies as “socially
inscribed and historically marked” (Almeida, Balaam, Bardzell & Hansen,
2020, p. 20:22).

However, the feminist HCI research discussed above primarily conceptu-
alises bodies in terms of materiality — the body as physical, both in the sense
of being “an access point for technology to enter and a medium to manipulate”
(Almeida, Balaam & Comber, 2020, p. 27:4) — and as stable, preceding inter-
action with technology. In this thesis, I instead explore how bodies can be
understood not as given material entities, but as intra-actional® phenomena:
entangled, posthumanly performed, and emergent — becoming with technolo-
gies. This involves an understanding of bodies that challenges essentialised
and material understandings of bodies as having fixed boundaries and proper-
ties. Instead, it proposes an understanding of bodies as fluid, relational phe-
nomena. By studying what bodies become with FemTech, my research cap-
tures the transformative character of technologies designed for women’s
health, showing that women’s bodies become something else through their
entanglement with technologies designed for them — in this case, FemTech.

In doing so, I use a relational ontology that collapses binary dichotomies of
women’s bodies as either socially constructed or biologically given,® instead
understanding the social and the material as co-constitutive and inseparable,
and bodies as open, unstable, and performed with technologies — as phenom-
ena that become in ongoing relational processes. As such, I take up the call
made by Lone Koefoed Hansen in a conversation within the editors’ introduc-
tion to the Special Issue on HCI and the Body, which urges feminist HCI re-
search to “continue moving from women’s health as primarily a medicalised

2 Intra-action as a concept will be explained in 2.3.
3 Sometimes referred to as the “problem of the body” in feminism (Grosz, 1994).
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problem-solving discourse to a critical engagement with the way that women’s
bodies are conceptualised in and through technology” (Almeida, Balaam, Bar-
dzell & Hansen, 2020, p. 20:6) and expand it. By asking what bodies become
with FemTech, I move beyond assumptions of bodies as pre-existing and sta-
ble, available ‘out there’ to be conceptualised in technology, towards ques-
tions of what bodies become with technology — centring transformation. In the
remainder of this chapter, I outline the theoretical framework that underpins
this understanding of the body.

2.2 The entangled — cyborg — body

“By the late twentieth century, our time, a mythic time, we are all chimeras,
theorized and fabricated hybrids of machine and organism—in short, cyborgs”
(Haraway, 2016b, p. 7).

In our contemporary times, the digital and the non-digital are so integrated that
the era we live in can be understood as a postdigital one. The term postdigital
encourages a shift from understanding the digital and non-digital, and the offline
and the online, as separate spheres, towards understanding them as constituting
one sphere altogether (Evans & Ringrose, 2025). It describes a context where
“the digital is invisible and naturalized in how we think, act, feel, and engage,
even as we (in intra-action) come to shape it” (Evans & Ringrose, 2025, p. 5).
This view of the digital and non-digital as deeply intertwined aligns with ideas
from other bodies of work that fall under the ‘post” umbrella — such as posthu-
manism and poststructuralism — in that it captures a destabilisation of dualistic
thought and recognises human interconnectedness with non-human elements
and their agencies (Evans & Ringrose, 2025). These understandings have been
theorised under many different terms and in various strands of research. In this
thesis, I primarily use the concept of entanglement (Frauenberger, 2020) to refer
to the sociomaterial understanding of humans, technologies, practices, and dis-
courses as intertwined and mutually co-constitutive.

Entanglement builds on a flat ontology in which not only humans are un-
derstood to have agency, but also non-human subjects, material objects, and
discourses. Things do things. Entanglement perspectives centre action and
performativity, and the understanding that it is in the intra-action between el-
ements that these elements — such as bodies and technologies — gain meaning.
Things do not have meaning in themselves; rather, meaning is created rela-
tionally — things gain meaning in relation to other things (Frauenberger, 2020).
Entanglement theories can be understood as connected to a broader turn to-
wards relational ontologies in the social sciences (see, e.g., Emirbayer, 1997),
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as well as in HCI in particular (Frauenberger, 2020). They can also be under-
stood as part of a more recent more-than-human movement, in that they flatten
ontological perspectives and decentre human actors in favour of considering
“the human a single factor in a larger system of relations and interactions be-
tween humans and nonhumans alike” (Eriksson et al., 2024, p. 2).

Entanglement theories challenge the very separation of humans and tech-
nology. This perspective has been discussed using different terms and con-
cepts, and by different scholars. Donna Haraway, for example, writes of a cy-
borg existence in which humans and technology are entangled to such a degree
that they become inseparable. In our contemporary times, Haraway argues that
we are “simultaneously animal and machine” (Haraway, 2016b, p. 6) — cy-
borgs rather than humans:

“A cyborg is a cybernetic organism, a hybrid of machine and organism, a crea-
ture of social reality as well as a creature of fiction” (Haraway, 2016b, p. 5).

This existence, Haraway argues, is made possible through three boundary
breakdowns: those between human and animal, human and machine, and
physical and non-physical. It is in this context that the cyborg appears, as “a
kind of disassembled and reassembled, postmodern collective and personal
self” (Haraway, 2016b, p. 33).

This perspective brings with it an understanding of technology not merely
as an external tool available for use, but as entangled with our very existence.
This entanglement, furthermore, is not without consequences. Haraway de-
scribes how technologies reconstruct our bodies, shape social relations, and
enforce meanings:

“Communications technologies and biotechnologies are the crucial tools re-
crafting our bodies. These tools embody and enforce new social relations for
women worldwide. Technologies and scientific discourses can be partially un-
derstood as formalizations, i.e., as frozen moments, of the fluid social interac-
tions constituting them, but they should also be viewed as instruments for en-
forcing meanings. The boundary is permeable between tool and myth, instru-
ment and concept, historical systems of social relations and historical anato-
mies of possible bodies, including objects of knowledge. Indeed, myth and tool
mutually constitute each other” (Haraway, 2016b, p. 33).

Furthermore, Haraway writes that it is “not clear who makes and who is made
in the relation between human and machine” (Haraway, 2016b, p. 60), further
stressing the co-construction of humans and technology. When it comes to
FemTech, some critical feminist scholars (e.g. Balfour, 2023; Hajkova &
Doyle, 2024) have argued that users of FemTech self-tracking apps register
how the app perceives embodied experiences rather than the body itself, thus
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suggesting the existence of a ‘pure’ embodied experience that is distorted by
FemTech. Instead, I view bodies and FemTech as emerging together in intra-
action. This ‘becoming with’ FemTech does not imply a merging of a digital
and a ‘real’ body, or an experience that is augmented by the digital. Rather, it
points towards a different mode of embodiment altogether (see Evans & Rin-
grose, 2025). The entangled, rather than critical, perspective adopted here does
not imply denying the power dynamics involved. Instead, by emphasising that
“the political and material are entangled at a deeper, epistemological and on-
tological level”, entanglement theories “[make] politics and ethics inseparable
from bodies” (Homewood et al., 2021, p. 9).

2.3 The performed and performative body — posthuman
performativity

Haraway contributes an understanding of humans and technologies as mutu-
ally constituting one another, entangled to the degree that they are inseparable
(as expressed through the cyborg metaphor). Karen Barad (2007) takes this
perspective one step further by conceptualising entanglement as a fundamen-
tal ontological condition through which everything, including humans and
technologies, emerges.

Central to Barad’s conceptualisation of entanglement is the concept of in-
tra-action. For Barad, things do not pre-exist their entangled state; rather, they
become through entangled intra-actions. They emerge through their entangled
relationships with other entities and thus become in relation to those entities.
Instead of talking about pre-existing entities interacting, Barad introduces in-
tra-action, arguing that it is through intra-actions that entities are created or
constituted. Thus, instead of focusing on individual entities — such as humans
and technology — affecting one another through their respective agencies,
Barad conceptualises agency as intra-actional. When things intra-act, agency
emerges between, rather than within, the intra-acting entities. Barad writes:

“The neologism ‘intra-action’ signifies the mutual constitution of entangled
agencies. That is, in contrast to the usual ‘interaction,” which assumes that
there are separate individual agencies that precede their interaction, the notion
of intra-action recognizes that distinct agencies do not precede, but rather
emerge through, their intra-action. It is important to note that the ‘distinct’
agencies are only distinct in a relational, not an absolute, sense, that is, agencies
are only distinct in relation to their mutual entanglement; they don’t exist as
individual elements” (Barad, 2007, p. 33).

Applying this perspective in relation to humans and technology, Introna
(2014) writes: “the user/designer and the technological artifact or system is a
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phenomenon in which the social and the technical do not exist as such apart
from their intra-action” (p. 37). He further argues that:

“[T]t is in specific agential intra-actions between users (and designers) and ma-
teriality that the boundaries and properties of the social and the technical be-
comes constituted as an ongoing intra-actional performativity” (Introna, 2014,
p. 37).

Thus, boundaries themselves are constituted through intra-actions. For the un-
derstanding of FemTech, this implies that FemTech and its users co-constitute
one another — “our tools and us always already co-constitute each other’s pos-
sibility for being agents” (Introna, 2014, p. 38). Ultimately, as Introna argues,
“what it means to be human—and what counts as the real world—emerges from
this co-constitutive whole” (Introna, 2014, p. 39).

From this intra-actional account follows a process understanding of the
body as a becoming in intra-action. The body becomes with other material,
non-material, human, non-human, and discursive elements, such as technol-
ogy, and in the case of FemTech, with cycle-tracking apps. Hence, the body
is understood as a doing rather than a being. Barad writes:

“[H]uman bodies, like all other bodies, are not entities with inherent bounda-
ries and properties but phenomena that acquire specific boundaries and prop-
erties through the open-ended dynamics of intra-activity” (Barad, 2007, p.
172).

Following this view, I am not trying to identify what bodies are, but rather
what they become with FemTech. In this sense, I am not dealing with essen-
tialist aspirations. Given the intra-actional perspective, we can, at any given
point in time, only capture a snapshot of phenomena that are in constant flux
and transformation. Bodies then, are open and unstable, constantly becoming.

This posthuman performative account of bodies as emerging with technol-
ogies through intra-action can be further theorised through Barad’s concept of
material-discursive practices. According to Barad, material-discursive prac-
tices materially (re)configure the world and enact boundaries, properties, and
meaning (Barad, 2007). The basic premise behind this posthuman performa-
tivity, which Barad develops as part of her philosophical account agential re-
alism (Barad, 2008), stems from physicist Niels Bohr’s quantum model of the
atom. As Barad explains it, for Bohr,

“things do not have inherently determinate boundaries or properties, and
words do not have inherently determinate meanings. Bohr also calls into ques-
tion the related Cartesian belief in the inherent distinction between subject and
object, and knower and known” (Barad, 2008, p. 115).

34



The word discourse is often used in a commonsensical way to refer to the pat-
terns in how we use language to talk about something, often adapted to different
social domains (e.g. a medical discourse, or a political discourse) (Winther
Jorgensen et al., 2000). For Barad, however, “[d]iscourse is not what is said; it
is that which constrains and enables what can be said. Discursive practices de-
fine what counts as meaningful statements” (Barad, 2008, p. 117). Barad offers
a performative understanding of discourse, in which discourse is understood as
a practice — a doing. Language is not viewed in the representationalist sense that
words represent pre-existing things; rather, language is understood as an active
participant in bringing the world into being (Barad, 2008).

Discursive practices create boundaries — socially meaningful distinctions —
between different subjects and objects. Through these boundaries, meaning is
ascribed, which in turn makes certain actions possible. If we take the catego-
ries ‘healthy’ and ‘unhealthy’ for example, we can understand them not as
words describing pre-existing bodies, but as boundary-making practices
through which bodies become intelligible. Calling and categorising a body as
healthy or unhealthy makes certain actions towards that body possible, legiti-
mate, or necessary — for example, medical or social intervention directed at
the ‘unhealthy’ body. Furthermore, this categorisation is not merely linguistic,
but part of a broader apparatus that involves knowledge, institutions, norms,
laws, technologies, etc. Barad writes:

“Discursive practices are specific material (re)configuring of the world through
which local determinations of boundaries, properties, and meanings are differ-
entially enacted. [...] Meaning is not a property of individual words or groups
of words but an ongoing performance of the world in its differential intelligi-
bility. In its causal intra-activity, ‘part’ of the world becomes determinately
bounded and properties in its emergent intelligibility to another ‘part’ of the
world” (Barad, 2008, p. 118).

For Barad, discourses are ultimately posthuman, involving both human and
nonhuman agencies and being performed with material artefacts such as tech-
nologies (2008). Further, Barad’s posthuman performativity “calls into ques-
tion the givenness of the differential categories of ‘human’ and ‘nonhuman,’
examining the practices through which these differential boundaries are stabi-
lized and destabilized” (Barad, 2008, p. 114). As such, Barad argues that dis-
cursive practices are not human-based ones, as there is no clear boundary be-
tween the human and the non-human. Rather, the boundary between humans
and nonhumans is itself discursively performed (Barad, 2008).

Discursive practices are thus boundary-making and come to matter through
materialisations. Discourses do not describe a pre-existing material world —
rather, discourse and matter emerge together and iteratively configure the
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world in its ongoing becoming (Barad, 2007). Within Barad’s agential realist
perspective, matter is understood not as a fixed property of things, but as a
dynamic entanglement of relations (Jackson & Mazzei, 2023). Material-dis-
cursive practices bring about the world ontologically, epistemologically, and
ethically — meaning and matter emerge together. “Discursive productions and
material enactments are made of relations that do not precede one another; the
relata are neither ontologically nor epistemologically prior” (Jackson & Maz-
zei, 2023, p. 92). This makes matter and discourse inseparable: discourses do
not describe a pre-existing material world but are actively part of bringing the
world into being, and matter is not a fixed essence but a relational becoming
— “not a thing but a doing, a congealing of agency” (Barad, 2007, p. 183).
Barad writes:

“Material-discursive practices are specific iterative enactments — agential in-
tra-actions — through which matter is differentially engaged and articulated (in
the emergence of boundaries and meanings), reconfiguring the material-dis-
cursive field of possibilities in the iterative dynamics of intra-activity that is
agency. [...] The point is not merely that there are important material factors
in addition to discursive ones; rather, the issue is the conjoined material-dis-
cursive nature of constraints, conditions, and practices” (Barad, 2008, p. 119).

In other words, Barad gives priority neither to materiality nor discourse and,
as such, critiques earlier discursive and linguistic approaches within the social
sciences and humanities. Connecting this to bodies, Barad writes:

“All bodies, not merely ‘human’ bodies, come to matter through the world’s
iterative intra-activity, its performativity. This is true not only of the surface or
contours of the body but also of the body in the fullness of its physicality, in-
cluding the very ‘atoms’ of its being. Bodies are not objects with inherent
boundaries and properties; they are material-discursive phenomena” (Barad,
2008, p. 119).

Barad’s understanding of bodies is therefore ultimately non-essentialist. Bod-
ies are material-discursive phenomena that emerge through intra-action. What
we consider as human or non-human, and how bodies and non-bodies are dis-
tinguished, are active boundary making practices — a performance that in-
volves both human and non-human agencies. Barad’s posthuman performa-
tive account, together with the concepts of intra-action and material-discursive
practices, thus sheds light on the fundamentally relational character of exist-
ence. Everything makes everything all the time. The things we do (practices)
and the things we say (discourses) are not neutral but world-making activities
that involve both human and non-human agencies. This perspective involves
an understanding of the world, and of the future, as altogether open-ended —
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“[t]the future is radically open at every turn” (Barad, 2008, p. 120). In the next
section, I elaborate on Barad’s notion of boundary-making by introducing the
concept of agential cuts in relation to agency.

2.4 Agency and agential cuts

The posthuman perspective of Barad’s agential realism hence means that there
is no predetermined boundary between the human body and the world; rather,
boundaries are continuously enacted: “Boundaries do not sit still” (Barad,
2008, p. 117). For Barad, this applies to all boundaries (such as human-animal,
object-subject, life-death). In the agential realist ontology, humans exist in
different intra-actional systems, or phenomena. For Barad, the primary onto-
logical units are not things, but phenomena. Phenomena are ontological en-
tanglements: “dynamic topological reconfigurings/entanglements/relationali-
ties/(re)articulations of the world” (Barad, 2007, p. 141).

Boundaries then, emerge within the phenomena of which actors are part;
they are not given or drawn permanently once and for all. Barad names the
boundary-making practice agential cuts: cuts through which one part of the
world is made meaningful in relation to another part. It is the cut itself that
defines the parts, and ascribes them meaning and agency. Agential cuts ex-
clude and delimit, but they are not deterministic — the cut is not given or stable
— they are made in intra-action within the phenomenon and can be made dif-
ferently another time. Through agential cuts, intra-actions constantly and iter-
atively reconfigure the world (Ivarsson, 2016). Agency is the space of action
made possible through the agential cut. Through intra-action, agential cuts de-
fine and redefine what actions are possible within the phenomenon (Ivarsson,
2016).

This means that agency is not located in, or owned by, a specific individual.
Rather, agency is located in the phenomenon, within which the individual
emerges as a result of intra-actions and agential cuts (Ivarsson, 2016). Barad
writes:

“Agency is not aligned with human intentionality or subjectivity. [...] Agency
is a matter of intra-acting; it is an enactment, not something that someone or
something has. Agency cannot be designated as an attribute of ‘subjects’ or
‘objects’ (since they do not preexist as such). Agency is not an attribute what-
soever — it is a ‘doing’/‘being’ in its intra-activity” (Barad, 2008, p. 120).

This view of agency thus differs from humanist perspectives, which under-
stands agency as the human ability to act in the world (Jackson & Mazzei,
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2023, p. 88). Instead, agency is understood as distributed and attributable to
phenomena:

“[A] complex network of human and non-human agents, including historically
specific sets of material conditions that exceed the traditional notion of the
individual. Or perhaps it is less that there is an assemblage of agents than there
is an entangled state of agencies” (Barad, 2007, p. 23).

In relation to bodies, this means that bodies emerge as temporarily defined or
demarcated. Bodies are not essential or given entities with inherent boundaries
and properties. Instead, bodies are phenomena that are temporarily constituted
through agential cuts. These cuts are important, as they demarcate bodies as
subjects that can be temporarily ascribed meaning and agency, enabling them
to act in the world. Through a specific agential cut, particular actions become
possible, intelligible, and legitimate. For example, binary divisions of gender
and the use of the categories ‘woman’ and ‘man’ can be understood as agential
cuts on bodies, in the sense that they are boundary-making practices that in-
clude or exclude bodies. This boundary-making process — this agential cut —
makes the constitution of subjects as ‘women’ or ‘men’ possible. It is through
being recognised as a woman via agential cuts that I, for example, am ascribed
agency to act as a woman in the world. By being agentially cut as a woman,
certain actions become possible for me, even intelligible and legitimate. With
this agency, I can, for example, access specific healthcare services, or use
changing rooms restricted to only those recognised within the category
‘woman’. These agential cuts also involve the exclusion of bodies, thereby
depriving subjects of agency. For example, cuts that exclude bodies from the
category ‘woman’ also exclude subjects from access to specific healthcare
services, or certain physical spaces such as changing rooms. These boundaries
are enacted through material-discursive practices that involve both human and
non-human agencies, such as institutions, legal systems, medical classifica-
tions, spatial organisation, and social norms. From Barad’s perspective, these
cuts should not be understood as given or fixed, but as fluid material-discur-
sive performances that can be enacted differently.

Again, following this understanding, I am not seeking to identify what bod-
ies are, but rather what they become with FemTech. In this sense, I am not
pursuing essentialist aspirations. Given the agential realist perspective, we can
at any given point in time only capture a snapshot of phenomena that are in
constant flux and transformation. Bodies, then, are open and unstable, con-
stantly becoming.

Agency, ultimately, is about participation in the making of the world
(Ivarsson, 2016). This participation in the making of the world — or mattering,

38



as Barad calls it — is a “deeply ethical matter” (Barad, 2007, p. 184). This
perspective makes the separation of power, ethics, and politics from technol-
ogies — or indeed from any material and social entity — impossible. For Barad,
questions of ethics, ontology and epistemology — of ethics, being and knowing
in the world — are entangled and cannot be separated, as ethics is ultimately
about the responsibility of participating in the making of the world. She writes:

“Particular possibilities for acting exist at every moment, and these changing
possibilities entail a responsibility to intervene in the world’s becoming, to
contest and rework what matters and what is excluded from mattering” (Barad,
2008, p. 120).

Connecting this to HCI and technology, Frauenberger (2020) writes:

“Collapsing ontology, epistemology and ethics into one, makes clear that any
making of futures is all of this at once: designing technology means creating
hybrid things with ambiguous boundaries and proposed programs of actions
that seek to reconfigure agency and power with moral responsibility” (Frauen-
berger, 2020, p. 2:22).

From this perspective, Frauenberger argues that ethical considerations in HCI
should move from questions of how designed technologies affect humans, to-
wards an exploration of what humans become in intra-action with these tech-
nologies (Frauenberger, 2020). Inspired by this, in this thesis I explore what
bodies become with FemTech in intra-action.
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3 Methodology

In this chapter I present the methodology of the research, focusing on my
choice of a multi-methods approach to study the becoming of bodies with
FemTech, as well as reflections on the ethical, ontological, and epistemologi-
cal aspects of the research. Since the methods and empirical data collection
are outlined in each study, here I present the methodological foundations and
decisions underpinning the research, rather than the practical procedures of
the respective studies. The intention is to bridge the studies and to address any
methodological questions left open by the empirical studies.

3.1 Why FemTech?

This thesis is part of the broader research project Controlling the Uncontrol-
lable: The Impact of Reproductive Health Apps on Experiences of Pregnancy,
Healthcare Professionals’ Work and Data Governance, funded by the Swe-
dish Research Council (project 2020-00947). Being part of this project has
meant that the focus on reproductive health apps, as well as Sweden as a geo-
graphical context, were defined as delimitations from the outset. Early on in
my PhD, however, I chose to frame my thesis primarily in terms of FemTech,
rather than in terms of reproductive health apps. I became interested in
FemTech’s prominent discourse of empowerment. Guided by this discourse,
I began to view FemTech as a phenomenon that was larger than the sum of its
parts — larger than the reproductive health technologies themselves. Eventu-
ally, I came to understand FemTech as a phenomenon in the Baradian sense:
an intra-actional system, a “network of human and non-human agents, includ-
ing historically specific sets of material conditions [...] an entangled state of
agencies” (Barad, 2007, p. 23). FemTech, in this sense, is not the reproductive
health apps as such, but rather relations and “(re)articulations of the world”
(Barad, 2007, p. 141). Guided by this understanding of FemTech as a phe-
nomenon, | began to focus on what FemTech does, rather than what it is. This
led me first to centre the performativity of FemTech, then the becoming of
users with FemTech, and eventually to articulate the thesis around the ques-
tion of what bodies become with FemTech.
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3.2 How to study entanglement?

There is no single or clear-cut way of studying entanglements empirically.
Studying entanglement involves making agential cuts in order to discern the
intra-actions at play (Introna, 2014). In this research, I take a qualitative multi-
methods approach to make visible the perspectives of, and relations between,
various actors within FemTech.

When I initially designed this thesis project, I did not have the current re-
search question or theoretical perspective in place. However, I did have the
idea of studying the broader FemTech phenomenon from the perspectives of
its various actors. As such, I designed the research with one study centring
each of the following actors: the FemTech industry (Study I), developers
(Study II), the design of the technologies (Study III), and users (Study V). As
the research progressed, I also decided to include an autoethnographic study
to explore these technologies from a first-person perspective (Study V). In
hindsight, this study design came across as suitable to studying FemTech from
an entanglement perspective, as it captured the perspectives of, and relations
between, multiple human and non-human actors within FemTech. The empir-
ical material also played an active role in shaping the choice of theory: given
that the material did not privilege the agency of any single actor, entanglement
theories — with their relational ontologies — appeared to be the theoretical
framework that best could capture what was going on in the data, where
agency emerges between actors. As such, in conducting this research I have
made agential cuts that delimit FemTech in this way, informed by an interplay
between empirics, theory, and personal curiosity.

To capture the relations between the various actors, I* used several qualita-
tive methods:

Thematic literature review: Study I, in which I conducted a thematic litera-
ture review to understand how FemTech has been conceptualised, studied, and
understood in previous research, functions as a meta-study rather than an em-
pirical study of FemTech. The thematic review helped identify both empirical
and theoretical gaps that guided the overall research. The dominance of criti-
cal (feminist) theoretical perspectives in the material, motivated a turn towards
entanglement theories as a way of applying a different understanding of power
(as relational agency) to the study of FemTech.

Interviews: In order to capture the perspectives of developers and users as
two intra-actional parts of the FemTech phenomenon, I used interviews to em-

4 For the sake of consistency, I use ’I” here. However, Studies I-IV were conducted together
with different co-authors as specified in the list of papers.
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pirically explore their motivations for, experiences of, and reflections on de-
veloping and using FemTech technologies (Studies II and IV). The interview
format enabled me to gather in-depth and rich descriptions from a range of
FemTech developers and users. From an entanglement perspective, however,
the interest is not the experiences as such, but how they become part of the
FemTech phenomenon and the becoming of bodies with FemTech.

App walkthrough method: To study the technology itself, I used the app
walkthrough method, as it allowed me to explore the design of the technology
as an active part of the FemTech phenomenon (Study III). This aligned well
with the flat ontology and posthuman performativity underpinning my theo-
retical perspective. The app walkthrough method enabled me to study both
functionality and design, from registration and initial use, through everyday
interaction, to discontinuation of use. By attending to both technical and soci-
ocultural aspects of interaction design, the method allowed me to capture the
performative nature of design, as well as the broader sociocultural entangle-
ments of the technology.

Autoethnography: With the theoretical framework comes an understanding
of knowing and being as inseparable. This also entails acknowledging re-
searchers and research practices as inevitably always participating in the phe-
nomena they study. As such, it became important to recognise my own capac-
ity as an intra-actional part of FemTech. I therefore used autoethnography as
a method to empirically explore my own intra-actions with FemTech (Study
V). The autoethnographic method enabled me to capture app use in detail from
a first-person perspective, and to understand how using FemTech technologies
becomes part of experiencing and knowing the body.

Using these methods, I gathered the empirical material for each study, sum-

marized in Table 1 below. The details of the empirical material, as well as how
it was collected and analysed, are presented in the respective studies.
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Table 1. An overview of the empirical material for the studies.

Study Empirical material

I 74 peer-reviewed journal and conference papers and edited book chapters

11 8 interviews with FemTech developers

I App walkthrough data from 9 cycle-tracking apps documented through re-
flexive notes, tables, and print screens

v 17 interviews with users of pregnancy apps

v 4 months of autoethnographic cycle-tracking data with 3 cycle-tracking

apps, documented through journal notes, photos, and print screens

3.3 What about knowing, being, and ethics?

“We are not outside observers of the world. Neither are we simply located at
particular places in the world; rather, we are part of the world in its ongoing
intra-activity. [...] what we need is something like an ethico-onto-epistem-ol-
ogy—an appreciation of the intertwining of ethics, knowing, and being—since
each intra-action matters, since the possibilities for what the world may be-
come call out in the pause that precedes each breath before a moment comes
into being and the world is remade again, because the becoming of the world
is a deeply ethical matter” (Barad, 2007, p. 184).

Research strands such as HCI, standpoint feminism, STS, and sociology of
science commonly view knowledge as situated rather than universal, and re-
search findings as produced rather than found. This perspective rejects posi-
tivist science’s claims of objectivity, and what Haraway (1988) calls the “God
trick”, or a view from nowhere. Instead, scientific knowledge is understood as
produced by an embodied and subjective researcher, from a specific standpoint
(e.g. Harding, 1986; Haraway, 1988; Clarke, 2005; Clarke & Leigh Star, 2008).
Thus, knowledge is always situated in the sense that it is produced from a spe-
cific location or position, which can never be neutral or “innocent” (Haraway,
1988). From these perspectives, knowledge can never be value-free. Instead, it
is understood as influenced by the identities, attitudes, and values of researchers,
and shaped by factors such as gender, social class, sexuality, etc.

These positions are commonly disclosed and made transparent in research
through ‘positionality statements’ that acknowledge how the subjectivities,
values, and experiences of researchers influence both approaches to, and out-
comes of, research (Singh et al., 2025). However, positionality statements risk
becoming a box-ticking exercise if researchers do not reflect on how position-
alities play out in research (e.g. Folkes, 2023; Singh et al., 2025). Furthermore,
depending on the theoretical perspective, positionality can be understood ei-
ther as static positions we always occupy — lenses through which we consist-
ently view the world — or as positionalities in flux. To connect this back to the
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HCI paradigms, within third-paradigm perspectives that assume stable subjects,
positionality can be understood as relatively fixed positions we always inhabit.
In my case, for example, I am a white, cis-gendered, bisexual woman. Within
fourth-paradigm entanglement perspectives, by contrast, positionalities can be
understood as fluid and relational, emerging in relation to the research.

Folkes (2023) describes positionalities as “in flux”, meaning that they are
relational rather than fixed, and come into play differently in different social
situations and contexts. In this view, positionality emerges in relation to re-
search participants and specific research situations, and is shaped by both for-
mal and informal interactions during the research process. As such, Folkes
(2023) argues that positionality needs to be a continuous reflection throughout
the research process, rather than a “shopping list” of characteristics. This
means that positionality does not belong only in the methodology section of
research, but throughout the research process (Folkes, 2023). Furthermore,
several qualitative scholars point out that research often is a transformative
process for researchers — researchers themselves change over the course of
their work (e.g. Clarke et al., 2022; Rose, 2022). This transformative process
can itself inform the research. Rose (2022), for example, argues that the re-
flective development of the researcher’s positionality, as it dynamically
evolves over the course of a research project, can “act as a form of analysis in
and of itself” (Rose, 2022, p. 453).

So, going back to Barad’s quote in the beginning of this chapter: what does
it mean to do research in practice, given that knowing, being, and ethics are
entangled? In this research, I have approached knowing and being as insepa-
rable, and the researcher — me — as becoming with, and becoming part of, the
research phenomenon. In other words, me becoming with FemTech and
FemTech becoming with me. Inspired by the idea that the researcher’s evolv-
ing positionality can function as a form of analysis in itself (Rose, 2002), I
have actively included my own shifting positionality in the research in several
ways. First, empirically, through an autoethnographic study (Study V), and
second, by narrating this kappa through my own personal reflections on how
researching FemTech has transformed me, and how this transformation has
guided both theoretical and methodological choices.

We cannot separate knowing from being, but neither can we separate know-
ing and being from ethics. Ethics in this thesis is not only about the traditional
view of research ethics as a matter of minimising harm, but also about what
knowledge research produces, and its role in mattering — the becoming of the
world (Barad, 2007). I have approached this in practical terms through trans-
parency: by being explicit about the hows and whys of the knowledge produc-
tion, and the agential cuts through which I have included and excluded ele-
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ments in the research. I argue that producing knowledge differently — from
different perspectives and in different ways — enables different understandings
of the world, and different ways of world-making. As such, by applying a
different theoretical perspective than previous research on FemTech, I pro-
duce knowledge differently and make alternative understandings possible,
which is itself an ethical matter. Furthermore, through the empirical studies, 1
give voice to both the developers and users of FemTech. For me, this is an
ethical decision: to include the perspectives of those who use and develop
FemTech technologies, as I believe research should produce social explana-
tions grounded in empirical accounts of people’s lived experiences, rather than
impose explanations authoritatively from “above” (see Martin, 2011). Instead
of labelling FemTech as either good or bad, I thus seek to understand how
these technologies are developed and used, and with what consequences.

The research, including all the empirical studies, is covered by ethical ap-
proval from the Swedish Ethical Review Authority (Etikprévningsmyn-
digheten) (2023-02931-02). However, ethical reflections should be an ongo-
ing part of research practice rather than a box to be ticked (Fujii, 2012; Atkin-
son, 2009). Following the approach of ethics as method suggested by Mark-
ham (2006), I consider methodological decisions to be ethical ones, and vice
versa. This means that I have approached ethics as a reflexive and continuous
process throughout the research. This has involved ongoing ethical consider-
ations in relation to: research participants and their autonomy, rights, and in-
tegrity, as well as data handling and the continuous securing of consent (e.g.
Dingwall, 2008; Van Baalen, 2018); good research practice and transparency
(Vetenskapsradet, 2024); publication practices (ensuring fairness towards
contributors of the research) (e.g. American Sociology Association, 2008);
and researcher wellbeing (including working conditions during the research
process) (eg. Loyle & Simoni, 2017).
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4 Empirical Studies

I Ten Years of FemTech — A Thematic Literature
Review

Authors: Beatrice Tylstedt and Hannah Westwood

This study centres FemTech, asking how it has been conceptualised, studied,
and understood in previous research. We conduct a thematic literature review
of 74 publications that examine FemTech in the social sciences, humanities,
and design fields that specifically use the term FemTech. This allows us to
delineate and map FemTech as its own emerging research field, showing how
it has been defined and conceptualised in the literature. We then conduct a
thematic analysis to identify common definitions, themes, patterns, and argu-
ments across the reviewed studies. The analysis is synthesised into five over-
arching themes: critiquing FemTech, FemTech in context, stakeholder per-
spectives, regulation, and data privacy. By reviewing and synthesising the cur-
rent research and knowledge on FemTech, the study sets the scene for the
empirical studies in this thesis by identifying two key research gaps. First, an
empirical gap: the review shows that there is still much to learn about
FemTech from stakeholder perspectives, particularly those of users and devel-
opers. Second, a theoretical gap: the study shows that critical (feminist) per-
spectives have been the dominant approach to studying FemTech, whereas
entanglement perspectives remain largely absent. The study therefore suggests
entanglement theories as valuable resources for addressing the complex inter-
twinement of FemTech and its users, and thus guides the theoretical framing
of this research.
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IT Making FemTech: Origin Stories of Reproductive
Health Technologies, where Bodies, Science, and
Empowerment Ideals Meet

Authors: Lina Eklund, Beatrice Tylstedt, and Helga Sadowski

This study turns to the developers of FemTech and analyses how FemTech is
conceptualised by its makers. Through interviews with developers working in
commercial, non-profit, and research-based organisations developing repro-
ductive health technologies in the European market, we examine how
FemTech is narrated into being. By analysing the origin stories developers tell
about how their reproductive technologies came into existence, the study pro-
vides insight into the motivations, intentions, and visions that drive FemTech
making. The findings show that FemTech is narrated into being through three
interconnected narratives: a personal narrative, a science narrative, and an em-
powerment narrative. Together, these narratives are used to legitimise and po-
sition reproductive health technologies. FemTech developers draw both on the
‘disempowered’ sociocultural past of women’s health, as well as an intended
‘empowered’ future to justify the existence of their technologies. The study
supports the overall research of this thesis by strengthening the understanding
of FemTech as a phenomenon that is larger than the technologies themselves.
It highlights the sociocultural entanglements of FemTech with commercial in-
terests, ethical ambitions, scientific commitments, and political aspirations.
Furthermore, by exploring what FemTech is developed to do, the study con-
tributes to understanding FemTech as performative, and therefore to the
broader exploration of what bodies become with FemTech. In the developers’
accounts, technology is positioned as a means of making natural bodily
rhythms legible, manageable, and liveable. Reproductive health technologies
thus become part of how reproductive bodies are known, experienced, and
governed.
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[IT Reimagining the Cycle: Interaction in Self-Tracking
Period Apps and Menstrual Empowerment

Authors: Beatrice Tylstedt, Lina Eklund, and Maria Normark

This study moves closer to the technology itself by centring the design of men-
strual-tracking apps. Starting from the premise that the design of menstrual
apps, and ways in which the menstrual cycle is represented through that de-
sign, can shape users’ understandings of menstruation and the cycle, we ana-
lyse the interaction design of nine of the most downloaded menstrual-tracking
apps. Combining a critical feminist perspective with the walkthrough method,
we conduct critical app walkthrough analyses in which we both explore the
design of each app at a specific point in time and interact with the apps over a
longer period. The analysis shows how the apps quantify menstruation and
lived experience through self-tracking features, while visualising correlations
between the cycle and a wide range of physical symptoms, mental states, and
emotions. Many of the apps use monthly calendars displaying the predicted
date of the next menstruation. In this way, menstruation is framed as some-
thing that should be integrated into the planning and organisation of everyday
life, where forward planning, progress, and efficiency become key values.
Some apps however, use the metaphor of a circle to represent the menstrual
cycle. The circle as metaphor can be understood as representing the menstrual
cycle as continuously recurring at its own pace, independent of calendar time
and the planning of everyday life. The study contributes to the overall research
of'this thesis by foregrounding the posthuman agency of design. By examining
how FemTech technologies are designed for the body — in this case, how men-
strual-tracking apps are designed to track, predict, and understand the cycle —
it highlights these technologies as active participants in how bodies are con-
ceptualised, managed, and understood.
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IV Entangled Pregnancies: Expectants’ Experiences of
Using Pregnancy Apps

Authors: Beatrice Tylstedt, Helga Sadowski, Caroline Eliasson, and Lina
Eklund

This study centres users of FemTech through interviews with users of preg-
nancy apps. Drawing on interviews with seventeen expectants and entangle-
ment theories, we approach pregnancy as something performed with technol-
ogy and examine how app-user entanglements play out in lived experiences
of pregnancy and the pregnant body. The analysis shows how users explore
and experience both the foetus and the body with the app, and how app and
user become intimately entangled in the production of knowledge about preg-
nancy. The apps contribute to users’ conceptions of pregnancy time, shape
perceptions and relationships with the foetus, and direct attention towards
bodily changes that might otherwise have gone unnoticed. App use also con-
tributes to sometimes contradictory user experiences of being “in the head”
while wanting to be “in the body”, of experiencing both reassurance and in-
creased anxiety through app use, and of navigating standardised information
and norms in tension with the perceived uniqueness of their own pregnancy.
We also show how expectants navigate social and personal expectations sur-
rounding what a ‘good’ pregnancy is, as well as political concerns related to
data tracking and privacy. Thus, the findings demonstrate how these technol-
ogies come to matter in everyday life on both personal and political levels.
The study contributes to the overall research of this thesis by showing how
app use becomes an active part of how pregnancy is performed, how relation-
ships with the foetus are made, and how the body is discovered, interpreted,
and experienced during pregnancy.
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V ‘Good Day for an Ovulation Test’: An
Autoethnographic Exploration of the Intimate
Frustrations of Postdigital Cycle-Tracking

Authors: Beatrice Tylstedt

This study is part of acknowledging my own position as an intra-actional part
of FemTech. It contributes to the overall research of this thesis by demonstrat-
ing how — from a first-person perspective — FemTech technologies become
part of experiencing and knowing the body. In this paper, I explore cycle track-
ing through a four-month autoethnographic study in which I track my cycle
using the apps Clue, Flo, and Natural Cycles. By centring the intimate frustra-
tions that emerged as I tracked my cycle with these technologies, the study
provides an empirical account of what it means to intimately know and expe-
rience the cycle with FemTech. The analysis shows how knowledge of the
cycle is negotiated between different apps, manual ovulation tests, and my
own interpretations of the various cycle predictions. Rather than appearing as
something tangible and exact, the cycle emerges as unpredictable, estimated,
and largely unknowable. When tracking my cycle with these apps, I extend
their biomedical understandings of the cycle to make sense of lived experi-
ences. With the apps, cycle knowledge thus becomes an explanatory frame-
work that can be applied to all kinds of everyday experiences. Importantly,
use does not end when the app is closed, but becomes intimately entangled
with my life. As such, I argue that the consequences of use are greater than
the sum of their parts — greater than the interaction between user and app alone
— and must be understood through an intra-actional lens.
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5 Analysis: Cyclic-Reproductive Bodies

In this chapter, I answer the research question — What do bodies become with
FemTech? — by synthesising the findings of the empirical studies. I call the
bodies that emerge with FemTech cyclic-reproductive. Below, I present an
analysis of how bodies emerge as cyclic-reproductive in the empirical material
and discuss what this becoming means.

To begin this analysis, I return to the quote by Ida Tin — the entrepreneur
who coined the term FemTech and founded the cycle-tracking app Clue — pre-
sented in the introduction. Ida Tin once said:

“I believe the world needs and deserves something like a female health graph,
so that we can live our lives as we desire, not in spite of our biology, but in
sync with it. So, think of Clue as your personal health record, made super-
charged by data. It’s a place where I, as a person with female biology, can go
to get an overview of my health. Is my cycle normal? What days will I experi-
ence mood swings, tender breasts, hormone-related headaches? How many
more years can I expect to be able to become pregnant? What’s the risk of a
pregnancy today if I skipped a pill yesterday?” (Tin, 2017).

The quote centres “female biology” as something to live “in sync” with, both
in the present and in the future. Tin equates the female biology she refers to
with cycle health and fertility which, given her role as the founder of a cycle-
tracking app, is not surprising. However, this articulation is part of a repeated
material-discursive constitution of the female body as cyclic and reproductive,
as captured by the empirical material.

5.1 Becoming cyclic

In the empirical material, the cycle is not simply a term used to describe a pre-
existing biological menstrual cycle. Rather, it is a material-discursive practice
that (re)configures the world and enacts meaning (Barad, 2007). The cycle is
post-humanly performed with FemTech and emerges through the intra-action
of human and non-human agencies as part of the FemTech phenomenon. In
Study III, we show how FemTech technologies — specifically reproductive
health apps — contribute to constituting and agentially cutting the cycle as an
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agency of its own. By demonstrating how some cycle-tracking apps represent
the cycle using a circle as a metaphor, we show how the cycle is materialised
in design as a temporal dimension of its own. With these apps, time becomes
cyclic. The metaphor of a circle materialises the cycle as recurring continu-
ously at its own pace, independent of calendar time and the planning of eve-
ryday life. Every user’s circle is the same size, despite menstrual cycles vary-
ing in length, thereby articulating the cycle as a complete timeframe in itself.
Because each cycle begins and ends at the same point, the use of the circular
metaphor in the design materially-discursively brings time into being as mov-
ing in a circle, repeating itself with each cycle. In this sense, it can be under-
stood as challenging understandings of time as a linear progression. This cy-
clic time agentially cuts users’ bodies as cyclic and, in doing so, enacts a
boundary between cyclic and non-cyclic bodies. The apps, in this sense, ac-
tively participate in the making of bodies as cyclic.

Furthermore, with these apps, the cyclic time is agentially cut into four
phases, each of which makes certain emotions, acts, and experiences possible
and intelligible: menstruation, the follicular phase, ovulation, and the luteal
phase. Drawing on various scientific sources, the apps link each phase to par-
ticular hormonal changes and physical and emotional symptoms, through de-
sign features such as articles, videos, chatbot conversations, and notifications
that informs users of their predicted cycle stage. In Study V, in which I tracked
my own cycle using three cycle-tracking apps, I document how the apps noti-
fied me of the cycle stage [ was supposedly in (according to their predictions),
and the expected symptoms and emotions associated with that stage. In one
example discussed in the paper, the app Flo informed me that I might be ovu-
lating, which made me re-interpret how [ was feeling at that moment. While I
had initially attributed my good mood to external circumstances, the notifica-
tion led me to reevaluate whether it might instead be a consequence of being
in a specific cycle phase — ovulation. As a user, the notifications about cycle
stages and related symptoms led me to associate my own lived experiences
and emotions with a sense of biological inevitability. In the study, I ask myself
whether what I am and what I feel is just an effect of hormones and biology.

This empirical example illustrates the performative character of the apps’
predictions and the cyclic time that they bring about. With the apps, I extend
the knowledge of cycle phases and associated symptoms provided by the apps
in order to explain and ascribe meaning to lived experiences in my life more
broadly. The apps’ intra-action with my everyday life is therefore performa-
tive — it does something. It makes me interpret experiences that I previously
would not associate with the cycle, as effects of cyclic time — that is, of the
cycle phase that the apps predicted me to be in. As such, cyclic time, then, is
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not a neutral dimension or space in which bodies are situated, but a transform-
ative agency that participates in the making of bodies and subjects’ — in this
case my, my own sense of self.

Returning to Study III where we analysed the design of cycle-tracking apps
using fictitious user data based on a user persona, we found that even tracking
‘fake’ data that had no relation to our own cycles altered how we perceived
our bodies. We noticed how tracking fictitious symptoms led us to notice, or
perceive, these symptoms in ourselves. In one example from the study, one of
the authors describes how tracking ‘feeling worried’ in the app led them to
experience a sense of worry. Furthermore, the same author describes how
tracking ‘bleeding’ as part of the fictious period later led them to explain a
sense of irritation as a result of ‘being on my period’, despite not actually
menstruating. In the study, we describe this as a form of phantom period and
conclude that the example suggests that directing attention to certain bodily
experiences may intensify those experiences. However, from an agential real-
ist perspective, the example can be understood as illustrating the intra-actional
character of experience itself. What we do — in this case tracking data in the
app — and what we say — in this case ‘saying’ that we feel worried or are men-
struating — are material-discursive practices that are part of making ‘the
world’, here in the form of lived experience. The feeling of worry emerges
with the tracking.

From this perspective, tracking data in the apps should not be understood
as a process whereby users take a preexisting sensation or experience and
translate it into data. Rather, tracking is a performative practice that actively
participates in the emergence of sensations and experiences. Just as Barad ar-
gues that words do not possess inherently determinate meanings, and things
do not possess inherently determinate boundaries or properties, tracking data
is not a representational practice. Words, Barad argues, do not represent pre-
existing things, but actively participate in bringing the world into being
(Barad, 2008). In a similar sense, data do not represent pre-existing sensations
or lived experiences; they actively participate in bringing those sensations and
lived experiences into being. Tracking the body as data within the apps is
therefore a material-discursive practice through which the body itself is en-
acted. Tracking the body as data brings it into being.

The design of the self-tracking functions in the apps then, becomes part of
what constrains and enables what can be sensed and experienced. If we take
what Barad says about discourse — “Discourse is not what is said; it is that
which constrains and enables what can be said. Discursive practices define
what counts as meaningful statements” (Barad, 2008, p. 117) — and apply it to
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data, we can similarly argue that data is not what is experienced; rather, data
is that which constrains and enables what can be experienced.

From the agential realist perspective, the cycle should not be understood as
a given biological essence that is merely conceptualised in the design of the
apps. Rather, the apps bring the cycle into being through design by performing
agential cuts that constitute the cycle in this specific way. The cycle is post-
humanly performed with the apps. It is through intra-action with FemTech that
the cycle becomes intelligible and actively participates in the making of bodies
in this way. Nature is neither neutral, fixed, or ahistorical, but always already
cultural and in flux (Haraway, 2003; Barad, 2007). As such, there is no stable
or permanent cycle in the essential sense, and no neutral, objective, or per-
spective-free knowledge of the cycle. That the cycle is post-humanly per-
formed rather than essential can be understood through examples such as hor-
monal contraception, where taking the pill prevents ovulation and disrupts the
cycle, or intensive training, which has been shown to alter the cycle and its
occurrence in athletes. Our knowledge-making practices, and the apparatuses
(referring to Barad’s 2008 notion of apparatus as research tools and practices)
through which knowledge is produced, participate in making the very phe-
nomena they seek to study.

In Study III, we show how the cycle becomes an open-ended experience
with FemTech. By studying the design of cycle-tracking apps, we demonstrate
how these technologies visualise correlations between the cycle and a wide
range of physical symptoms, mental states, and emotions. Users can log not
only bleeding and symptoms traditionally associated with menstruation, such
as cramps and back pain, but also experiences less commonly linked to the
cycle, such as shivering or cravings for salty foods. The available mood-track-
ing options typically include emotions (such as anger or sadness), and mental
states (such as tiredness or hunger). The symptoms and moods available vary
across the apps and frame the cycle as an open-ended experience without any
clear boundaries, beginnings or endings. If everything from cramps to hunger,
tiredness, or anger is part of the cycle, then what is not part of the cycle? If the
user interprets an experience as part of the cycle, does it become part of the
cycle? Here, applying the agential realist premise that everything makes eve-
rything, the interpretation of experiences as cyclic makes them cyclic. Inter-
pretation itself becomes a performative boundary-making practice — an agen-
tial cut that includes and excludes experiences as part of the cycle. Given this
perspective, the open-ended design of the cycle in these apps is performative
— it makes the cycle as a boundary-less phenomenon. This is central to the
becoming of bodies as cyclic. When the cycle can potentially explain any sen-
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sation or experience, it becomes a continuous presence in users’ lives. The
cycle is no longer part of the body — the body itself becomes cyclic.

The cycle-tracking apps all make future-oriented predictions. They predict
users’ next menstruation, ovulation, and cycle phases, and use these predic-
tions to inform users about fertile windows and expected symptoms. The pre-
dictions are based on patters in users’ tracked data from previous cycles. The
apps’ orientation towards the future therefore relies on identifying patterns in
the past. In Study III, we show how cycle-tracking apps commonly predict
ovulation to occur on day 14 or 15 of the menstrual cycle. Medical research,
however, suggests that ovulation varies with cycle length, which differs both
between individuals and across cycles. The timing of ovulation also varies
considerably, with ovulation occurring anywhere between day 10 and day 22
of the cycle. Research further suggests that only around ten percent of men-
struators ovulate on day 14 of a 28-day cycle’. Ovulation is thus unpredictable
even among those with regular menstrual cycles. Given this variability, the
standardised predictions presented by the apps are likely inaccurate in many
cases. Yet the apps communicate these predictions with a sense of precision,
without informing users of the potential margin of error. In this sense, predic-
tions — educated guesses — are presented as objective facts — as truths.

My experiences using the three cycle-tracking apps discussed in Study V
further illustrate that these predictions function as estimations rather than
truths. The predictions varied across the three apps and were frequently ad-
justed over time. Sometimes these changes were understandable to me as a
user — for example, after I logged a positive ovulation test — and sometimes
they occurred for reasons I did not understand. At other times, the predictions
remained unchanged even when the data I entered suggested that they should
have been. Consequently, when an app informed me that I was in a specific
cycle phase associated with particular symptoms — for example, the follicular
phase associated with better sleep — I might not have been in that phase at all,
yet I lacked the knowledge necessary to dismiss the information as inaccurate,
or false.

The predictive character of the apps is important for understanding the
meaning of the cyclic body. The fact that predictions may be inaccurate does
not make them any less real, or consequential. The apps can make ‘false’ pre-
dictions while still bringing about ‘true’ effects. By predicting the future, they
participate in bringing particular futures into being. If users act on the predic-
tions as though they are true, then those predictions become true — they be-
come real in their consequences. When the idea of FemTech is to ‘sync’ your
life with your cycle, cycle predictions — regardless of if they are true or not —

5 For references see Study I11.
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become true in users’ lives if users adjust their lives to them. The apps may
not be able to bring about ovulation, but if users, as suggested by the empirical
studies, do interpret their bodies, emotions, and lived experiences as influ-
enced by their cycle and its various phases, then the predictions bring about
the future as it is performed, experienced, and lived. In this sense, the predic-
tions become self-fulfilling prophecies, and life itself becomes cyclic.

5.2 Becoming reproductive

The cyclic body is always already oriented towards reproduction with these
apps, both in the sense that it is reproduced through its monthly repetition and
in the sense that the cycle is constructed in relation to fertility and reproductive
potential. The apps continually point to the reproductive potential of each cy-
cle stage, and users commonly engage with them both to avoid pregnancy and
to conceive. With FemTech, bodies become both cyclic and reproductive, with
reproduction conditioned through the cycle.

Study IV demonstrates how bodies emerge as reproductive with pregnancy
apps over the course of pregnancy. Through app use, pregnancy changes how
participants view and relate to their bodies — the body gains new meanings. In
one empirical example, a pregnant participant describes how she discovers the
veins on her breasts after having read in the pregnancy app that the veins on
the breasts can become more visible during that particular week of pregnancy.
From an interactional perspective, we can understand this as the app guiding
the user’s attention towards a pre-existing body. From an intra-actional per-
spective, however, we can understand this as the veiny breast becoming part
of the reproductive body through this agential cut that ascribes new meaning
to the breasts. Depending on how the agential cut constitutes the breasts, they
are ascribed different meanings and agencies that make certain practices pos-
sible and legitimate. For example, it is generally socially legitimate to expose
a breastfeeding breast in public, whereas breasts not associated with breast-
feeding are expected to remain covered. How the body is agentially cut to
include or exclude the breasts thus ascribes agency to the body — it makes
certain acts by bodies possible and impossible (it is through agential cuts that
bodies are ascribed agency, and are able to act in the world). When the body
is agentially cut as reproductive, the body becomes something different from
what it was before.

In another empirical example from Study IV, one participant describes how
the app use contributed to a sense of pride in her body as it underwent preg-
nancy. Reading about the changes taking place in her body made her feel
proud of her body for ‘actually doing it’. Here, the app participates in config-
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uring the body as possessing an agency of its own. It is the body, rather than
the subject (the user), that is understood to go through pregnancy. The user
can then learn about this bodily agency, and what the body does, through the
information provided by the app.

A key aspect of the becoming of the body as reproductive is its entangle-
ment with the foetus, or the unborn. During pregnancy, the body is inevitably
entangled with the foetus materially as it develops in the womb. However, our
interviews with expectants show that pregnancy apps actively participate in
this entanglement by shaping the making of experienced and emotional rela-
tionships with the foetus. At the beginning of pregnancy, the foetus exists only
as a small cluster of cells. Yet the apps allow users to scroll through upcoming
weeks and relate to an unborn baby that has not yet developed and does not
yet existing in that shape. The foetus is visualised as growing from the size of
a chia seed, a blueberry, an apple, a courgette, a pumpkin and so on. Each
week is represented by a different fruit or vegetable. The apps thus give the
foetus an appearance and size, offering users a relatable point of reference
outside the womb. For users, these representations participate in creating emo-
tional connections with the unborn. They make users relate to the unborn as
real, cute, and human (Study IV). In this way, the apps participate in the mak-
ing of relationships between the expectant and the unborn — both in its current
state and its anticipated (or predicted) future form.

Similarly to cycle-tracking apps, pregnancy apps can be understood as par-
ticipating in the production of futures that have not yet happened. Just as cy-
cle-tracking predictions are performative even when they are inaccurate, the
predicted development stages of the foetus in pregnancy apps are performative
even though they are based on averages and do not really say anything about
the individual foetus. In Study IV, for example, a participant describes feeling
calmed when the app informed her that a certain week the baby’s heart had
started beating. For the user, it does not matter that the app only provides gen-
eral information and does not say anything about her specific baby. The infor-
mation makes her calm, and therefore actively participates in her experience
of pregnancy. Reading about the unborn’s development and celebrating mile-
stones such as the heart starting beating, becomes a practice of caring for the
unborn.

While the pregnant body is commonly understood as ‘uncontrollable’ — a
biological fact that runs its own course in ways we cannot control, the repro-
ductive body emerging with these apps is constituted as predictable, and as
such ‘controllable’. The reproductive body emerges as following a series of
predictable events as apps and users co-create a timeline of pregnancy struc-
tured around milestones. This provides a way of managing the anticipation
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and uncertainties of pregnancy by turning it into a series of quantified and
predictable events. At the same time, pregnancy itself — and the reproductive
body with it — becomes entangled with other things with the apps. With the
apps, the experience of pregnancy becomes entangled with political and ethi-
cal questions concerning data tracking, privacy, what information to consume,
etc. In this sense, pregnancy as a lived experience becomes more than a biolog-
ical and material process. The body becomes what I call ‘reproductive’ in the
sense that the body during pregnancy, and with the apps, gains a whole new
meaning and agency through the agential cuts that temporarily constitute it.

5.3 The cyclic-reproductive body

The agency ascribed to the body with FemTech can be understood in relation
to FemTech’s core discourse of empowerment. As shown in Studies I-1II, em-
powerment is a key concept both in the marketing and development of
FemTech. It frequently appears in FemTech companies’ visions and commu-
nications with users (Studies I and III) and is described by developers as a core
value and motivation for their work (Study II). In Study III, we show how
menstrual-tracking apps are commonly marketed as empowering, framed as a
matter of knowledge and control. The vision for the app Clue, for example, is
that “everyone with a cycle is empowered to make informed choices for them-
selves around menstrual, sexual, and reproductive health and wellbeing”
(Study III). Flo argues that “when it comes to your health, knowledge is
power” and the app company claims to be on a mission to put the power back
into the hands of their users (Study III). Study II further shows how FemTech
developers position their work as a response to the historical stigma and ne-
glect surrounding women’s bodies and health, and describe their development
of FemTech technologies as part of a broader political and ethical project
aimed at empowering users with information to help them “live in harmony
with their biology” (Study II).

These claims of empowerment position women’s bodies as available for
empowerment. The historical othering, exclusion, and stigmatisation — the dis-
empowerment — of women’s bodies, menstruation, and reproduction in many
parts of the world legitimise the emergence of FemTech. Ultimately, the his-
torical disempowerment of women’s bodies — as deprived of power — makes
the constitution of women’s bodies as in need of — or open to — empowerment
both possible and legitimate.

While FemTech’s claims of empowerment have been widely criticised in
the academic literature (Study 1), research rarely questions the idea of empow-
erment per se. Instead, much of the existing research argues that FemTech
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ultimately disesmpowers users through datafication, surveillance, and commer-
cialisation. Consequently, this research also largely constitutes bodies as ‘em-
powerable’ or ‘disempowerable’. This implies that the body, with FemTech,
is agentially cut as a location of agency that can be empowered — have its
agency increased — or disempowered — have its agency diminished. Instead of
debating whether or not FemTech truly empowers or dissmpowers users,
shifting perspective allows us to understand the discursive construction of
bodies as empowerable or disesmpowerable as performative in itself. The dis-
course of empowerment participates in bringing bodies into being as (dis)em-
powerable — bodies become (dis)empowerable with FemTech. In this sense,
ascribing agency to bodies becomes both possible and legitimate.

While empowerment as articulated by FemTech developers is about em-
powering women to live in sync with their bodies, what is happening in my
empirical material is that with FemTech we also see the emergence of a new
type of body. Through intra-action with FemTech the body becomes some-
thing beyond flesh and blood: a cyclic-reproductive force that is larger than
the sum of both the female body and the apps. The cyclic-reproductive body
becomes an agency in itself that cannot be located in either the user or the app.
Instead, it is an agency that emerges in between. The cyclic-reproductive body
does not emerge from the addition of human and machine, but through intra-
action. Consequently, it cannot be understood through perspectives that centre
interaction between technology and users, or through perspectives that locate
agency in either subjects or objects. The cyclic-reproductive body is an agency
in itself that belongs neither to the user nor the technology.

From this perspective, what is going on is not empowerment in an additive
sense, whereby power is added or subtracted to bodies (at the expense of oth-
ers). Traditional patriarchal conceptions of power as something to be had or
not had, as belonging to one group or another, does not capture the dynamics
of what is happening here. FemTech’s promise of empowerment, in this sense,
was perhaps always a false promise, in the sense that the power dynamics in-
volved were always already more complex than giving power — as something
to be had — to women’s bodies — as stable, given, and ‘natural’. Here, instead,
we see power in the sense of agency — what type of actions that become pos-
sible, legitimate, and desirable. As such, what is happening in my material is
not that users become victims of neoliberal agendas or commercialisation, as
previous research has suggested (Study I) — not disempowerment. Rather, us-
ers end up in new configurations of agency. FemTech transforms agencies in
ways that matter for what it means to have a body, to be a body, and to exist
in relation to other bodies.
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6 Discussion

6.1 The meaning of the cyclic-reproductive body

By showing how bodies emerge as what I call cyclic-reproductive with
FemTech, I illustrate what Barad says about matter: it is “not a thing but a
doing, a congealing of agency” (Barad, 2007, p. 183). The body, in my mate-
rial, is not a thing but a doing. It is continuously configured and reconfigured,
ascribed new meaning and agency through ongoing intra-actions. As the body
becomes cyclic-reproductive, the body gains new meaning, lived experiences
are reinterpreted, and the relationship between subject and the body is trans-
formed. The cyclic-reproductive body emerges as an agency that is ever-pre-
sent and boundless, yet distinct from the subject. It becomes something that
users cannot completely grasp or know, while remaining ever-present in their
lives, impacting both the here and now as well as the future. Through predic-
tions, users can ‘sync’ their lives with their cycles and pregnancies. Whether
these predictions are accurate or inaccurate is, in one sense, secondary. They
are performative insofar as they participate in bringing about the futures they
predict if users act on them as though they were true. With FemTech, the body
is therefore transformed and reconfigured in new entanglements. In Barad’s
terms, the cyclic-reproductive body can be understood as an ethico-onto-epis-
tem-ology: a way of knowing and being in the world that intra-acts with the
world’s becoming and mattering (2007). The cyclic-reproductive body is an
agency that makes some ways of having a body, being a body, and existing in
relation to other bodies possible, and others impossible.

There is something interesting about how things stay. At the beginning of
this thesis, | stated that I wanted to stay with the trouble of FemTech. Yet,
over time, the trouble of FemTech ended up staying with me. It does not matter
that I deleted the cycle-tracking apps from my phone long ago, or that I never
really trusted their predictions in the first place. I still constantly interpret — or
wonder whether I should interpret — my moods, feelings, behaviours, and ex-
periences in relation to my cycle. I cannot claim that I know my cycle with
any precision — the apps did not give me that — but I can say that I am persis-
tently aware of its presence. FemTech has given me the uninterrupted suspi-
cion that my cycle is there and intervening.
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What does it mean to live with an invisible yet ever-present force? My cy-
cle existed long before FemTech came into the picture. I did not give it much
attention and it did not impact my life much. Now, however, it has gained new
meaning in my life. If I were to explain this transformation through a meta-
phor, I would not choose a circle. I would choose the wind. The wind is always
present to some extent. Sometimes its presence is felt strongly. Sometimes it
arrives as a pleasant breeze. Sometimes just a presence. Other times, you can-
not tell whether it is there at all, but you know it can make itself felt at any
moment. It has no defined shape, no clear beginning or end — it emerges be-
tween things. Living with the cyclic-reproductive body as it emerges with
FemTech is to live with an agency that shapes not only the present, but also
the future. It is an unbounded force with no clear beginning or end. It actively
participates in the experiences of the subject, while simultaneously remaining
distinct from the subject itself. The cyclic-reproductive body therefore recon-
figures the relationship between subject and body in fundamental ways.

To understand the meaning of the cyclic-reproductive body, we can think
of it as a movement rather than a location. We cannot know the shape of the
wind, but we can observe its movement. The cyclic-reproductive body simi-
larly provides a movement that is reproductive, both because reproductive po-
tential shifts over the course of the cycle and because the movement is repeti-
tive, recurring without any clear beginning or end. Whereas Western concep-
tions of time and movement tend to emphasise linear progression, develop-
ment, and forward movement, the cyclic-reproductive movement is circular.
Cyclic time is often thought of as a feminist alternative to patriarchal concep-
tions of time. Yet cyclical movement can also be understood as a lack of re-
newal. Whereas linear time promises progression, forward movement, and
change, cyclic time — or circular time — means a continual return — subjects
inevitably end up where they started. In this sense, contrary to what previous
research has argued about FemTech enforcing neoliberal ideals of progression
and efficiency, the cyclic-reproductive body can be understood as enforcing
repetition. With the cyclic-reproductive body, endeavours of progress in the
linear sense are bound to fail.

Although FemTech (with good intentions) has been developed to fit
women’s biology, with FemTech the body transforms in a sense to fit
FemTech. The emergence of bodies as cyclic-reproductive can be seen to con-
figure women as victims of their biology. When the body is cut as cyclic-
reproductive, it is also cut as separate from the subject, as an agency of its
own, and when predictions risk becoming self-fulfilling prophecies, subjects
become ruled by ‘their’ bodies. This raises broader implications for what it
means to have a body and to be a body, but also for what it means to exist in
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relation to other bodies. If women are configured as unable of progression,
ruled by the cyclic-reproductive body as an open-ended, undefinable, yet ever-
present force, will men’s bodies be the progressive ones? The efficient, ra-
tional, or liberated ones?

6.2 Implications for HCI

This research demonstrates how entanglement theories can be applied empir-
ically to take the relational aspects of technology seriously. By applying an
agential realist perspective to FemTech, including the concepts intra-action,
material-discursive practices, and agential-cuts, I contribute to the growing
body of work exploring entanglement theories within HCI. By showing how
bodies become in intra-action, rather than in interaction, with FemTech, I
begin to address the questions raised by the collapse of ontology, epistemol-
ogy, and ethics in a postdigital world — shifting attention from asking how
technologies affect bodies to asking what bodies become with technologies
(see Frauenberger, 2020, Evans & Ringrose, 2025).

In doing so, I show that we cannot understand technology simply as an
artefact or thing — in this case, the app — but must instead attend to the phe-
nomena that emerge with it, including all the material-discursive practices and
intra-actions it makes possible (see Introna, 2014). It is with FemTech, rather
than with individual reproductive health apps, that the cyclic-reproductive
body emerges. The empirical study with expectants (Study V), for example,
shows that users rarely use a single reproductive health app in isolation. Many
participants had used one or several cycle-tracking apps before becoming
pregnant and often combined several pregnancy apps during pregnancy. Fo-
cusing on a single app thus fails to capture the relational use of reproductive
health technologies in practice. Furthermore, FemTech is more than the tech-
nologies themselves. In the empirical material, FemTech emerges as a phe-
nomenon in which developers, users, and technologies, as well as commercial
interests, historical stigmas, heroic goals, scientific commitments, and politi-
cal desires, intra-act. To understand what humans become with technologies,
we must therefore move beyond viewing technologies as fixed, designed ar-
tefacts and instead understand them as emergent phenomena that make partic-
ular constitutions of humans possible and impossible.

Through the case of FemTech, I have shown how what it means to have a
body, to be a body, and to exist in relation to other bodies (Homewood et al.,
2021) changes with FemTech. By showing how bodies become cyclic-repro-
ductive with FemTech, I contribute a new conceptualisation of the body — the
cyclic-reproductive body — and “an ontological expansion of what bodies can
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be in HCI” (Homewood et al., 2021) through an empirical account of the re-
lational ontological body. My analysis shows that the emergence of bodies as
cyclic-reproductive has ethical consequences not only for the here and now,
but in a cyclic sense — it conditions women over and over in their cycles in
eternity. When the body is constructed as cyclic-reproductive, so is the world
as the body knows it.

My work thus contributes to the ongoing and important work of researchers
and designers within feminist HCI that brings forward understandings of bod-
ies as multiple, messy, sociocultural, personal, and political, bodies as sites of
identity and locations of conflict, and as dynamic processes rather than fixed
entities. It forwards an understanding of bodies as movements rather than lo-
cations. Thinking about bodies as movements instead of locations captures
their emerging character, the posthuman performance of bodies with technol-
ogy, and the ongoing transformations and agential cuts of bodies which con-
stitutes agency differently. By showing how the fluidity of bodies plays out
empirically in intra-action with FemTech — where developers’ perspectives,
user’s experiences, and the material-discursive design of technologies all play
active roles — I demonstrate how the body emerges with FemTech as a trans-
formative doing rather than a stable being. This doing continually reconfigures
agency and reshapes the boundaries and relations between subjects and bod-
ies. Importantly, this contribution should not be understood solely as a contri-
bution to the study of women’s bodies. Rather, it contributes to broader dis-
cussions about bodies and technologies, and what it means to become with
technology in relational entanglements.

6.3 What do we do with entanglement theories, then?

I set out to explore the becoming of bodies with FemTech through entangle-
ment theories, and I would like to conclude with a brief reflection on the the-
ories themselves. What do we do with them? Working with these theories, 1
came to understand them as fluid and elastic. You can stretch the theories dif-
ferently. Depending on how far you stretch them, you will see different things.
Consider the body. Should we understand it as existing before intra-action or
not? Does the answer matter? Applying these theories, I realised that I was so
used to thinking in terms of interaction, that thinking with intra-action felt
almost impossible. Yet thinking differently — as researchers or designers — is
a matter of ethics. Research and design participate in making bodies and fu-
tures. Thinking differently allows different bodies and futures to emerge. En-
tanglement theories allow us to think differently and are as such essential in
the toolbox of researchers and designers. However, instead of thinking about
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whether or not bodies exist before intra-action, perhaps we should do like we
often do in HCI — be pragmatic. We will never be able to study the ‘natural’
body, even if it exists. Nature and culture are always already entangled, and
researchers inevitably participate in the phenomena they study. Doing bodies
differently through research is therefore a matter of ethics. Understanding
bodies differently is to take responsibility in the mattering of bodies through
design and technology. Intra-action can help us make intended and unin-
tended, expected and unexpected consequences of technologies visible. We
should continue thinking with entanglement in a pragmatic stretching and un-
stretching to make alternative perspectives visible and new worlds possible.
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