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Abstract Self-tracking-technologies can serve as a prominent example of how
digital technologies put to test established practices, institutions, and structures of
medicine and healthcare. While proponents emphasize the potentials, e.g., for in-
dividualized healthcare and new research data, opponents stress the risk that these
technologies will reinforce gender-related inequalities.

While this has been made clear from—often intersectional—feminist perspectives
since the introduction of such technologies, we aim to provide a queer-feminist
perspective on self-tracking applications in healthcare by analyzing three concrete
cases. In this way, we want to show why such a perspective is helpful in assessing
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self-tracking technologies and how such a perspective might contribute to a queering
of healthcare.

After a short introduction to self-tracking in healthcare and the corresponding
risks of reproducing gender-related inequalities, we introduce queer bioethics as
a methodology to examine structural discrimination and marginalization in bioeth-
ical research. We apply this framework in the analysis of three exemplary self-
tracking applications from the areas of nutrition/fitness, reproductive health, and
mental health. In the subsequent discussion of these results against the backdrop of
already existing queer-sensitive technologies, we identify an equal access, a sub-
versive design, an inclusive database, and a diversity-sensitive and discriminatory-
critical definition of purposes as well as individualized usage possibilities as first
possible starting points for a queering of self-tracking applications. Finally, we draw
conclusions, how such a critical perspective on self-tracking applications might also
contribute to a queering of the healthcare system at a structural level.

Keywords Self-tracking · Queer-feminism · Healthcare · Digitalization ·
Discrimination · Gender

1 Introduction

Self-tracking technologies can serve as a prominent example of how digital tech-
nologies put to test established practices, institutions, and structures of medicine and
healthcare. Thus, self-tracking—defined as “[t]he permanent gathering and evalua-
tion of self-related data in one’s daily life [...] by using digital technologies” (Heyen
2020, p. 124)—is usually considered to have significant potential to transform health-
care regarding individualized healthcare and prevention, increased cost-efficiency,
and the easy generation of new research data.

However, as initial critical assessments of self-tracking technologies demonstrate,
the benefits are not distributed equally across populations. Instead, these technolo-
gies might exacerbate social inequalities and create problems of social injustice
(Hendl et al. 2019, p. 77; Lucivero and Jongsma 2018, pp. 685–686; Paldan et al.
2018). For example, the money and time available for self-tracking technologies
often correspond to socioeconomic status. Thus, self-tracking technologies tend to
benefit those with more financial and time capacities (Charitsis 2019; Ajana 2018;
Hendl et al. 2023). Beyond these class-related inequalities, other barriers, such as
age-related differences in digital literacy, are frequently discussed examples of such
impending inequalities (Chen et al. 2023). These examples illustrate that self-track-
ing technologies run risk of contradicting a diversity-sensitive healthcare system
that provides appropriate therapies and care for everybody, and instead reinforce in-
equalities, particularly to the detriment of the health of already marginalized people.

As feminist analyses have made clear since the introduction of such technologies,
these inequalities also include gender-related disparities and discrimination (Lupton
2014; Hendl et al. 2023). Thus, the increasing use of self-tracking devices runs
risk of perpetuating the traditional bias of medicine and medical research on health
conditions that mainly affect men, once again fueling imbalances and inequalities
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(Hendl et al. 2019). Many feminist analyses address these aspects, particularly from
an intersectional perspective (e.g., Dolezal and Oikkonen 2021; Hendl et al. 2019,
2023). This paper aims to contribute to a distinct queer-feminist perspective on self-
tracking devices and their application in healthcare. First, we aim to demonstrate
why such a perspective is helpful in the assessment of self-tracking technologies and
the identification of related moral problems. Second, we want to show how this per-
spective can contribute to a queering of healthcare by providing first starting points
for more diversity-sensitive self-tracking technologies that also consider the needs
of LGBTQIA+ people (i.e., individuals identifying as lesbian, gay, bisexual, trans,
queer, intersex, asexual or those not aligning with any of the existing categories).

To this end, we first provide an introduction to self-tracking in medicine and
healthcare and demonstrate how self-tracking technologies can reproduce gender-
related inequalities regarding access, design, database, and use/implementation (2).
Then, we introduce queer bioethics as a methodology to examine structural discrimi-
nation and marginalization within bioethical research (3). We apply this methodology
in an analysis of three exemplary cases of self-tracking applications from the areas
of nutrition/fitness, reproductive health, and mental health (4). Finally, we discuss
the results of our analysis in the context of already existing queer-sensitive technolo-
gies in healthcare (5) and draw conclusions about how such a critical perspective
on self-tracking applications could not only contribute to a more diversity-sensitive
digital health but also to a queering of the healthcare system at a structural level (6).

2 Self-tracking and gender in healthcare: Reproducing inequalities

As “the world of wearable devices has been connected to the world of health and
well-being at its very onset” (Lucivero and Jongsma 2018, p. 685), these technologies
are widely regarded as offering vast potential for healthcare, including, for example,
the generation of new research data (Ajana 2018; Lupton 2014), potentials for
personalized medicine, and health prevention and promotion (Erdmann et al. 2023;
Prainsack 2017, 2018; Sharon 2017). Furthermore, self-tracking devices are seen
to promise new opportunities for occupational health management (Charitsis 2019;
Lupton 2014; Mämecke 2016, 2023) and, on a societal level, for behavior-based
insurance rates (Ellerich-Groppe 2022; Mämecke 2023).

However, others have pointed to the risk that these technologies will reinforce
or create health-related inequalities or discrimination. Besides racial discrimination
(Willis and Neblett 2023), class-based inequalities (Ajana 2018, p. 4; Charitsis 2019,
pp. 142–143; Hendl et al. 2023), and age-related barriers (Chen et al. 2023), this
also concerns gender-related inequalities and discriminations. Indeed, drawing on
the existing literature on mHealth and self-tracking technologies in healthcare and
structuring it along the essential components of self-tracking technologies (for an
overview, see Hendl et al. 2019, 2023; Paldan et al. 2018), one can distinguish
gender-related inequalities regarding access, design, and database, as well as the
implementation of such technologies in healthcare.

Regarding access, assumptions about prototypical users of self-tracking tech-
nologies with regard to their body, health, gender, and ability have a considerable
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influence (Dolezal and Oikkonen 2021). These assumptions influence the purposes
of the app, often excluding gender-specific health challenges and needs. For exam-
ple, the possibility of tracking menstruation was only later integrated into Apple
Health, a tracking app pre-installed on iPhones and iPads (Hendl et al. 2019, p. 84).
At first glance, this may not appear to restrict access to these applications. However,
when we understand access not simply in terms of the general possibility to use any
application but as the opportunity to use an application that meaningfully addresses
one’s health challenges and needs, we can identify a gender-related inequality re-
garding access that can have severe consequences for the health status of queer
people. According to minority stress theory (Meyer 2003), this is particularly true
because LGBTQIA+ face unique social stressors (e.g., homophobic victimization,
gender non-affirmation) due to their stigmatized social status (relative to hetero-
sexual populations). This stress increases the risk of adverse health consequences
in various areas (Frost and Meyer 2023). Health disparities for sexual and gender
minorities, stemming from exposure to stress, stigma, and discrimination, contribute
to a significantly higher risk of overweight/obesity, asthma, diabetes, cardiovascular
diseases, and some types of cancer compared to heterosexual people (Christian et al.
2021).

This inappropriate consideration of different user needs might be associated with
the design process. Thus, homogeneous teams of technology developers can result
in a narrow focus of purposes of mHealth technologies (Hendl et al. 2019, p. 83).
For example, period and fertility trackers often “tend to reproduce male visions
of women’s health and wellbeing” (Sanders 2017, p. 53) and involve implicit as-
sumptions about potential users that are driven by heteronormative and normalizing
gender conceptions (Hendl et al. 2019, p. 84). Hence, this narrow focus risks ne-
glecting the specific needs of groups who are not appropriately considered in the
design and development process. This can manifest in a gender-stereotypical de-
sign of self-tracking applications, e.g., in the color design (Epstein et al. 2017), and
the representation of gender-related concepts within the app. For example, Debo-
rah Lupton (2014) found “that concepts of reproductive and sexual embodiment as
they were represented in the apps were strongly gendered, supporting norms and
assumptions about male and female sexual and reproductive bodies” (611–612; see
also Ruckenstein and Schüll 2018). Hence, by reproducing and stabilizing the ex-
isting gender arrangements in their design, such technologies are occasionally even
seen as a more powerful continuation of patriarchy (Sanders 2017, p. 49).

The database and the general approach of self-tracking devices might cause fur-
ther inequalities because “[d]ata sets are not, and can never be, neutral and theory-
free” (Crawford et al. 2014, p. 1668). Since the general approach of self-track-
ing refers to a quantified body that is compared to at least implicitly predefined
norms, self-tracking technologies and the subsequent analyses of the data often con-
tain certain pre-assumptions about heteronormative bodies that can be classified in
normalizing grids. Consequently, the primarily descriptive data gains a normative
dimension (Selke 2016). This underlines why “algorithmic power has the potential
to make certain bodies more visible than other” (Mularoni 2021, p. 7). Like many de-
sign decisions that render women invisible (Perez 2019), self-tracking technologies
also threaten to make non-male or non-binary people invisible and create challenges
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for those who do not conform to the “heterosexual white male phenotype” (Mula-
roni 2021, p. 7). This way, potentially biased algorithm-generated knowledge and
incomplete or biased training data might reproduce social injustices and inequalities
(Hendl et al. 2019, p. 88).

Finally, even if there are technologies that, in principle, can benefit all in an
equal way with regard to access, design, and database, their implementation can
nevertheless be detrimental for some groups. For example, this is especially true
when this implementation assigns health responsibilities that some individuals can
only partially adhere to because the necessary resources and capabilities have not
been provided or the respective health literacy is missing (Hendl et al. 2019).

This brief overview highlights the need for detailed feminist analyses of self-
tracking technologies (cf. also Dolezal and Oikkonen 2021). Feminist perspectives
are not merely supplementary but are of fundamental ethical importance. They can
help uncover specific gender-related inequalities and discriminations in healthcare
that are not only morally wrong (Hädicke andWiesemann 2021) but also have a prac-
tical effect on the healthcare outcomes of marginalized or discriminated groups, such
as an increased susceptibility to disease (Casanova-Perez et al. 2021). Against this
backdrop, we aim to contribute to a distinct queer-feminist perspective on self-
tracking to underline the relevance and necessity of such analyses, to illustrate our
investigation through an empirical assessment, and to identify theses for queer tech-
nologies in healthcare to be tested and elaborated in further research.

3 Methodologies: Queer bioethics to analyze digital technologies

A queer-feminist perspective critiques the cis- and heteronormative social order that
constructs gender and sexual variance through hierarchical binaries. In this sense,
the perspective attempts to challenge patriarchal dominance and gender- and sex-
differentiated inequality and oppression, while promoting a non-fundamentalistic ap-
proach (Sudenkaarne 2021; Trott and Laufenberg 2023). Cis- and heteronormativity
can marginalize individuals and contribute to social instability and violation of hu-
man rights, particularly for those deemed ‘deviant’ from this norm, i.e., LGBTQIA+
(Hark and Meißner 2018).

Queer bioethics critically questions the basis on which “certain socio-medicalized
views on gender and sexuality are justified in medical ethics” (Sudenkaarne 2018,
p. 117). It focuses on access to and handling the medical and healthcare system
and the unique health needs of LGBTQIA+ people (Wahlert and Fiester 2014,
2012). From this perspective, it advocates for a special consideration of the health
needs of LGBTQIA+ people and calls for a renegotiation of medical ethical theory
and practice to support health and well-being (Sudenkaarne 2018). Inherently, this
perspective also reflects on other categories of social differentiation that support
power relations and are interwoven with sexuality and gender, such as class, race
and ethnicity, ability, and age (Winker and Degele 2010).

As a methodological approach, queer bioethics seeks to reduce gender- and sex-
uality-related biases, both on a practical, clinical level as well as in theoretical and
meta-bioethical analyses (Wahlert and Fiester 2014). It is to be used to identify gaps
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in healthcare provision and to raise awareness of issues such as microaggressions,
positive and negative discrimination, stereotypes and overgeneralizations, paternal-
ism, and the marginalization of non-normative bodies. Following this approach, it
is essential to take the perspectives, histories, and feelings of LGBTQIA+ persons
into account and to integrate knowledge from queer-sensitive research and queer
organizations into moral-theoretical judgment within healthcare contexts. Through
this lens, queer-feminist bioethics questions the applicability of traditional theo-
ries and principles. In biomedical ethics, the queer bioethics perspective could, for
instance, complement the renowned bioethical principles of respect of autonomy,
nonmaleficence, beneficence, and justice (Beauchamp and Childress 2009) when it
comes to dealing with gender and sexuality in healthcare practice and legislation.
To serve as a practical and theoretical inquiry, investigations of practical cases and
the further development and verification of the moral-theoretical framework must
happen reciprocally (Sudenkaarne 2018, p. 119).

In our queer-feminist analysis of self-tracking technologies in health care, we
apply this methodology to examine how issues of access, data, design, and use/
function (cf. also Sect. 2) reflect and reproduce gendered, racialized, and heteronor-
mative structures. These categories are crucial components of self-tracking technolo-
gies and can highlight (dis)advantages and benefits or exclusions from the expected
health outcome. We apply these categories as follows:

With category access, we interrogate the forms of subjectification promoted by
the applications. The category asks which offers of identification are made, which
subjects are addressed, and which are considered ‘normal’ or ‘deviant’; in this way,
it examines which groups the technology is accessible to (Fitsch and Kämpf 2022).

Data asks which data is queried and aggregated and how it is processed. In this re-
gard, it is relevant to what extent the aggregated data questions or reproduces logics
of representation (Kämpf and Rogers 2018). This comprises, for example, the ques-
tion of whether value judgments regarding gender or sex relationships or body types
are implicitly or explicitly made with the queried data (Wahlert and Fiester 2014).
Furthermore, a critical attitude towards datafication and data monitoring is essential.
Datafication, i.e., the transformation of certain aspects of life into digital data useful
for a specific purpose (Mayer-Schönberger and Cukier 2013), can lead to better
health outcomes for LGBTQIA+ when queer perspectives are included and imple-
mented in design and outcomes. The processing of lived experience also provides
new gateways for various practices of economization, governance, and domination
(Aradau and Blanke 2017). Crucially, patients who use digital health services are
patients and users. Users who make their data available for an application enter
a one-sided relationship of dependency with the data owners. This relationship of
dependency is largely determined by the fact that the transfer of knowledge about
health needs also makes it possible to monitor and control these needs. This knowl-
edge-based power is also attractive for commercial purposes and economic business
models. As a result, there is a risk that health promotion is sidelined in favor of
profit maximization. Queering digital health technologies, therefore, requires a crit-
ical examination of practices of datafication and economization as well as forms of
surveillance capitalism (Rubeis 2023).
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The category design refers to the configuration and development of the user
interface and the user experience. It asks whether the design treats non-queer and
queer subjects equally, excludes or pathologizes non-normative bodies, and which
experiences are valued, prioritized, or normatively hierarchized (Wahlert and Fiester
2014).

Use or function reflects on whether the technology accounts for gender and sexual
variance and makes queer health information accessible. The category emphasizes
the metaethical need to treat LGBTQIA+ health issues as equally important, as
opposed to a cis- and heteronormative perspective, and to integrate these needs on
a structural level in the healthcare system, e.g., by an adequate implementation of
respective technologies.

The four categories of access, design, data, and use/function are especially suit-
able for identifying and evaluating ethical questions at the intersection of (self-
tracking) technologies in medicine and healthcare, social categories, and the broader
societal context. They can thus extend established approaches in medical ethics by
spelling out particularly the social justice perspective and structural aspects on the
one hand, and by considering the specific moral issues of self-tracking technologies
in medicine and healthcare on the other. This comprises, for example, the exten-
sion and modification of the primarily clinical ethics-focused principlist approach
by Beauchamp and Childress (2009) to consider technology-induced moral prob-
lems appropriately (Schicktanz and Schweda 2021) and the re-interpretation of the
underlying principles under the lens of queer bioethics. In this course, these cate-
gories also take up the impulses of existing approaches for the ethical evaluation of
technologies, such as the MEESTAR model that addresses concrete socio-technical
arrangements (Manzeschke et al. 2013; Weber 2015; further frameworks and con-
siderations are proposed, e.g., by Loh and Grote 2023; Ammicht Quinn et al. 2015;
Schicktanz and Schweda 2021). However, as a complement, our approach focuses
on social categories, power structures, and the broader societal context. It can thus
be understood as critical medical ethics (Rubeis 2024).

4 Analysis: Disrupting healthcare—the ambivalent consequences of
self-tracking technologies in healthcare

To demonstrate our framework’s applicability and provide first empirical insights,
we have chosen one self-tracking application from each of three pertinent application
areas for a closer analysis (nutrition/fitness, reproductive health, mental health). In
our selection, we followed the idea of a theoretical sampling for qualitative research.
Thus, our sample must not be understood to be representative. Instead, it follows
the idea to present three cases that appear particularly valuable for a queer-feminist
analysis of self-tracking in healthcare because they can illustrate the breadth of self-
tracking applications and practices and their consequences from a queer-feminist
perspective. In this way, they can serve as a basis for developing theses on how to
shape queer health technologies to be tested in further empirical research.

Even though our selection followed theoretical arguments, we considered num-
ber of users, reliability, and successful establishment of the company as well as
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governmental clearances (e.g., U.S. Food and Drug Administration (FDA) or Dig-
itale Gesundheitsanwendungen (DiGa)) to increase the practical relevance of our
analysis.

4.1 Nutrition and fitness: MyFitnessPal

Fitness and nutrition are primary application areas of self-tracking technologies. For
our analysis, we have chosen MyFitnessPal. This app describes itself as an all-in-one
app that allows nutrition, weight, and fitness tracking (ZTG 2020) and is, therefore,
especially suitable for an exemplary analysis. Users can log nutrients and calories
by entering or scanning food, relate them to exercise and movement activities, and
pursue individually defined goals. The app is not referenced as a medicine product
in Germany (ZTG 2020).

a) Access and target group MyFitnessPal offers a free basic version and a charge-
able premium version, occasionally causing a financial barrier for some users. Dur-
ing the registration process (see ZTG 2020 for an overview), the question to “select
which sex we should use to calculate your calorie needs” offers “male” and “fe-
male” as sole options (MyFitnessPal n.d.a). As a further explanation, the app refers
to different metabolic equations for men and women and continues: “If your gender
identity is not the same as your sex assigned at birth, and you have not started
gender-affirming medications, select your sex assigned at birth, because it will most
accurately reflect your metabolic rate. If you have started taking gender-affirming
medications, first consult with your doctor what might be the best selection for you”
(MyFitnessPal Help 2021). Thus, on the one hand, we can identify an awareness for
thinking about sex and gender beyond the binary. On the other, the app neverthe-
less tries to assign male or female to every user, neglecting any intermediate stage
regarding both sex hormones and gender identity. Furthermore, any deviation from
the binary norm is understood as a medical case that must be addressed through the
consultation of a doctor, constituting a medicalization of sex and gender (cf. Bell
and Figert 2012; Eckhert 2016).

b) Design MyFitnessPal provides a mobile and a web-based application. The web-
site lists several testimonials with a short statement and a photograph. From a queer-
feminist perspective, it is striking that despite all the individuality that is empha-
sized regarding the goals of the users, many pictures on the website and in the app
refer to stereotypical body images portraying hegemonic masculinity and femininity
(MyFitnessPal n.d.b). Thus, queer subjects are not treated equally, even though one
might not speak of a complete exclusion or pathologization of non-normative bodies.
Furthermore, the focus is on young and middle-aged persons, even though we can
observe a certain diversity here. This is also true for the goals that can be selected in
the registration process and occasionally go beyond normalized body images, e.g.,
gaining weight.

c) Data The binary distinction in the metabolic equation for males and females
seems to be an essential distinction relevant to the entire program. Even though



Queering healthcare with technology?—Potentials of queer-feminist perspectives on...

an individual target weight and health goals can be set in the registration process,
and age, height, weight, and regular daily activity are used to calculate the calory
requirements, the advice on nutrition to reach these goals also refers to the subjacent
sex distinction in the metabolic equation. This risks neglecting the plurality of bodies
and nutrition also within the genders. It is, therefore, problematic not merely for
those who struggle to follow the binary gender norms but for everybody who does
not meet the normalizing standards of the app. Thus, even though MyFitnessPal
refers to a comprehensive data bank of nutrition information—the app promises
access to over 18 million global foods (MyFitnessPal n.d.b)—the specific advice
should be viewed cautiously.

d) Use and function Besides the possibility of tracking data, the app also suggests
sharing data and progress in social networks and participating in the MyFitnessPal
community (Kahl 2020). If one searches the MyFitnessPal-Blog for ‘sex’ or ‘gender,’
the blog offers an entry titled “Fitness Fueling: Gender-Specific Nutrition Concerns”
(Russel 2018). The author, among other things, argues for “more gender-dependent
nutrition research” in this entry. However, the whole blog post focuses only on the
male and female gender and also the demand for more research is still entangled with
the idea of a binary gender system since the author criticizes that research regarding
nutrition has primarily focused on males due to the hormonal fluctuations of the
female cycle, neglecting genders beyond the binary and their needs. Once again,
this exemplary blog post underlines the decisive role of a binary gender distinction
in nutrition, even though the author considers other categories than gender to be
more important in nutrition.

The app might be used in institutionalized healthcare, e.g., in health prevention
and promotion, sports medicine (Evans 2017), follow-up treatments such as bariatric
surgery (Mangieri et al. 2019), or as “a valuable support for nutrition management”
(Stehr et al. 2020, p. 10). However, given the app’s pitfalls, its implementation must
be carefully considered to avoid creating and reproducing gender-related health
inequalities.

Thus, while already in the registering process of MyFitnessPal, the binary dis-
tinction between men and women is decisive, and other genders are understood as
medicalized deviations, the app design regarding testimonials and goals is more di-
verse. However, the binary gender distinction has a strong influence on the database
and, in this way, on the use and function of the app: one can assume that the more
the user corresponds to a male or female gender norm, the more valuable the app is.

4.2 Reproductive health: Ava bracelet

The Ava bracelet is a fertility tracking wearable by the company Ava (AVA Sci-
ences-FMTC LLC, Zürich, and FemTec Health Inc., Houston, Texas). The product
comprises a bracelet designed to be worn on the arm during sleep, paired with
a smartphone app. Ava measures physiological parameters such as skin temperature,
movement, sleep stages, heart rate variability, pulse rate, breathing rate, and skin
perfusion. Combined with the app, it enables users to track menstrual cycle phases,
fertility, and pregnancy (Ava n.d.a). It is cleared by the U.S. Food and Drug Admin-
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istration (FDA) and CE-certified. The following section analyzes the AVA bracelet
by referring to the pertinent studies on the app, data from the website, social media,
and the app itself.

a) Access and target group The Ava-App and its website content are tailored
primarily to cis-women, describing Ava as an “innovative technology company ad-
vancing women’s reproductive health” (Ava n.d.a). However, it is not specified what
is understood by the category “woman” and whether it includes queer individuals
such as transgender women. The themes and design of the Ava Bracelet do not
suggest the inclusivity of queer people, who remain entirely unmentioned by Ava.

Moreover, only women without implanted electronic devices like pacemakers
and with a menstrual cycle length of 24 to 35 days can use the bracelet. “Irreg-
ular cycles,” “Polycystic Ovary Syndrome (PCOS),” “pregnancy complications,”
“menopause,” and “Reproductive Endocrinology” are seen as subjects for “future
research” (Ava n.d.b). It thus becomes evident that Ava disregards queer individuals
and overlooks various deviations from what is perceived as the norm, including peo-
ple with disabilities, despite previous emphasis on the importance of reproductive
health for these individuals (e.g., UNFPA and WEI 2023).

Additionally, the limited access to the technology due to its high price and ship-
ping options available only to selected countries highlights the need to consider
further social categories such as class and race.1 A rather low accessibility of the
app becomes apparent, especially for individuals who do not meet the stereotypical
norms and expectations associated with being a woman.

b) Design The design of the Ava Bracelet’s website targets women, displaying a bi-
nary perspective and many stereotypes about heteronormative relationships. How-
ever, although Ava’s products are suitable for only a limited group, as has been made
clear, the website portrays diversity in terms of race and disability, which suggests
diversity-washing.

The bracelet itself is uniformly pastel green-blue and cannot be modified at the
time of analysis (April 2024). The app is designed in pastel purple, lending a subtly
feminine aspect to the design of Ava products. Additionally, the product’s name
‘Ava’ is female-associated.

It is unclear who is involved in the technology’s design and development, making
it difficult to assess the team’s diversity. The company’s advisory team maintains
a gender balance with an equal number of women and men, though it operates within
a binary framework (Ava n.d.a), while, at the time of the company’s launch in 2014,
the development team comprised three men and one woman (Ava n.d.c).

Ava’s social media representation on platforms like Instagram, TikTok, Facebook,
Twitter, and LinkedIn mainly focuses on women and men, with an emphasis on
women, and, in this way, reveals a noticeable absence of queer representation. Thus,
even though an increasing number of people discusses queer topics on platforms

1 The product’s distribution is restricted, offering shipping to only a few selected countries, notably ex-
cluding non-Western nations. Additionally, Ava’s cost of 300 euros makes the app less affordable, placing
it out of reach for many and limiting its accessibility.
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such as Instagram and TikTok in recent years, along with the rising presence of
queer accounts,2 it is surprising that queerness is entirely absent from Ava’s profiles.

c) Data Ava advertises that studies support its product, yet the participants of
these studies are only described as “women” (Zhu et al. 2021; Goodale et al. 2019;
Shilaih et al. 2018, 2017). This implies that queer individuals were not included
in the studies or no one considered it relevant to analyze their data separately and
account for it distinctly from other data. Consequently, there is a gender data gap
(Perez 2019) concerning queer individuals.

Furthermore, in these studies, women undergoing hormone therapy were also
excluded (Goodale et al. 2019), as well as those who “had problems wearing the
bracelet, had difficulty understanding the study procedures, had any health-related
issues potentially affecting their menstrual cycles, were taking any medication or
other substances that could affect the menstrual cycles or any physiological pa-
rameters being studied, were working night shifts or frequently traveling between
different time zones, had a sleeping disorder or slept less than 4h per night, or
were actively breastfeeding” (Zhu et al. 2021). We can, thus, observe a very narrow,
homogeneous study group here.

Additionally, other scholars have already criticized the fact that the only scientific
studies on Ava Bracelet involve Ava itself (which published and sponsored them)
and, therefore, can be questioned regarding competing interests. Moreover, the ac-
curacy of Ava technology under free-living conditions, particularly concerning heart
rate measurements, is criticized (Nulty et al. 2022).

Concerning data security, the company Ava states to comply with the EU General
Data Protection Regulation (GDPR) and Swiss data protection regulations in its
products (Ava 2024).

d) Use and function Blog posts on the website, as well as content on Instagram
and TikTok, serve to enlighten readers about fertility and health: “Their mission is
to expand the body of knowledge around female health and to apply those learnings
to create innovative products that improve women’s lives” (Ava n.d.a). There are no
search results for ‘queer’ in the blog posts; besides fertility, other essential aspects
of reproductive health (e.g., puberty, hormonal balance) are not discussed in Ava’s
blog posts, and no information is provided on gender injustice. The content promotes
heterosexual relationships, even offering advice on managing and discussing these
relationships. Thus, in the category of use and function, the idea of cis-women in
heteronormative relationships as prototypical users of this app—and thus the neglect
of potential queer users—continues.

The content provided by Ava across its website and social media platforms is
highly success-driven, where success, in Ava’s terms, is defined as “getting pregnant”
and “infertility” is considered “a big problem” (Ava n.d.d). Website and social media
content is about the right timing, efficiency, success orientation, and the emphasis
on purchasing, all of which resonate with business and capitalist logic and neglect

2 For example, see the profiles @queer.de, @queermed_deutschland, @queer_body_positivity.



N. Ellerich-Groppe et al.

certain health aspects. For example, issues like miscarriages, grief, well-being, and
sexual desire are only occasionally mentioned.

4.3 Mental health: Deprexis

LGBTQIA+ people are at higher risk of developingmental health problems (Chhabra
and Kapadia 2023; Grant et al. 2014; Terra et al. 2022; Wilson and Cariola 2020).
The reasons for this are manifold and include, e.g., stigma, discrimination, barri-
ers to healthcare, unmet needs, non-diverse research (Chhabra and Kapadia 2023;
Halbeisen et al. 2022). Mental health is deeply entangled with questions of inequal-
ity, privilege, and embodied differences, which makes it necessary “to understand
how self-tracking of mental health and illness may invoke and reinscribe ideas of
gendered, racialized, or class-associated differences, or cement problematic ideas of
disembodied mind” (Dolezal and Oikkonen 2021, p. 7). In addition, queer people
might experience different mental health needs, for example, during a transition
(Austin and Goodman 2018). We chose the self-tracking app deprexis for our queer-
feminist analysis. Deprexis is an interactive online-based application to support ther-
apy for patients with depression and depressive moods who are at least 18 years
old.

a) Access and target group In Germany, gaining access to deprexis requires a doc-
tor’s prescription or proof of diagnosis.3 As a result, there are no costs for the in-
dividual user, which means relatively low-threshold access in terms of economic
barriers. However, structural inequalities such as limited access to healthcare (and
thus diagnosis) and lacking digital infrastructure might complicate access. The use
of deprexis is recommended for women, men, and non-binary people diagnosed with
schizophrenia (F20), acute transient psychotic disorder (F23), schizoaffective dis-
orders (F25), bipolar affective disorder (F31), and other symptoms affecting mood
(R45.8). A limit for use is suicidal risk. An analysis of the deprexis app use shows
an increased dropout risk for those with male gender, lower educational level, and
comorbid anxiety (Karyotaki et al. 2015). Apart from this, the role of gender in
depression is left out, even though depression is also dependent on how a culture
defines mental health and illness—especially in light of the ongoing discussion about
the ICD-10 code F76.0 defining transsexuality.

b) Design The German website’s design (Deprexis n.d.a) and video trailer for
the app show animated persons predominantly read as female. Also in the blog
(Deprexis n.d.b), only three out of eleven images depict male figures. However, one
blog article titled “Men and depression” shows sensitivity for gender differences
regarding mental health (Wilken n.d.). It tries to deconstruct gender stereotypes by
stating: “The image of the ‘strong, protective and successful man’ was and is not

3 Individuals covered by insurance can obtain deprexis even without a prescription from a doctor. If they
submit evidence of the applicable medical condition to their health insurance provider, they can use the
application as well. Germany is the first country worldwide to prescribe digital apps (Dahlhausen et al.
2021).
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just a role model, but also a kind of imprisonment for adolescent men” (ibid.). In
contrast, the US American website shows much more diversity by using photographs
that include PoC and people who visibly do not conform to prevailing gender norms
(Deprexis n.d.c).4

c) Data For mental health apps, privacy concerns are an urgent issue. Thus, mental
health issues are still the basis for stigma and can also result from discrimination and
stigmatization (Link et al. 2018). Looking at history, especially for queer people,
mental health data have not always been used for their purpose and interest (Khan
2022). This applies especially to people whose gender does not correspond to the
binary heterosexual norm. The operator of deprexis has confirmed that no personal
data flows to a country without an adequacy decision, such as the USA, following
the so-called ‘Schrems II’ ruling.

However, despite the app being recommended for non-binary people, the studies
on the detection of deprexis were only carried out on cis-men and -women between
the ages of 18 and 65 (Meyer et al. 2015; Twomey et al. 2020). The treatment effects
of deprexis were tested mostly on women (Meyer et al. 2015). No queer person was
included in the study or at least this was not reported.

d) Use and function Deprexis is used as a therapeutic tool. One of the key fea-
tures is its self-tracking functionality. Deprexis allows users to monitor their mood,
symptoms of depression, and overall well-being over time. By regularly entering
data about their emotional state and mental health, users can gain insights into pat-
terns or triggers of their depression. Using a scientifically validated questionnaire
(PHQ 9), they can record and view the progression of their symptoms. An item
from the PHQ-9 questionnaire, for example, includes the question about enjoyment
or interest in activities, another one tracks the speed of speech. The deprexis mood
check, which is designed to track both the presence of symptoms that may vary over
time and the progression of these symptoms, provides a temporal overview of the
individual’s mental health state. However, it is unclear if this personalized therapy
approach considers social determinants of health.

5 Discussion: Queering technologies—towards shaping a diversity-
sensitive healthcare system with technologies

Our analysis of three exemplary cases of self-tracking applications illustrates that
binary gender distinctions remain a predominant feature of these apps, strongly

4 This section presents the status of the website by the time of analysis (April 2024). However, before
the article went to press (November 2024), the website was completely revised and changed (Deprexis
2024a). Now, the German website of deprexis offers a relatively gender-neutral design with few animated
graphics. While the blog post cited above has been removed, the distributors show sensitivity to gender-
specific differences regarding depression in the blog, now (Deprexis 2024b). For example, one post points
to gender-specific differences in the manifestation of depression in men and women and names this as
a reason for a less frequent diagnosis and treatment of depression for men. Here, the post also mentions
gendered socialization. We can thus observe a development towards a higher degree of gender sensitivity.
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impacting healthcare at different levels. Thus, in the applications examined, even
though some efforts have been made to acknowledge gender diversity, we could
observe comparatively little or no awareness of queer perspectives regarding ac-
cess, design, data, and use/function and insofar minimal attention to the needs of
queer people. Furthermore, the apps risk promoting heteronormative, binary, and cis-
gender-stereotyped perspectives and further norms, such as heteronormalized body
images.

These findings must not be understood as a representative overview of the entire
landscape of self-tracking applications. We cannot make any statements about the
frequency or specific manifestation of these moral problems in other self-tracking
applications. In our investigation of the cases, we aimed to underline the importance
and necessity of a queer-feminist perspective for identifying relevant inequalities
related to social categories, demonstrate our framework’s applicability, and get first
empirical insights.

Even though our insights are by no way representative, they provide useful start-
ing points for a ‘queering’ of health applications to be tested and elaborated in
further empirical research. Thus, we propose the framework as a stimulus for evalu-
ating other applications. Queering technologies for social justice offers a promising
opportunity to shape more diversity-sensitive technologies that is already discussed
in different areas of technologies, e.g., with regard to robots (Weßel et al. 2023,
2022), machines (Poulsen et al. 2020), everyday technologies, and AI (Klipphahn-
Karge et al. 2023). The general concept of queering technologies involves the decon-
struction of normalizing conceptions of identity and the overcoming of stereotypical
perceptions of users (Weßel et al. 2023). The concrete potential for queering self-
tracking applications becomes more apparent when considering health apps designed
specifically for queer people or those that explicitly address their health risks and
needs (Krasniansky and Ren 2021). Although the tracking function is not the focus
of these apps, it is possible to identify their ideas for a more diverse healthcare
system regarding access, design, data, and implementation, and, in this way, to draw
conclusions also for self-tracking technologies.

Regarding access, we could identify various barriers to using self-tracking apps,
including language limitations, technical requirements, and costs in the download
process. The binary gender distinction observed especially in the registration process
of MyFitnessPal and the Ava bracelet’s focus on cis-women and a normalizing
approach to women’s health (e.g., the exclusion of women with irregular cycles or
PCOS) can represent barriers for equal access. In contrast, a core purpose of queer
apps is better access to healthcare. Platforms like FOLX Health and Plume, for
example, offer fundraising opportunities for people who cannot afford the services
and treatments in the context of gender-affirming hormone therapies (FOLX Health
2024a).

Furthermore, queer apps aim to provide inclusive and diversity-sensitive support.
By acknowledging and addressing the specific needs of queer individuals, these apps
create a safer space for users to access services, information, resources, and support
tailored to their demands. Core elements of such apps often include community
building, networking, and mutual support, such as support groups (e.g., Plume Health
2024) or live chat forums for LGBTQIA+ people to share their experiences (e.g.,
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Queercare, cf. Devpost 2024). There is often also the idea of empowerment. Some
apps offer links to resources for LGBTQIA+ people to learn about their rights and
how to better advocate for themselves (e.g., Queercare). These examples demonstrate
how equal access to and through digital technologies in medicine and healthcare
can be achieved. This does not merely mean that apps such as Ava, deprexis, and
MyFitnessPal should continuously work on addressing the health needs of queer
people; it also suggests, that incentives should be created for the development of
queer self-tracking technologies to ensure that everybody has access to applications
that meet their individual health needs.

Regarding design, our analysis revealed a regular use of heteronormative body
images, gendered beauty ideals, and stereotypes. For example, the lack of attention
to queer perspectives became apparent in concrete design decisions. In contrast,
while there is more diversity in terms of gender, ethnicity, and body types in the
design of queer apps, their design and advertising often also primarily address young
and able-bodied people and, by this, neglect older people and those with disabilities.
However, intersectional perspectives remind us that systems of discrimination are
intersectionally interwoven, leading to multidimensional experiences of discrimina-
tion (Crenshaw 1989). Therefore, future self-tracking apps must account for various
social categories and as well their entanglement.

Although there are apps specifically aimed at LGBTQIA+ people, some still rein-
force binary gender systems. For example, in the app Clarity LGBT, users can only
select “Female”, “Male”, or “Both” for gender identity, “Feminine”, “Masculine”,
or “Non-binar” for gender expression, and “Women” or “Men” for sexual/romantic
attraction. This leaves no options for people who fit neither male nor female and
people who are asexual and/or aromantic or attracted to non-binary people (Clarity
2024). Thus, also allegedly ‘queer’ apps still have expandable potential to move
further beyond the binary and to realize a more subversive design that promotes
a queerer healthcare system. For the examined apps, a more careful consideration
of queer persons and life plans in the testimonials of websites and blogs, as well as
the adoption of non-stereotypical designs, could improve inclusivity. Furthermore,
queering the concepts embedded within the apps, e.g., in using a queerer idea of sex-
uality and reproductive medicine in the Ava bracelet, could help realize subversive
designs.

The studies and training data on which the analyzed apps are based suggest mini-
mal or reluctant inclusion of queer people. Thus, MyFitnessPal provides a huge food
databank but also refers to male or female metabolic equations as a starting point.
Similarly, we could observe that the Ava bracelet and deprexis rely on relatively
homogenous study groups, that limit the scope of their respective database. This
lack of diversity can be partially explained by the general limited (medical) research
on trans and gender-nonconforming people. However, due to their occasionally se-
vere consequences for those affected, such data gaps regarding queer people are
problematic.

Another critical aspect in the data category is privacy and data security. Thus,
within queer communities, privacy concerns are an important issue, as the history
of how queer people have been treated is vicissitudinous. Diagnoses, for example,
have not always resulted in help but rather in stigmatization. For queer people to
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consent to digital health technologies, they must be assured that this will not be to
their disadvantage. Therefore, data provision must be deliberately negotiated and
always used for the benefit of those providing it.

There has been progress on the regulatory level regarding data protection and
security in recent years, which is reflected in the respective declarations the apps
examined to comply with these regulations. Also queer apps, such as FOLX Health,
state that they are “SOC 2 compliant” and treat security and privacy as a top priority.
Health information is typically encrypted; only authorized personnel can access the
data, and FOLX Health provides a privacy policy (FOLX Health 2023a) and security
page (FOLX Health 2023b) explaining how they use users’ information.

Such secure and inclusive databases as well as individualized and critical usage
possibilities could represent further steps towards queering self-tracking technolo-
gies. To create such a database, also for the examined applications, further research
is necessary that, on the one hand, allows for the participation of queer users (e.g.,
regarding Ava and deprexis), and, on the other, moves beyond the binary and ap-
plies more fluid approaches to underlying concepts such as non-binary metabolic
equations (MyFitnessPal).

The present analysis has shown that the use and function of the examined apps
are often intertwined with binary gender distinctions. For example, MyFitnessPal’s
nutrient measurement system is intertwined with ideas of the binary gender system.
In contrast, queer health apps are characterized by their focus on the specific health
needs of the LGBTQIA+ community. Apps designed for queer people generally
address areas such as mental health, reproductive health, family issues, and gender
transition processes, with more health apps under development (Beare and Stone
2021; Skeen et al. 2021; Sun et al. 2020). However, these developments show that
one key aspect that sets queer health apps apart is their focus on health issues
important for queer people. FOLX Health (2024b), for example, emphasizes that
“coming out, discovering one’s identity, or facing family rejection can be incredibly
difficult” and offers support for these issues.

Queer apps also help bridge gaps by offering information on LGBTQIA+ com-
petent healthcare providers, enabling users to find professionals who understand
their unique health considerations. In the app Queercare, for example, “users can
rate healthcare providers based on their quality of care and knowledge on LGBTQ
health issues” (Devpost 2024). Although sexual and mental health are particularly
relevant to queer persons, LGBTQIA+ people need support across all aspects of
healthcare, not just in these specific areas. It is not just about exceptional cases
or specific needs but about providing more equal and fair healthcare in all areas.
A diversity-sensitive function determination and implementation can promote such
healthcare. Expanding the scope of existing apps such as MyFitnessPal, Ava, and
deprexis to consider queer needs more comprehensively and working on appropriate
(digital) alternatives for such apps on a rather structural level could be first steps
towards such a diversity-sensitive implementation of digital technologies.

This makes clear that the subversive potential of self-tracking technologies for
a queerer healthcare system cannot be realized easily and without considering the
specific sociocultural contexts. Thus, even if self-tracking applications are designed
in a queer-sensitive way, this does not guarantee better healthcare. Queer apps alone
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are not enough for systematic change. The medical education, the healthcare system
(including all relevant players such as insurances), and the people working in it must
be trained accordingly to meet the needs of queer people. Technological development
must be accompanied by equally open, non-discriminatory legislation and societies.
These societies should not only use the technology to legitimize the status quo but
as a starting point for societal progress.

6 Conclusion

In our analysis, we could show (1) both the relevance and necessity of a queer
feminist perspective in identifying moral problems related to gender-based inequal-
ities and (2) sketch first starting points for more queer-sensitive technologies that
should be tested and elaborated in further research. Thus, our discussion against
the backdrop of queer technologies highlights the potential for a queer-sensitive
design of apps and the digital healthcare system. We want to emphasize the produc-
tive potential of self-tracking technologies in creating diversity-sensitive healthcare.
Equal access to and through digital technologies, a subversive design, an inclusive
database, individualized and critical usage modes, and a diversity-sensitive function
determination and implementation might be first steps toward building a queerer
healthcare system. Specialized apps already contribute to a more diverse healthcare
system with equitable access also for the LGBTQIA+ community by acknowledg-
ing and accommodating their varied health requirements and concerns, providing
tailored information, and fostering inclusivity.

Our queer-feminist analysis highlights the need for a greater integration of queer
theories into the field of health apps and digital health. Complementing intersec-
tional analyses, our specific focus on gender allowed us to deeply explore the ‘queer
potential’ of these apps. We want to stress the need for longitudinal studies to assess
the sustainability and evolution of these apps over time. In addition, more partici-
patory empirical research is needed to capture users’ experiences with these health
apps comprehensively and to inform the development of digital health systems. If
we harness the “subversive potential of digital self-tracking-devices” (Sanders 2017,
p. 45), the queering of digital self-tracking applications can be a first significant step
toward queering healthcare in general.
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