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experiences. While access to Assisted Reproductive Technologies (ART) is shaped by geography,
socioeconomic status, and cultural norms, even women with full access to care often report
feelings of isolation and a lack of agency. The “true costs” of ART, including extensive physical,
emotional, and financial burdens, are often overlooked by the biomedical goal of conception. In
this paper, we argue for a shift toward the everyday realities of navigating fertility care, situating
women not merely as patients but as central actors in shaping and interpreting their reproductive
journeys. We propose a novel citizen science approach, structured around three dimensions — 1.
lived physical experiences, 2. emotional experiences, and 3. women’s recommendations, to
uncover inequities and better understand how fertility care systems function in practice. This
framework provides a systematic yet holistic understanding of access and experience, while
generating actionable insights. This approach aims to democratize reproductive health knowledge,
amplify women’s voices, and inform more inclusive policies, while offering a transferable model
for public engagement in addressing public health challenges where personal experience and
systemic inequities intersect.
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1. Introduction
1.1Assisted Reproductive Technologies (ART) availability and “true costs”

Infertility - failure to achieve a natural pregnancy, affects both men and women.
Nevertheless, it is often socially attributed to women regardless of the underlying cause.
Consequently, Assisted Reproductive Technologies (ART), also referred to as fertility care or
treatment, are largely carried out on women, who undergo the majority of invasive medical
interventions associated with conception and pregnancy. Women turn to ART for a wide range of
reasons that vary across circumstances. For some, infertility is a consequence of a genetic illness,
incompatibility, or damage; others may suffer from a hormonal disorder or recurrent pregnancy
loss, while in other cases it can result from lifestyle choices or remain unexplained. Over the past
two decades, ART has become increasingly central to reproductive health, enabling millions of
individuals who would otherwise remain childless to bear children [1]. Figure 1 gives a global
snapshot of the prevalence of ART and its global distribution.
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Figure 1. Prevalence of Assisted Reproductive Technologies (ART), in global distribution

Despite the rapid growth of ART and its significant advancements, access remains highly
uneven across countries: ten countries account for over 75% of global activity, led by China, Japan
and the United States. Per capita use of ART is highest in Israel (5,711 cycles per million), far
exceeding the European average of 1,368 cycles per million people and the estimated population
need of approximately 3,000 cycles per million people [2], [3]. Sequentially, the majority of
treatments remain largely unavailable, inaccessible, or unaffordable in many low- and middle-
income countries, underscoring the urgent need to expand equitable access to fertility care.

Yet access alone does not capture the full picture. ART involves intensive medical
interventions in women’s bodies and lives, often carrying physical, emotional, and financial
burdens, alongside potential medical complications. These tolls, often overlooked by the goal of
conception, represent the true costs of frequent medical interventions. In this paper, we propose a
framework for using a citizen science approach to reveal these “true costs” of ART, giving voice
to the individuals undergoing these procedures. By doing so, we aim to democratize fertility care
and amplify women’s voices in healthcare systems.
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1.2 Fertility care as a lens for systemic inequities and emotional burden

Fertility care highlights how disparities in healthcare mirror broader social inequities.
Recent scholarship underscores an intersectional approach, showing how socioeconomic status,
ethnicity, geography, cultural norms, and regulation intersect to create inequities in reproductive
health [4]. For example, women in geographically underserved or rural areas often face long travel
distances to fertility clinics, which increase indirect costs and may delay treatment [5]. Lower-
income women may be unable to afford out-of-pocket costs, multiple clinic visits, or time off
work, resulting in reduced access or discontinuation of care [6]. Cultural norms and social stigma
can also limit access to information, discourage help-seeking, or impose additional emotional
burdens for minority or marginalized groups [7]. Finally, regulatory systems may restrict which
treatments are funded and for whom, reinforcing inequities based on income, age, or marital
status.

While disparities in access to fertility treatments are well-documented, even women with
full access to care often report feelings of isolation and a lack of agency [8]. Emotional burdens
such as shame, grief, loss of control, and feeling of loneliness make the fertility journey a turbulent
one. Women often describe interactions with providers as lacking empathy and sensitivity, leaving
them feeling routinized, isolated, dismissed, and treated as numbers rather than individuals [9].
Recent qualitative studies highlight that many women undergoing ART report having limited
involvement in decision-making and little opportunity to exercise meaningful agency [10].
Ultimately, a happy, exciting, and deeply personal moment in a woman'’s life can instead become
an invasive and disempowering experience. Many studies have examined inequities in fertility
care through the lens of treatment outcomes - pregnancy and birth rates, however, the role of
women s agency, decision-making, and lived experiences has received little attention. We argue
for a shift toward the everyday realities of navigating fertility care, situating women not merely
as patients but as central actors in shaping and interpreting their reproductive journeys. This
reflects a normative commitment to equity and democracy and aligns with broader developments
in healthcare linking patient-centred care with improved trust, satisfaction, and outcomes [11]. To
do so, we suggest an adaptive co-designed citizen science approach that will empower women’s
voices as active participants in understanding the true costs of ART.

2.Cross-National Perspective: Germany and Israel as case studies

Cross-national comparisons offer a powerful approach to understanding how policies,
cultures, and healthcare systems shape fertility care, and influence experiences and outcomes.
Such comparisons also make it possible to identify which issues are specific to a given context or
country and which are more generalizable to all ART patients. Within this perspective, Germany
and Israel provide a particularly meaningful comparison and were thus chosen as case studies for
future testing of the citizen science framework presented hereafter. While both are high-income
countries with advanced medical systems and widespread availability of fertility treatments, they
differ significantly in their regulatory frameworks and social approaches to reproduction, as
shown in Table 1.
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The German Case: Germany has a restrictive regulatory approach to ART, with statutory
health insurance covering only partial costs, and restricting eligibility to heterosexual, married
couples, systematically disadvantaging single women and same-sex couples. Moreover, The
Embryo Protection Act [12] prohibits egg donation and surrogacy, effectively creating a system
of fertility tourism, in which German citizens who can afford to seek care abroad, can access
treatments unavailable or restricted at home, deepening the divide between the financially secure
and those without means. Geographically, clinics are clustered in urban and western regions,
adding to the travel burden and costs to women living in rural and eastern states. These structural
barriers are reinforced by pervasive stigma around infertility; the German term "Unerfiillter
Kinderwunsch" - unfulfilled wish for a child - frames infertility not only as a medical issue but
also as an unmet life aspiration, embedding it within social and cultural meanings of family and
reproduction. Traditional gender roles often place the fertility treatment burden on women,
assigning them physical and emotional labor even when infertility isn't solely their fault.
Consequently, many women feel isolated, shamed, and disempowered in a system that is
logistically, financially, and emotionally taxing. [13].

The Israel Case: Israel integrates fertility treatment into its national health policy and
subsidizes it regardless of marital status, reflecting strong pronatalist values. These values
contribute to the highest per-capita IVF globally and one of the highest birth rates in the OECD
[14]. However, this state-supported model produces its own set of inequities. Geographic
disparities persist, with services concentrated in central areas and indirect costs related to travel
and lost income remain significant hurdles. The intense cultural and social pressure to conceive
creates a form of stigma, directed at women who remain childless despite the availability of care,
and places pressure on young women to begin treatments without fully understanding what they
entail. This situation is even more pronounced among religious minorities, such as ultra-Orthodox
Jewish and Muslim communities, where social and cultural expectations around family formation
intensify the pressure to pursue ART. The medicalized environment, focused on achieving a
national demographic goal, often overlooks the severe emotional toll of repeated, invasive
treatments, reducing women to passive recipients of care rather than active agents in their own
reproductive journeys.

Table 1. Cross-national comparison of fertility care attributes in Germany and Israel

Country Germany Israel
Birth rate 1.5 per woman 3.1 per woman
ART ~1,200 cycles/million (lower than EU 5,711 cycles/million people

prevalence  avg. of 1,368)
Regulation  Strict Embryo Protection Act limits State-supported with broad access
options
Eligibility =~ Heterosexual, married couples All woman regardless of marital status — including
single women, unmarried couples, and same-sex
woman couples
Coverage Up to 50% of costs in private healthcare = Fully subsidized until the second child is born

Geography Clinics cluster in urban areas Services concentrated in central regions

Societal Fertility  tourism, isolation, and Cultural pressure and over-medicalization;

factors persistent stigma minority communities face = compounded
expectations
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Comparing women’s lived experiences between these two countries can show the wider
effect of different regulatory approaches. In addition, the following suggested participatory
approach can reveal how these structural differences shape women’s emotional experiences, and
what changes they believe are necessary to ensure more equitable, supportive, and empowering
systems.

3.Participatory and citizen science approaches to studying fertility care inequities

Participatory research and citizen science are approaches that actively involve non-
professionals in the research process, recognizing their knowledge and experiences as valuable
contributions to scientific inquiry [15]. Such an approach offers a particularly strong theoretical
framework for studying inequities in access to fertility care, as it shifts knowledge production
from a top-down model to one that is co-created with those directly affected. Rather than treating
women as passive subjects of research, this approach positions them as active contributors whose
experiential knowledge is essential for understanding how fertility care systems function in
practice. Such a shift is especially important in contexts where formal indicators of access, such
as service availability or policy coverage, fail to capture the lived realities of navigating care,
including its emotional, social, and logistical dimensions.

3.1Framework for Amplifying Women’s Voices Through Citizen Science

To offer a tangible way to capture the complexities of fertility care through citizen science
and participatory approaches, we propose a three-dimensional framework structured around 1.
lived physical experiences, 2. emotional experiences, and 3. women’s recommendations (See
Figure 2). This framework enables a systematic yet holistic understanding of how fertility care is
accessed, experienced, and evaluated from women’s perspectives, while also generating
actionable insights.
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Figure 2. Three-dimensional framework for using a citizen science approach for fertility care

research

The first dimension focuses on women’s lived physical experiences of fertility care,
including access to services, geographic and logistical constraints, frequency of treatments, and
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direct and indirect costs. It adds a grounded component based on women's experiences and the
toll this takes on their lives. By comparing these experiences with formal policies and regulatory
frameworks, this dimension provides a comparative lens between what is promised at the systemic
level and what is encountered in practice. It highlights potential gaps and how physical conditions
may constrain access to care.

The second dimension addresses the emotional experiences of fertility care, recognizing that
treatment is not only a medical process but also a deeply affective one. Women’s emotional burden
may include stress, uncertainty, and perceived loss of control, shaped by a combination of social
and cultural contexts, as well as by their interactions with the medical system. This dimension
also captures the long-term emotional impact of fertility journeys on identity, relationships, and
well-being.

The third dimension, bridges lived experience and action, focusing on women’s
recommendations and positioning them as knowledge holders who can articulate the change
needed. This includes their perspectives on how fertility care systems could become more
equitable, supportive, and responsive, as well as how to effectively communicate their voices to
policymakers, healthcare providers, and the public. This dimension is particularly important as it
engages women not only as data provides but also as those interpreting the data, forming
conclusions and communicating them to others, amplifying their voices and advocating change.

These three dimensions interact to produce a multidimensional understanding of fertility
care, revealing how physical, emotional, and systemic experiences shape and influence one
another. Grounded in participatory citizen science principles, the framework prioritizes
knowledge co-creation, recognizes women as experts in their own experiences, and adds value by
combining real-life experiences with structured data to reveal gaps that traditional research may
overlook. The framework is currently being operationalized through the development of a suite
of participatory and citizen science methods, including participatory mapping, narrative inquiry,
experience sampling, and co-design processes. Future work will focus on implementing and
testing the framework in Germany and Israel, evaluating its ability to capture diverse experiences,
raise awareness, and support more inclusive forms of fertility care.

4 .Summary

This paper advances a participatory and citizen science framework for understanding
fertility care inequities, positioning women as central contributors to knowledge production.
Comparing Germany and Israel — two countries with divergent regulatory frameworks and social
norms — reveals that structural forces produce parallel forms of disempowerment even when
policy approaches differ fundamentally. In the context of fertility care, this is particularly salient,
as women are central to treatment yet limited in agency and decision-making power. By
foregrounding women's lived physical and emotional experiences, and by involving them in co-
design of outputs and recommendations, the framework supports the generation of richer data,
amplifies women's voices, and contributes to more inclusive and responsive communication.
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