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Abstract: The advancement of global health equality is being hindered by persistent disparities in
women's health data. Despite comprising over half of the global population, women remain
underrepresented or poorly characterized in many health datasets. According to the Gender Data
Outlook (GDO) Index, developed by PARIS21 and UN Women, while progress has been made,
systemic barriers continue to obstruct comprehensive gender data collection and dissemination. The
index shows that even in high-income countries like Japan and the United Kingdom, strong data
production exists, but institutional gaps and coordination issues persist. This issue is further
exacerbated in low- and middle-income countries (LMICs). Key areas such as menstrual and
reproductive health, aging, and gender-based differences in both non-communicable and
communicable diseases are often overlooked or insufficiently disaggregated by sex, gender, age,
ethnicity, and geography. This lack of inclusive data leads to diagnostic delays, ineffective treatments,
and policies that fail to reflect women’s realities. Bias is further intensified by the underrepresentation
of intersectional factors such as gender identity, socio-economic status, and disability, making health
systems less responsive to women’s needs, especially in underserved populations. To address these
gaps, investments in gender-sensitive, community-driven data systems, equitable research funding,
and ethical data governance are essential. Improving women's health data is not only crucial for
research but is also a matter of justice, critical to achieving the Sustainable Development Goals
(SDGs). Currently, countries lack 44% of the data needed to track 51 gender-related SDG indicators,
including SDG-5 on gender equality. Without urgent action, global health initiatives risk exacerbating
disparities rather than improving them. As the 2030 deadline for the SDGs approaches rapidly, it is
our responsibility to take the necessary actions to close gender data gaps.

Keywords: women; health data; global health equity

Background

Global women’s health is crucial to the well-being of families, communities, and societies.
Healthy women contribute significantly to economic productivity, child development, and social
stability. However, gendered disparities in health access, research, and care continue to limit
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women’s potential and perpetuate inequality. Prioritising women’s health improves individual
health outcomes and strengthens global development, public health systems and equity across
generations.

Globally, women live on average five years longer than men but spend more years in poor
health. Over 800 women die every day from preventable causes related to pregnancy and childbirth,
with 94% of maternal deaths occurring in LMICs [5]. Cardiovascular disease is the leading cause of
death among women worldwide, yet women are less likely than men to be diagnosed or receive
appropriate treatment [6]. Conditions like endometriosis affect at least 10% of women and girls of
reproductive age globally, often with delayed diagnosis. Nearly 1 in 3 women worldwide have
experienced physical or sexual violence—an urgent public health issue [7,8]. Despite these statistics,
only a small fraction of global health research funding is directed specifically toward women’s health,
limiting the generation of longitudinal data essential to improving outcomes.

Women’s health data is a cornerstone of global health equity, yet it remains incomplete,
fragmented, and systemically overlooked. The consequences are profound: misdiagnoses, delayed
treatments, and ineffective public health strategies disproportionately impact women (Figure 1).
Addressing this inequity demands closing data gaps, adopting intersectional approaches, and
embedding women-specific metrics into health frameworks.

Challanges in Pre-data generation

* Lack of clear definition for "Women's
Health"

* Gender bias in research
® Limited or misdirected funding piriorities

Women’s Health

Data Gap

Data Aggregation and Data generation challanges
Reporting challanges

* Underrepresentation of Women in

* Inconsistent data collection system Clinical trails
across regions * Lack of sex-and gender -

® Lack of disaggregated data

* Stigma and Cultural taboo lead to * Androcentric research models
underreporting * Limited focus on female-specific

* Sensitive issues often excluded conditions

* Lack of transparency and * Gender disparities in healthcare
standardization in reporting access

Figure 1. Key causes for Women's Health Data disparities.

The Gender Data Gap: An Unseen Crisis

Historically, biomedical research has defaulted to male subjects, assuming findings were
universally applicable. However, every cell has a sex, and biological differences between sexes
influence all tissues and organs. This bias has led to poor representation of women in clinical trials,
epidemiological research, and health policy evaluations. Even in diseases where women are
disproportionately affected, such as cardiovascular disease and autoimmune disorders, gaps in data
persist. A notable example is the 1982 Harvard Physicians’ Health Study on aspirin for heart attack
prevention, which included only men [11]. Today, women are still less likely to receive aspirin
because their symptoms are often atypical —such as jaw pain or nausea—leading to underdiagnosis
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and delayed care [12-14]. Women are often diagnosed seven to ten years later than men, frequently
after developing complications.

In HICs, patient dismissal adds to these disparities. In the UK, a government survey reported
that 4 in 5 women felt their symptoms were disregarded by GPs, and 1 in 4 felt their pain was not
taken seriously [15]. In LMICs, limited access to care and poor data collection hide widespread
inequities. High maternal mortality in Sub-Saharan Africa and South Asia remains under-addressed
due to poor data systems [17-19].

Gender Bias in Specific Medical Specialties

Gender bias spans across multiple disciplines beyond cardiology, including oncology,
neurology, pharmacology, and psychiatry [20-22]. For instance, women are underrepresented in lung
and colorectal cancer trials. Drug studies often exclude women, despite evidence that they experience
adverse drug reactions twice as often as men [21]. Between 1997 and 2000, over 80% of drugs
withdrawn from the U.S. market posed greater risks to women.

Mental health diagnoses also reflect gender bias. Women are more frequently diagnosed with
depression, while men exhibiting similar symptoms are more likely to be diagnosed with substance
use disorders [24]. In Alzheimer’s disease, women constitute two-thirds of patients, but most studies
focus on men. Oestrogen’s neuroprotective role is often overlooked, and postmenopausal hormone
therapy remains under-researched [25,26].

Beyond Reproductive Health: Expanding the Scope of Women’s Health Data

Women's health research has long focused narrowly on reproduction and maternal care. Yet,
women are disproportionately affected by conditions such as osteoporosis, autoimmune disorders,
and migraines. For instance, 78% of individuals with autoimmune conditions are women [27].
Diseases like multiple sclerosis and rheumatoid arthritis also affect women more frequently [28,29],
but remain underfunded [30,31].

Mental health disparities are also overlooked. Hormonal changes, gender-based violence, and
caregiving responsibilities contribute to women’s higher rates of depression and anxiety [32].
Menopause affects over 1.2 billion women globally, by 2030 yet remains under-researched. Untreated
symptoms like hot flashes lead to lost productivity and higher healthcare costs [33,34].

The Root Causes of Women'’s Health Data Disparities (Figure 1)
1. Challenges in Pre-Data Generation:

a) Lack of Definition for Women’s Health: There is no universally accepted definition of women’s
health, and most national systems focus only on reproductive health. This excludes LGBTQI+
individuals and overlooks diverse needs such as higher rates of mental health conditions and
substance use [35,36].

b) Gender Bias in Research Studies: The 1977 FDA ban on women in early-phase trials due to
pregnancy risks led to long-term exclusion. As a result, many drugs were approved based solely
on male physiology [37,38].Women experience more adverse drug reactions, often due to
overmedication stemming from male-centric dosing protocols.

c) Lack of Funding: Diseases that predominantly affect women receive less funding. A 2021 NIH
study showed that male-dominated diseases are significantly overfunded, while female-

dominated diseases are underfunded [30].
2. Challenges in Data Generation:

a) Underrepresentation in Clinical Trials: Hormonal variability and pregnancy risks often result in
the exclusion of women. Without proper funding, studies fail to accommodate biological
differences [10,39].
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b) Lack of Sex-Disaggregated Data: A 2021 analysis of high-impact COVID-19 studies revealed

underrepresentation of women and lack of sex-specific analysis [40,41].
3. Challenges in Data Aggregation and Reporting:

a) Stigma and Cultural Barriers: Topics such as reproductive health, STls, and mental health are
taboo in many cultures. This leads to underreporting and inaccurate prevalence data. For
example, WHO estimates the prevalence of endometriosis to be 6-13%, while global disease
burden data suggests only 1-2% [42,43].

b) Underreporting of Sensitive Health Issues: Procedures like abortion are often hidden due to legal
and social stigma, even in permissive legal environments. This contributes to data invisibility
and inadequate policy responses [44,45].

c) Inconsistent Health Data Collection Systems: Global data on menopause is fragmented.
Intersectional data—including race, disability, and socioeconomic status —is still lacking, which

masks disparities within subgroups [33,46].
Digital Health Data and Artificial Intelligence: A Double-Edged Sword

Digital health technologies hold immense potential to improve women’s health. Tools like
telemedicine and mobile apps enable real-time data collection, improved diagnostics, and greater
accessibility —especially in underserved areas. However, these technologies risk reinforcing existing
inequalities if implemented without inclusivity [47,48].

For example, in Africa, the cost of internet data and limited infrastructure impede access to
telehealth. A 2025 Cherie Blair Foundation report found that 45% of female entrepreneurs in
developing countries struggled with reliable internet access [49]. Digital literacy also remains a
barrier in LMICs, limiting the reach of online public health interventions [50,51].

Research from sub-Saharan Africa highlights that fragmented health systems and poor data
integration hinder the use of Al and remote monitoring tools [52,53]. Yet promising examples exist.
ChristianaCare’s “Twistle” app in the U.S. helped reduce postpartum hypertension readmissions by
55%, with a 49% drop among Black women, by using real-time at-home blood pressure monitoring
and automated alerts [54,55].

Data Governance and Legal Framework

Strong data governance and privacy protections are essential to harness digital health’s potential
for women. Populations should have the ability to control how their health data is used, including
whether it is shared for research or education. The NHS App in the UK sets a good example, allowing
patients to access medical records and manage their data preferences securely [58,59].

The NHS continues to expand remote consultations using cloud-based platforms, 5G, and Al
[60]. LMICs can adapt similar models through SDG-aligned investments. Additionally, synthetic
data, when used ethically, can help overcome privacy limitations and improve inclusivity in Al
models [61].

AI and Ethical Considerations in Women’s Health

Al has the power to transform care but must be built on representative, inclusive data.
Otherwise, it risks perpetuating gender bias. Most current models are trained on male-dominated
datasets, leading to misdiagnosis and flawed treatment recommendations for women [62-64].

Biases in Al are evident beyond healthcare. A study by Joy Buolamwini at MIT showed that
facial recognition systems were less accurate for darker-skinned women [65]. Al voice assistants often
reinforce gender roles by defaulting to passive female voices [66].

Wearables like fitness trackers are often calibrated for men, reducing their accuracy for women
due to differences in heart rate, metabolism, and hormonal cycles [67]. As Delanerolle et al. noted,
many health Al studies lack gender and ethnic diversity, resulting in biased outputs [68]. Companies
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like Komodo Health are tackling this through platforms that reduce data silos and map real-world
data by demographics [69].

The Role of Policy and Global Initiatives

Historically, policy decisions have created the gender health data gap. The NIH only mandated
inclusion of women in clinical trials in 1993 —and even then, only for NIH-funded research [70].
WHO, UN, and the Gates Foundation now advocate for gender-responsive systems, and WHO has
launched the Health Inequality Data Repository [71]. However, implementation remains slow.

Efforts like the European Health Interview Survey (EHIS) and ICH-GCP guidelines support
gender inclusion in clinical trials [72-74]. Still, LMICs face additional challenges due to
underdeveloped data systems. The 2021 World Development Report calls for integrated systems with
strong governance, privacy safeguards, and interoperability [75-77]. International cooperation and
open-access databases are key to building equitable global health systems.

Global Efforts to Address Gender Disparities in Health Data

International organizations such as the World Health Organization (WHO), the United Nations
(UN), and the Bill & Melinda Gates Foundation actively advocate for gender-responsive health
systems. As part of these efforts, WHO has developed the Health Inequality Data Repository, a global
resource of disaggregated health data intended to track disparities across various population groups
[71]. However, despite growing awareness, the pace of implementation to address gender disparities
in health data remains slow [7].

For instance, it was not until 2016 that the U.S. National Institutes of Health (NIH) mandated
that sex as a biological variable be considered in all funded research projects [72]. This delay
illustrates how long-standing systemic gaps in data collection and reporting have persisted, even in
well-resourced research environments.

At the regional level, some progress has been made. The European Health Interview Survey
(EHIS), for example, gathers data on both social determinants of health and gender-specific issues,
offering an evidence base to support more inclusive health policies [73].

In addition, the International Council for Harmonisation of Technical Requirements for
Pharmaceuticals for Human Use (ICH-GCP) has set globally accepted standards for ethical and
scientifically rigorous clinical research. These guidelines are recognized across the European Union,
Japan, the United States, Australia, Canada, and the Nordic countries. A core principle of ICH-GCP
is the inclusion of diverse populations—especially women —in clinical trials to ensure that findings
are representative and generalizable. The framework also encourages the reporting of sex-
disaggregated data and supports the inclusion of women in studies involving conditions that affect
them uniquely or disproportionately [74].

Challenges in Gender-Specific Data Collection and Sharing

While global efforts are increasing, challenges in collecting and sharing gender-specific health
data persist.

Improved data sharing among healthcare providers, researchers, and policymakers is essential
for translating gender-disaggregated data into actionable public health strategies. The 2021 World
Development Report highlights the need for integrated national data systems that can overcome
fragmented data silos. Key recommendations include data standardization, interoperability,
equitable access, strong data governance, and cybersecurity —particularly in low- and middle-income
countries (LMICs) where the digital divide is most severe [75]. However, many LMICs still lack
comprehensive data protection regulations, which discourages participation in health research.
Concerns over privacy violations, misuse of personal information, and a general lack of trust in health
institutions are common barriers for women considering participation in studies [76].

Furthermore, the absence of standardized data collection and sharing protocols limits the
availability of reliable gender-specific data. This not only reinforces health inequalities but also
restricts international collaboration. In contrast, high-income countries often face legal constraints on
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cross-border data exchange due to strict data protection laws like the General Data Protection
Regulation (GDPR) in the European Union [77].

To address these issues, stronger international collaboration is needed. Enacting globally
consistent legal frameworks and promoting open-access databases for gender-specific data would
help establish more equitable health systems —ultimately improving outcomes for all populations.

Key Recommendations (Table 1)

I.  Mandating Gender-Disaggregated Data Collection: Governments and health institutions must
ensure collection across trials, research, and healthcare monitoring [78].

II.  Expanding Women’s Health Research Funding: Increase investment in non-reproductive health
conditions [36].

II.  Regulating Al and Digital Health Bias: Enact ethical standards to prevent gender-biased machine
learning tools [79].

IV. Strengthening Health Data in LMICs: Focus on context-specific, equitable, evidence-based

interventions [17].

Table 1. Policy Recommendations for Women's Health Equity.

Policy Recommendations for Women’s Health Equity

Mandating Gender- Expanding Women'’s Strengthening
Regulating AI and
Disaggregated Data Health Research Health Data in
Digital Health Bias
Collection Funding LMICs
Non-reproductive Ethical guidelines for | Improving women'’s
Clinical trials
health conditions Al in healthcare health data collection
Addressing Preventing  gender
Epidemiological Evidence-based
disparities in medical | bias in  machine
research interventions
research learning models
Health system Ensuring fairness in | Contextually
monitoring diagnostic tools relevant solutions

Limitations

This paper relies on secondary sources and publicly available data. The absence of primary data
or case studies limits real-world analysis. Future work should incorporate patient-centred research
and clinical trials. The study also lacks in-depth exploration of intersecting factors such as race,
socioeconomic status, and disability, which influence health outcomes. Lastly, policy analysis is
limited to HIC and selected LMICs, although studies like Patwardhan et al. offer broader quantitative
insight [80].

Conclusion

Women's health data is not merely a research concern—it is a fundamental human rights issue.
The continued exclusion of women from medical research and digital health frameworks sustains
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systemic health disparities. Achieving health equity requires intentional efforts to close these data
gaps, address gender bias, and prioritize women in global health policy. Without inclusive,
disaggregated, and context-aware data, true equity will remain out of reach. Closing the women's
health data gap is essential to achieving the Sustainable Development Goals and ensuring just,
resilient health systems for all.
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