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Abstract
Artificial intelligence (AI) has been driving significant 

transformations in healthcare by enhancing diagnostics, 
personalizing treatments, and optimizing clinical workflows. 
In women’s health, it offers innovative approaches for 
prevention, early detection, and management of various 
conditions throughout life — from adolescence to old age.

Over the past decade, advances in machine learning 
algorithms, neural networks, and natural language 
processing have enabled the analysis of large volumes 
of clinical data with previously unimaginable precision 
and speed. However, the integration of AI into women’s 
healthcare remains underutilized, representing a valuable 
opportunity to reduce social inequalities that influence 
adverse health outcomes.

However, the use of AI in women’s healthcare raises 
important ethical concerns, particularly the need to protect 
patients’ sensitive data, avoid algorithmic biases that may 
perpetuate stigma or inequality, and ensure safe, equitable, 
and responsible implementation. Ethical governance — with 
national and international guidelines and regulations — is 
essential to ensure that AI benefits all women, including 
vulnerable and underrepresented populations, without 
exacerbating existing disparities.

This manuscript aims to synthesize the main applications 
of AI in women’s health across different life stages, identifying 
advances, opportunities, and challenges in this context. Given 
the complexity and multidisciplinary nature of the topic, we 
conducted a scoping review – an appropriate methodology 
for exploring emerging and still underdeveloped fields. In 
addition to scientific databases, we included a complementary 
search in digital health app libraries to identify technological 
solutions already implemented or under development for 
women’s health.

Introduction
Cardiovascular diseases (CVD) affect women more than 

all forms of cancer combined, accounting for one in three 
female deaths each year.1 They are also responsible for over 
30% of maternal mortality.2 In Brazil, the prevalence of CVD 
in women up to 45 years of age exceeds that of men in the 
same age group.³

AI plays an increasingly important role in modern medicine, 
with applications ranging from imaging diagnostics to clinical 
decision support and healthcare system management. Its 
ability to analyze large volumes of data enhances diagnostic 
accuracy, therapeutic personalization, and care efficiency, 
generating impacts across various specialties, including primary 
and preventive care.

In women’s health, AI can help reduce bottlenecks 
related to mortality and disease burden. Women are more 
vulnerable to CVD due to biological factors, distinct clinical 
manifestations, and the lack of gender-specific risk scores.4,5 
Additionally, there is widespread lack of awareness about 
cardiovascular risk (CVR) in women, perpetuating the mistaken 
association of CVD as a male-only condition.6,7 This scenario 
is further worsened by the underrepresentation of women in 
clinical research and in the datasets used to train algorithms. 
This is especially true regarding the scarcity of clinical trials 
covering all four trimesters of pregnancy. Therefore, the 
adoption of AI-based technologies may offer an opportunity 
to mitigate historical disparities by promoting more inclusive, 
gender-sensitive, and patient-centered approaches.

It is important to note that maternal health remains a critical 
global health challenge, marked by disparities in access and 
quality of care. These inequalities significantly contribute to 
high rates of maternal mortality and morbidity.8 AI emerges 
as a promising tool in addressing these barriers by enhancing 
diagnostic accuracy, optimizing clinical monitoring, and 
expanding access to care – especially in remote or resource-
limited areas.8 Improving cardiovascular care for women is one 
of the greatest global health challenges, requiring attention to 
biological, hormonal, and social factors.

In recent years, the sector of digital technologies focused on 
women’s health (Femtech) has been growing, with applications 
such as menstrual tracking, fertility support, hormone-
monitoring wearables, and mental health solutions – many 
of which already integrate AI to personalize care. However, 
challenges remain regarding scientific validation, data security, 
equitable access, and algorithmic bias. Despite the increasing 
scientific output on AI in healthcare, there is a lack of critical 
reviews specifically addressing AI applications in women’s 
health. This manuscript aims to fill that gap by reviewing 
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advances, emerging applications, and ethical considerations 
in the use of AI in women’s healthcare.

We opted for a scoping review due to the exploratory and 
multidisciplinary nature of the topic. This approach allows 
for mapping the existing literature, integrating evidence 
from different sources, describing emerging trends, and 
contextualizing technological developments in women’s 
healthcare. Although it does not include a critical appraisal of 
study quality, as in systematic reviews, articles were selected 
based on thematic relevance, recency, and potential clinical 
or technological impact, in alignment with the objectives 
of the review. The search was conducted in the PubMed, 
Scopus, Web of Science, LILACS databases, and health 
app libraries, including studies published between January 
1, 2018, and June 30, 2025, in English, Portuguese, or 
Spanish, that addressed the use of AI applied to women’s 
cardiovascular health. Original articles, reviews, clinical trials, 
observational studies, and scoping reviews were considered, 
while editorials, letters to the editor, abstracts without full 
text, animal studies or models not applied to humans, and 
publications not directly related to the proposed topic or not 
focused on women were excluded.

Currently, AI-based systems used in medical practice rely 
on software capable of generating predictive outputs, such 
as the automatic identification of specific features in imaging 
exams or the prediction of clinical outcomes based on patient 
data. However, fully understanding the processes by which 
these predictions are generated remains a challenge, limiting 
large-scale application in clinical practice.9

AI offers innovative solutions to address this asymmetry 
through techniques such as data augmentation and transfer 
learning, enabling better female representation in medical 
research. Moreover, it can detect patterns in predominantly 
male datasets, facilitate the recruitment of women, and 
generate insights from smaller sample sizes. In doing so, it 
promotes greater equity in research, advances personalized 
medicine, and supports improved health outcomes for 
women.10

Amid growing pressure on healthcare systems, AI emerges 
as a powerful tool to enhance quality and equity in access 
to prevention, diagnosis, and treatment of CVD,¹¹ while also 
generating economic benefits across the sector.¹² Investments 
in the field have already surpassed US$30 billion, with 
global market projections reaching US$190 billion by the 
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end of the decade. Its ability to expand access in vulnerable 
communities is essential to reaching women historically 
excluded from care.¹³

According to the McKinsey Health Institute, investing 
in women’s health could add US$13 billion annually to 
the Brazilian economy. The report suggests that expanding 
research and development focused on women, strengthening 
gender-based data analysis, and improving access to gender-
specific care are key to achieving a more equitable approach 
to health.14

The integration of AI has the potential to transform care 
across all stages of a woman’s life, with a focus on prevention, 
personalization, and patient-centered approaches. In the 
context of CVD, AI emerges as an essential tool for saving 
lives and improving the quality of life for millions of women. 
Its applications range from supporting lifestyle changes and 
self-care to offering new therapeutic options and AI-based 
clinical tools for education and health self-management.15

Below, we describe the application of AI in caring for the 
various phases of women’s health (Central Illustration).

Childhood and adolescence
Compared to other medical fields, research on AI in 

pediatric care remains underrepresented. Existing studies 
show promising results, indicating potential for earlier, faster, 
cost-effective, and less invasive detection.16 

Algorithms can predict risk factors such as future obesity, 
hypertension, dyslipidemia, and diabetes based on clinical 
history and physical examination. AI can also be used as an 
educational tool for primordial prevention, supporting the 
monitoring of children with neonatal complications. 

Machine learning (ML) methods may be employed to track 
children affected by pre-, peri-, and postnatal complications 
– such as preeclampsia, maternal substance abuse during 
pregnancy, premature birth, very low birth weight, neonatal 
asphyxia, and cerebral hemorrhage – which place them at 
high risk for developmental delays.16

New generations make extensive use of the internet 
and demonstrate a high level of technological proficiency. 
Existing literature has already shown that adolescents search 
for health information online. Given the growing internet 
use among young people, it is important to develop eHealth 
literacy for this group.17

During adolescence, AI can play a crucial role in monitoring 
menstrual health and puberty, helping girls better understand 
their bodies and menstrual cycles. It can also significantly 
support the tracking of female-specific risk factors during this 
reproductive phase, including polycystic ovary syndrome and 
early menarche. Another important application lies in sexual 
and reproductive health education, supporting strategies for 
the prevention of sexually transmitted infections (STIs) and 
teenage pregnancies.18

Although the highest burden of diseases affecting children 
and adolescents is concentrated in low- and middle-income 
countries (LMICs), most AI and ML applications in pediatrics 
have been developed in a limited number of high-income 
countries (HICs). Governance issues are critical, requiring the 

implementation of national and international guidelines and 
regulatory frameworks to ensure the safe, ethical, and effective 
use of these technologies in pediatric care. This includes the 
protection of sensitive data and the mitigation of algorithmic 
biases that may perpetuate inequalities and stigmas. To prevent 
AI and ML systems from exacerbating disparities in pediatric 
care, research and development initiatives in LMICs must 
consider local needs and the specific challenges of child and 
adolescent health. Among these challenges, addressing issues 
such as teenage pregnancy is particularly important to ensure 
that the solutions developed are applicable and effective in 
these contexts.18

The active participation of children, adolescents, and 
their caregivers is essential in this process. Integrating 
pediatric health expertise into interdisciplinary teams 
working with AI in healthcare is crucial to ensure that these 
technologies truly meet the needs of the populations they 
are intended to benefit. This approach should be adopted 
as a standard in both HICs and LMICs. Furthermore, 
strategies such as ethical data sharing, collaborative research 
partnerships, and technological development beyond the 
borders of HICs are indispensable for enabling girls and 
adolescents to benefit from AI-based primordial and primary 
prevention programs. Such measures are fundamental to 
reducing inequalities in child and adolescent health on a 
global scale.18

The use of AI to predict future risks to women’s health 
from childhood – by integrating genetic, environmental, and 
behavioral data, along with wearables for detecting hormonal 
imbalances – provides personalized insights into development 
and represents future opportunities for AI applications in 
childhood and adolescence. UNICEF’s guidance on AI and 
children emphasizes the importance of partnering with young 
people to co-design innovations.19

Reproductive age
Target 3.7 of the Sustainable Development Goals aims to 

ensure universal access to sexual and reproductive health 
services by 2030, including family planning, information, 
education, and the integration of these actions into national 
strategies. AI enhances the prediction and selection of sperm 
cells, in vitro fertilization models, gestational screening, and 
infertility management.20 Algorithms improve the accuracy 
of menstrual calendars and personalize fertility treatments – 
from gamete selection to embryo choice – boosting success 
rates.²¹ Additionally, AI can help reduce unsafe abortions 
and support the prevention and treatment of STIs, which 
is especially relevant in developing countries that need to 
establish ethical guidelines and strategies for the incorporation 
of these technologies, ensuring equitable access for healthcare 
professionals and women from diverse socioeconomic 
backgrounds.20

In adulthood, AI supports menstrual cycle management, 
fertility, family planning, early detection of gynecological 
cancers, and monitoring of chronic diseases. Chatbots provide 
assistance to victims of abuse and domestic violence.22 
Implementation faces challenges such as limited access in 
rural areas and the need for professional training.22
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Pregnancy 
CVD are the leading cause of death during pregnancy and 

the postpartum period, targeted cardiovascular screening in 
the obstetric population is imperative.23 AI facilitates early 
pregnancy detection, genetic screening, and continuous 
monitoring of maternal health, providing real-time alerts 
for clinical changes. It also enables early identification of 
fetal abnormalities through advanced ultrasound analysis, 
supporting informed decision-making during prenatal care.

The integration of AI has the potential to revolutionize 
clinical practice in maternal-fetal health by enhancing 
diagnostic accuracy, enabling robust predictive modeling, 
and supporting personalized interventions.24 It is possible to 
predict risks such as preeclampsia, gestational diabetes, and 
preterm birth. Wearables assist in continuous maternal and 
fetal monitoring, while electrocardiogram-based algorithms 
allow for early detection of peripartum cardiomyopathies.

Despite challenges and limitations, AI significantly 
contributes to improving prenatal care, reducing risks for 
both mother and fetus, and enhancing maternal and fetal 
outcomes.8,23-26

Menopausal transition
Menopause significantly increases CVR27 and represents 

approximately one-third of a woman’s life. Vasomotor 
symptoms – such as hot flashes and night sweats – can greatly 
impact quality of life and are correlated with CVR.28 This phase 
also affects mental health, contributing to anxiety, depression, 
and cognitive changes, including memory impairment.25 AI-
powered mental health applications can offer personalized 
interventions to help women navigate the emotional 
challenges of this stage, promoting overall well-being.29

AI models have proven valuable in risk stratification and the 
development of personalized preventive strategies.29 Virtual 
assistants powered by AI can provide relevant information 
about menopausal symptoms, helping women make more 
informed decisions regarding therapeutic options and lifestyle 
changes — an essential component of any care plan.8,29,30

The use of ML has shown great potential in the field of 
cognitive health in recent years. By identifying patterns and 
trends in large volumes of data, these models can handle 
multiple complex variables and generate reliable predictions. 
In a recent study involving more than 1,200 nurses 
undergoing the menopausal transition (MT), researchers 
developed and validated an ML model capable of identifying 
women with severe subjective cognitive decline, as well 
as mapping associated factors. These findings offer new 
guidance for interventions aimed at preserving cognitive 
health during MT.31

On the provider side, healthcare systems can also leverage 
AI to personalize the need and frequency of screenings (rather 
than relying on traditional general recommendations) and send 
notifications and reminders through mobile technologies.25

A large and growing body of evidence supports the use of 
AI across all modalities of cardiac imaging, contributing both 
to the acquisition and interpretation of imaging data and to the 
application of risk prediction algorithms. This enables earlier 

diagnoses — a particularly relevant and desirable factor in the 
context of rising CVR.24

Apps such as MenoBox, Health&Her, Caria, Evia, Balance, 
Olivia, and Ressigniflix offer personalized support for symptom 
management and complication prevention.

Menopause and postmenopause in advanced age
AI has the potential to revolutionize menopause 

management by providing personalized, efficient, and 
evidence-based solutions for both patients and healthcare 
professionals. Its use can enhance the quality of care, 
optimize treatment outcomes, and empower women to 
navigate the MT, fostering a deeper understanding of the 
physical, psychological, and cognitive changes associated 
with this stage of life. Through advanced algorithms, AI 
can identify women at higher risk of menopause-related 
complications – such as osteoporosis, CVD, and cognitive 
decline – offering personalized risk assessments and 
targeted preventive strategies. This approach enables 
early interventions and helps minimize the risks inherent 
to reproductive aging.32

The incidence of depressive syndrome among menopausal 
women ranges from 5.9% to 23.8%, with the likelihood of 
experiencing depressed mood being two to three times higher 
during perimenopause compared to premenopause. The use 
of ML has played a key role in predicting depression among 
menopausal women, enabling earlier diagnosis and facilitating 
timely interventions.32

Although older women often face barriers in adopting 
digital technologies, AI can strengthen secondary prevention 
by personalizing screenings for osteoporosis and CVD. 
Predictive algorithms can recommend appropriate tests and 
optimize therapies, while biometric monitoring technologies 
(BioMeTs) support cardiac rehabilitation and medication 
adherence.13,21,24

Home-based cardiac rehabilitation, although not a new 
concept, has already been shown to improve participation 
rates among women and increase physical activity levels. 
Today, digital technologies go beyond simple monitoring, 
enabling direct tracking and encouragement of rehabilitation 
activities performed at home.21

Several BioMeTs and smartphone applications are 
commercially available for monitoring physical activity. These 
tools can be particularly useful for women with qualified 
indications for cardiac rehabilitation, although many of these 
devices lack validation for use in patients with heart disease.21

However, the World Health Organization (WHO) warns 
of the risk of ageism in the use of AI in healthcare. The 
organization’s report highlights that new technologies may 
exacerbate or introduce new forms of ageism and outlines 
legal, non-legal, and technical measures that can be used to 
minimize these risks and maximize the benefits for older adults 
as AI adoption expands.33

Challenges include the need to insert data from older 
women in model training datasets; overcoming technological 
barriers faced by elderly women; and the limitations of many 
algorithms that function as “black boxes,” making it difficult for 
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healthcare professionals to understand their decision-making 
processes and trust their outputs.

Figure 1 presents several successful initiatives involving 
the use of AI across different stages of women’s lives.19,22,34,35

AI applications in imaging diagnostics
Among the major advancements, AI has been widely used 

in the early detection and diagnosis of gynecological conditions 
such as cervical and ovarian cancer, through enhanced analysis 
of medical imaging, including colposcopy and ultrasound. 
Additionally, ML-based predictive models have shown 
effectiveness in risk stratification for gynecological diseases, 
enabling more personalized therapeutic approaches.36

Studies like Mammography Screening with Artificial 
Intelligence (MASAI) demonstrate that AI has the potential 
to improve early detection of clinically relevant breast 
cancer without unduly increasing the harm of false positives 
or the overdiagnosis of low-grade in situ cancers. It also 
helps reduce radiologists’ workload without compromising 
diagnostic accuracy.37

In the field of urogynecology, AI has been applied 
to the automated analysis of urodynamic tests and to 

predicting the progression of conditions such as urinary 
incontinence and pelvic organ prolapse, contributing to 
a more precise and individualized approach to managing 
these disorders. It is also used to optimize treatments 
for hormonal disorders and to personalize reproductive 
care, including advancements in in vitro fertilization and 
infertility diagnosis.38

Regarding the use of AI in cardiac magnetic resonance 
imaging analysis, there has been a significant improvement in 
detecting myocardial inflammation and scarring.38,39

Femtechs in Brazil 
Femtechs are gaining prominence in Brazil, developing 

products and services that promote women’s well-being, 
covering areas such as menstrual cycle, mental health, and 
sexual health.40-42

According to the Inside Healthtech Report, published by 
Hub Distrito, there are currently around 23 Femtechs in the 
country, highlighting the growth of the market and the increasing 
interest in technological solutions for women’s health.

Figure 2 presents various Femtech initiatives across the 
different stages of women’s lives.

Figure 1 – Successful artificial intelligence initiatives across the different stages of women’s lives. Childhood and adolescence: apps 
related to menstrual cycle tracking. Reproductive age: information on sexual and reproductive health, family planning, and improved In 
vitro fertilization outcomes. Menopausal transition: personalized support for women during menopause, assisting in decision-making 
around treatments and self-care.
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Ethical issues
Data security and privacy are central concerns in the use of 

AI in healthcare. Compliance with the General Data Protection 
Law requires robust measures, including secure infrastructure, 
team training, informed consent, and transparency regarding 
algorithmic biases.

Algorithmic bias affects women’s healthcare, particularly 
in the detection and prediction of CVD. The article by Mihan 
et al.43 presents several case studies illustrating these risks. A 
study conducted by Vanderbilt University Medical Center 
evaluated ML models for CVR prediction in over 100,000 
patients and found poorer performance in women, with lower 
true positive rates and positive predictive values compared 
to men.44 In other words, AI was less effective in correctly 
identifying women at risk for CVD, which may lead to delayed 
or underestimated diagnoses in female patients. Another study 
reviewed algorithms trained to predict heart failure using 
electrocardiograms. Researchers observed that these algorithms 
performed slightly worse in women than in men, highlighting 
a gender bias in recognizing disease-related patterns.

These real-world examples demonstrate that AI algorithms 
trained on datasets that do not adequately represent women 
or historically marginalized groups can exacerbate health 
disparities, leading to inaccurate diagnoses, treatment delays, 
and poorer clinical outcomes.

Figure 2 – Examples of Femtechs with innovative solutions designed to meet women’s specific needs.

Therefore, the literature shows that algorithmic bias is 
not merely a theoretical concern, but a practical and current 
challenge in promoting equity in access to and quality of 
women’s healthcare.

Ensuring patient rights and equitable treatment is essential 
for the ethical development and responsible application of AI 
in healthcare.45

Future perspectives 
The evolution of AI in medicine points toward the development 

of increasingly integrated and personalized systems. Ongoing 
research is focused on creating more accurate and reliable models 
by leveraging larger datasets and advanced algorithms to enhance 
diagnostic and therapeutic capabilities.

The integration of AI with genomic data is emerging as a 
milestone for personalized medicine, enabling more precise 
risk assessments, early detection of genetic disorders, 
and the creation of treatment plans tailored to individual  
genetic profiles.44

The fusion of AI with wearables and telemedicine can 
improve treatment adherence and enable continuous 
monitoring of women’s health.

Explainable AI models tend to increase technology 
acceptance among both healthcare professionals and patients, 
including those in remote areas.
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This scoping review mapped evidence on the use of AI in 
women’s health across the life cycle, identifying trends and 
gaps — particularly in the integration of specific data and 
the evaluation of impact on clinical outcomes. These gaps 
represent opportunities for future research with more robust 
designs, such as clinical trials and systematic reviews, aimed 
at expanding the safe and effective application of AI.

Conclusion
AI has a revolutionary impact on women’s health 

throughout the life course, enabling early diagnoses, 
personalized treatments, and improved access to care. 
However, challenges remain, including data quality and 
representativeness, equitable access, and algorithmic bias, 
which can perpetuate existing inequalities.

Data privacy and security require robust governance and 
transparency. To expand the benefits of AI — especially in 
developing countries — it is essential to invest in training, 
digital infrastructure, and public policies that promote 
inclusion and equitable access. Future research should focus 
on developing algorithms tailored to local realities, taking 
into account cultural, socioeconomic, and epidemiological 
diversity, and exploring models capable of operating with 
limited or variable-quality data.

Finally, building multidisciplinary partnerships involving 
governments, the private sector, academia, and local 
communities will be crucial to overcoming technical, ethical, 
and social barriers. This will ensure that AI contributes to 
reducing inequalities and promotes more fair, accessible, and 
effective healthcare for all women.
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