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ABSTRACT

Background: Artificial intelligence (Al) is rapidly changing maternal and reproductive health care, which
means that the data can be used to shape clinical, diagnostic, and educational practice. With the union of
immense volumes of health data and advanced calculation algorithms, Al generates new opportunities of the
identification of risks at the initial stages, individual care arrangements, and the capability to provide health
services in a more efficient way over the lifespan reproductive phase. Objectives: The review condenses the
findings of the recent evidence of the application of Al-based technology in the domain of maternal and
reproductive health, namely, fertility assessment, prenatal monitoring, obstetric risk prediction, and reproductive
health education. Materials and Methods: Al enhanced imaging and ultrasound systems have offered superior
capacity to identify irregularities in fetuses in addition to reducing inter-observer consistency. The machine-
learning and deep-learning algorithms have promising predictive capacity of the major pregnancy related
complications, including gestational diabetes mellitus, preeclampsia, and premature birth. Using Al-based
decision-support system in reproductive medicine has contributed to predicting fertility, managing the cycle, and
maximizing treatment, which has been measured in terms of clinical efficiency and patient engagement.
Results: Beyond direct clinical application, Al-enabled digital platforms and adaptive learning technologies are
being increasingly applied to maternal and reproductive health education to increase distribution of knowledge,
knowledge retention, and access to care, particularly in underserved and remote communities. However, the
most significant problems include biases in the algorithms, risks of privacy and security of the data, limited
explainability of the models, and unfair access to the digital infrastructure. These limitations authorize the
necessity of select and case specific application. Conclusion: Al has a strong potential to transform the maternal
and reproductive health care, but the beneficial impact will be attainable only in the event that responsible
deployment is used. To ensure that Al technologies will be utilized in the safer pregnancies, more informed
reproductive choices, and equal health outcomes among women and families, the strategy investment in high-
quality, diverse datasets, interdisciplinary collaboration of clinicians and data scientists, as well as ethical
governance frameworks is required.

Keywords: Artificial Intelligence, Maternal Health, Reproductive Health, Machine Learning, Prenatal Care,
Fertility Assessment, Obstetric Risk Prediction, Digital Health Education, Ethical Al, Precision Medicine.
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INTRODUCTION

Maternal and reproductive health care is one of the
pillars of the social health, as it determines not only
the life and welfare of women but also the future
health of families and communities. Even though
significant progress has been made in obstetric and
gynecological practice, preventable obstetric and
maternal morbidity and mortality are also urgent
problems worldwide, especially in underdeveloped
and underserved areas (WHO, 2023). Meanwhile,
there have been access, customization, and cultural
sensitivity  barriers to  reproductive  health
education. It is against this background that
artificial intelligence (Al) has become a paradigm
shift that can transform the clinical decision-
making process, risk stratification, and education
delivery throughout the reproductive life cycle.
Machine learning (ML), deep learning (DL), and
natural language processing are artificial
intelligence, which allows the analysis of complex
high-dimensional health data in large scopes and
with high speed that are beyond the capabilities of
traditional statistics (Topol, 2019). This ability is
especially useful in the maternal and reproductive
health field because the outcomes of pregnancy are
multifactorial due to the interaction of biological,
behavioral, environmental and social determinants
that are dynamically interdependent with each
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other. The models that are based on Al can
combine electronic health records, medical
imaging, biochemical markers, and patient-reported
outcomes to assist in early identifying
complications and in planning personalized care
(Esteva et al., 2019).

The recent innovations in Al-enhanced imaging
and ultrasound technologies have shown better
detection of fetal anomalies and gestational age
estimation, and also they have lessened the inter-
observer variation among clinicians (Ardila et al.,
2019). In the same vein, predictive algorithms that
have been trained using big data of obstetric patient
data have demonstrated potential in identifying the
women at high risk of gestational diabetes mellitus,
preeclampsia, and preterm birth long before clinical
features start to manifest (Shickel et al., 2018).
These implications of such early risk identification
are far reaching in terms of preventive efforts, early
referrals, and efficient utilization of the resources
in the maternity care systems.

In one of the study it was showed that target 3.7 of
the Sustainable Development Goals (SDGs) aims
for universal access to sexual and reproductive
health (SRH) services by 2030, including family
planning services, information, education, and
integration  into  national  strategies. In
contemporary times, reproductive medicine is
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progressively incorporating artificial intelligence
(Al to enhance sperm cell prediction and selection,
in vitro fertilization models, infertility and
pregnancy screening. Al is being integrated into
five core components of Sexual Reproductive
Health, including improving care, providing high-
quality contraception and infertility services,
eliminating unsafe abortions, as well as facilitating
the prevention and treatment of sexually
transmitted infections (Gbagbo et al., 2024).

In addition to pregnancy surveillance, artificial
intelligence  in  reproductive  medicine s
transforming  fertility testing and assisted
reproductive  technologies.  Machine-learning
models have been used to predict ovarian reserve,
optimize in vitro fertilization (IVF) regimes, and
enhance embryo selection and thus make clinical
processes and patient-centered outcomes more
effective  (Khosravi et al.,, 2019). These
advancements are in line with the wider change in
the direction of precision medicine, in which
pharmacologic approaches are crafted to suit each
biological profile segment as opposed to averages
in the population.

Another significant factor is the expanding
involvement of Al in maternal and reproductive
health education. Al-enabled digital platforms,
chatbots, and adaptive learning systems are used to
disseminate evidence-based information, facilitate
behavioural changes, and close knowledge gaps
among women, medical professionals, and learners
(Luxton, 2020). These technologies have a unique
potential to reach adolescents, rural areas, and
marginalized communities where standard health
education approaches may be limited due to
workforce constraints or physical location.
Nevertheless, with a potential to transform the
areas of maternal and reproductive health, the
introduction of Al into these fields is surrounded
by serious ethical, technical, and social issues.
Algorithms that are based on non-representative
models can cause additional health disparities, and
data privacy, data security, and model transparency
pose a challenge to trust and accountability
(Obermeyer et al., 2019). Additionally, the lack of
equal access to digital infrastructure poses a threat
to make the disparity between high-resource and
low-resource environments even greater. These
problems help to set the importance of ethically
regulated, responsible, and context-based use of Al
technologies.

Although the rapid development of artificial
intelligence has occurred, it is not currently
uniformly used in maternal and reproductive
health, with most of the highest rates of maternal
morbidity and mortality being experienced in low-
and middle-income countries (LMICs). Poor health
systems, data infrastructure fragmentation, and lack
of skilled health practitioners reduce the scalability
of Al-based interventions in such environments
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(Benova et al., 2020; Kassebaum et al., 2016).
Nevertheless, when used strategically, Al
technologies can promise to build stronger health
systems with the help of task-shifting, optimizing
referral pathways, and making decisions in the
primary care levels (WHO, 2021). Mobile health
solutions combined with Al algorithms have shown
the potential of enhancing antenatal care
attendance, remote risk management, and
continuity of care in resource-constrained settings
(Lee et al., 2020; Agarwal et al., 2021). These uses
underscore the ability of Al to supplement more
than eliminate human skills in the weak maternal
health systems.

The responsible adoption of the uses of artificial
intelligence in maternal and reproductive health
demands  effective  governance  structures,
regulatory controls, and clinical verification. Most
Al tools have not been prospectively validated in a
wide population, which is concerning in terms of
generalizability and clinical reliability (Kelly et al.,
2019). Regulating authorities have highlighted that
Al systems, which are applied in healthcare
decision-making, should have transparency,
explainability, and regular post-deployment
monitoring (European Commission, 2020; FDA,
2021). The human-in-the-loop systems in
reproductive medicine are especially important
because the ethical sensitivities and long-term
outcomes of decision-making are a significant
concern (Morley et al, 2020). To put Al
innovations into clinical practice and ensure their
safety and effectiveness, it is thus essential to
establish interdisciplinary partnerships between
clinicians, data  scientists, ethicists, and
policymakers.

Addressing the future, context-aware, inclusive,
and patient-centered technologies will make Al
have a role in maternal and reproductive health,
and they will have to meet the global health
priorities. It is projected that the combination of Al
with genomics, wearable products, and real-time
biosensors will provide an added benefit to the
early detection of diseases, the quality of the risk
profile, and constant pregnancy monitoring
(Raghupathi and Raghupathi, 2018; Topol, 2022).
Nonetheless, sustainable adoption will be based on
capacity building, digital literacy, and fair access to
technology, especially among marginalized
community women (UNFPA, 2022). With the
integration of ethical considerations, the
consideration of equity, and participatory design
into Al development, such tools have the potential
to play a significant role in meeting the targets of
the Sustainable Development Goals and promote
the realization of maternal and reproductive health
outcomes globally.Against this backdrop, it is
possible to note that the current review summarizes
existing findings on the use of Al in maternal and
reproductive health care and education, outlines its
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opportunities, and limitations. This work has the
potential to educate researchers, clinicians, and
policymakers who want to use Al to achieve safer
pregnancies, better-informed reproductive
decisions, and equitable health results by critically
analyzing clinical, educational, and ethical aspects
of Als.

METHODS

Study Design and Review Approach- This paper
was written as a narrative review in the aim of
critically synthesizing existing data about the use of
artificial intelligence (Al) in maternal and
reproductive health care and education. To enable
the conceptual integration of the methodologically
diverse studies, including clinical investigations,
algorithm creation and validation studies, digital
health interventions, and educational applications, a
narrative framework was simply selected. Since Al
research is growing at a quick pace and is
interdisciplinary, this approach enabled the
contextual interpretation of the emerging trends,
opportunities, and constraints that are usually out
of reach of tightly defined systematic methods.
Data Source and Literature search strategy- The
extensive search of literature was conducted in the
largest biomedical and technological databases,
such as PubMed/MEDLINE, Scopus, Web of
Science, IEEE Xplore, and Google Scholar, to
establish both clinical and computational visions.
The search included articles published in the
English language since January 2010 to June 2024,
which is the time when Al integration into
healthcare has gained significant momentum.

A combination of controlled vocabulary and free-
text keywords was used to develop search terms on
the topics of artificial intelligence and maternal and
reproductive health. The main keywords were
artificial intelligence, machine learning, deep
learning, maternal health, reproductive health,
pregnancy, prenatal care, fertility, obstetric risk
prediction, and health education. The search
combinations were narrowed down using Boolean
operators (AND/OR) to increase the sensitivity of
retrieval. To be sure, reference lists of the targeted
articles were screened by hand in order to find
more eligible studies that were not retrieved at the
first search through databases.

Eligibility and Selection criteria of the study-
Research was included based on the following
criteria: it needed to study Al-based approaches
(including machine learning models, deep learning
architectures, or decision-support system) in the
context of maternal health, reproductive medicine,
or reproductive health education. Studies that had
been included needed to report clinically or
educationally  significant ~ findings, such as
diagnostic accuracy, risk forecasting, treatment
optimization, workflow efficiency, or learning
efficiency, based on human data or real-life clinical
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or educational data. Articles could be included as
original research articles, systematic reviews,
technical validation studies, and well-designed
observational studies.

The studies were left out because they were
animal-based studies, theoretical-only or simulated
Al models that have not been applied in healthcare,
or studies without much detail in their
methodologies. Non-peer-reviewed commentaries,
opinion pieces, abstracts of the conferences and
editorials, were also eliminated to preserve the
rigor of the methods.

Data Extraction Procedure- Data extraction was
conducted systematically using a structured
framework to ensure consistency across studies.
Key information extracted included author and year
of publication, geographical setting, study design,
population characteristics, type of Al methodology
employed, data inputs, performance metrics,
clinical or educational outcomes, and reported
limitations. The extracted data were cross-checked
to ensure accuracy and completeness prior to
synthesis.

Study Selection Process- All the retrieved records
were first filtered on titles and abstract to check
relevancy. Articles that passed initial criteria have
been reviewed in full-text to ensure that they fit the
inclusion and exclusion criteria. The selection of
the studies was repeated in order to be consistent
and reduce the selection bias. The issues of
relevance or eligibility discrepancies were solved
with the help of critical appraisal and consensus
discussion.

Quality Appraisal and Risk of Bias Assessment-
Despite the use of a narrative approach in this
review, the quality and credibility of the used
studies were evaluated to achieve a high level of
strength in evidence synthesis. The studies were
critically evaluated according to the comprehension
of their objective, suitability of their study design,
the description of Al model development, quality
of data sources, the methods of their validation, and
limitations reporting. Potential sources of bias,
such as selection bias, data imbalance, algorithmic
bias, and lack of external validation were paid
special attention. The synthesis was interpreted
with great caution to slight overestimation of Al
effectiveness with studies that had a severe
methodological limitation.

Generalization and Data Mining- The most
relevant data items were collected in a systematic
manner among all studies included like year of
publication, study design, population, type of Al
used methodology, and sources of data, key
findings, and limitations. The nature of the Al
models, which included, first of all, supervised
machine learning, a deep neural network or a
combination of decision-support systems, and the
clinical or educational context that they were
applied to were given a special attention.
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The study designs and outcome measures were not
homogenous so it was a qualitative synthesis
approach that was being applied. Findings were
organized by thematic topics in major domains of
use fertility assessment and reproductive medicine,
prenatal screening and imaging, obstetric risk
prediction and maternal and reproductive health
education. It was simple with the help of such a
thematic framework to trace the general trends,
advantages of technology, constraints of
performance and cross-functional implementation
problems at application domains.

Reporting Guidelines and Review Framework-
This narrative review was conducted in accordance
with best-practice recommendations for narrative
syntheses, including transparency in search
strategy, eligibility criteria, and evidence
interpretation. While formal systematic review
guidelines such as PRISMA were not strictly
applied, key principles of methodological rigor,
clarity, and reproducibility were followed to
enhance the credibility of the review process.

Ethical Considerations- Since only published
literature was used to conduct the review, there was
no need to have ethical approval and informed
consent. However, the ethical aspects mentioned in
the studies reviewed, such as data privacy, the
prejudices of the algorithm, the transparency of the
model, and equitable access, were reviewed
critically and were included in the interpretive
analysis to place the issue of the responsible use of
Al in maternal and reproductive health in the
perspective.

Rigor and Transparency Methodologically-The
review process was conducted based on best
practices of narrative reviews to improve
transparency and reproducibility. The search
strategies, eligibility criteria and synthesis
techniques were clearly described. In the analysis,
the focus was made on balanced interpretation, in
which the potential of Al technologies to transform
the world is as well considered as the technical,
ethical, and contextual limitations affecting their
implementation into  practice  (Figure  2).

Study Methodology for Al in Maternal Health

/ % Eligibility Criteria

/ @% Search Strategy

Figure 1: Materials and Methods for the Analysis of Artificial Intelligence and the Future of Maternal and
Reproductive Health Care and Education
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etc.

Figure 2: PRISMA Flow Diagram for Artificial Intelligence and the Future of Maternal and Reproductive
Health Care and Education

RESULTS

As it can be seen, the examined articles reveal that
the use of artificial intelligence (Al) in the field of
maternal and reproductive health care and
education is characterized by a multidimensional
and fast nature of growth. Overall, the findings
showed that Al-related systems are slowly entering
the clinical process, diagnostic imaging, predictive
analytics, fertility management, and health
education systems. Each of them aims at enhancing
the timely detection of risks, individualized care,
and the availability of evidence-based information
regarding reproductive health.

Abstraction of Included Evidence: The abstract
refers to the main article and presents the research
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objectives, design, and methods employed by the
authors (Ward and Holt,
2009).<|human|>Abstraction of the Included
Evidence: The abstract indicates the main article
and outlines the research objective, design, and
methods used by the authors (Ward and Holt,
2009).

The identified articles were varied in terms of the
methodological design, given that they were a
retrospective cohort study, prospective validation
study, and algorithm development and validation
report as well as an online health education
intervention. Most of the studies were founded on
the huge clinical data which were acquired in the
form of electronic health records, imaging
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repositories and reproductive medicine registries.
Real-time generated data by patients and mobile
health services were also becoming increasingly
popular in studies.

Machine learning and deep learning models,
particularly the ensemble-based algorithms and the
neural networks were the most prevalent in the
literature. These models have consistently been
found to possess a much higher predictive power,
sensitivity and scalability than the traditional
approaches to statistics especially with complex
obstetric and reproductive events.

Artificial Intelligence to Prenatal Study- The Al-
enhanced ultrasound and imaging systems have

demonstrated strong improvement on the detection
of fetal abnormalities, determination of gestational
age and placental abnormality. Deep learning of
images reduced inter-observer variation and
increased inter-rater reliability of diagnosis
between operators of varying experience. It is
important to note that the systems demonstrated
that they could be utilized in resource constrained
settings since it assisted in task-shifting and
improved clinical decision-making in the situation
of deficient expertise in specialists (Table 1, Figure
3).

Applications of Artificial Intelligence in Maternal and Reproductive Health
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Figure 3: Application of Al in Maternal and Reproductive Health

Clinical Decision Support and Obstetric Risk
Prediction- The number of literature that concerns

the Al-based risk prediction models of pregnancy-
related complications is relevant. Trained
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longitudinal maternal health data were able to
respect women who were more likely to have
gestational diabetes mellitus, preeclampsia, preterm
birth, and fetal growth restriction. The models
enabled the stratification of high-risk pregnancies
earlier to enable preventive intervention and closer
clinical observation.

The Al-based clinical decision-support systems
were also proved to be effective in improving the
workflow by automating the risk alerts and
complicated data synthesis to actionable clinical
information. However, the model performance was
fluctuating with quality of the data, diversity of
population and external validation (Table 2).
Artificial  Intelligence in  Fertility and
Reproductive ~ Medicine-  In  reproductive
medicine, Al was predominantly oriented at the
fertility prediction, managing the cycle, and
assisted  reproductive technologies. Machine-
learning algorithms were highly precise with regard
to forecasting ovarian reserve, embryo viability and
treatment outcomes in a model of in-vitro
fertilization (IVF). The wuse of applications
facilitated in a more individual approach to

treatment plan, reduced the amount of trial and
error, and improved the use of data in counseling
the patient (Table 3).

Besides prediction of outcomes, Al has also been
used to optimize clinical procedures and decision
making in fertility clinics where interventions are
time sensitive and where complex datasets are the
norm. Decision-support systems based on Al
combine hormonal profiles, ultrasound parameters,
lifestyle factors, and responses to past treatment
events to dynamically change stimulation protocols
and selection of when to initiate a cycle. Besides
enhancing the efficiency of the clinical process,
this integrative method also decreases the amount
of work and inter-practitioner variability of
clinicians. In addition, Al-aided counseling
solutions enable the effective delivery of
success/risk probabilities, shared decision-making,
and patient confidence and adherence. Together
these developments make Al a central facilitator of
precision reproductive medicine, in which the
interventions are constantly optimized to meet the
reproductive potential of individuals and patient-
specific  objectives (Table 3, Figure 4).

Al-Enhanced Prenatal Imaging in Maternal Healthcare
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J
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Figure 4: Artificial Intelligence Enhanced Parental Imaging in Maternal Health and Reproduction

Avrtificial Intelligence-Powered Maternal and
Reproductive Health Education- In reproductive
health care and artificial intelligence the addition to
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the clinical care, digital platforms and adaptive
learning systems that are powered by Al became
more regularly used in maternal and reproductive
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health education. Chatbots, custom-made learning
modules and different mobile apps enhanced
dissemination, retention, and interest of the
knowledge, especially in adolescents, pregnant
women and in the population of remote or
underserved communities. These technologies
worked particularly well when they were culturally
modified and incorporated in the systems of health
that were in place (Table 4).

Cross-Cutting Dilemmas and Constraints-
Albeit with positive results, a number of common

problems were found in research. The risks of
inequitable care were associated with the use of
algorithmic bias caused by non-representative
datasets. The low level to explain the models
impeded the acceptance by clinicians and
regulatory authorities. Also, limited scalability in
low-resource environments was limited by
differences in digital infrastructure and data
governance systems. These results represents the
importance of careful context-based Al technology

deployment.

Table 1: Summary of Al Applications in Maternal and Reproductive Health

Application Domain Ai Technique Used

Primary Function

Reported Benefit

Prenatal imaging Deep neural networks

Fetal anomaly detection

Improved diagnostic accuracy

Machine learning

Obstetric care
models

Risk stratification

Early identification of
complications

Reproductive medicine | Predictive algorithms

Fertility and IVF
outcome prediction

Personalized treatment planning

Health education Al-driven platforms

Knowledge
dissemination

Enhanced access and
engagement

Table 2: Al Model Application to Major Obstetric Outcomes and Performance Trends

Pregnancy Data Source Model Type Performance Trend
Outcome
Gestational High sensitivity and

diabetes mellitus Electronic health records

Supervised ML

specificity

Clinical and biochemical

Preeclampsia data

Ensemble models

Improved early prediction

Preterm birth Longitudinal maternal data

Deep learning

Superior to traditional
models

Fetal grqvvth Ultrasound imaging Convolutional neural Reduced observer variability
restriction networks
Table 3: Different Al Applications in Fertility and Reproductive Medicine
Clinical Area Ai Application Outcome Measure Clinical Impact
Ovarian reserve Predictive modeling Treatment response Optimized protocol selection
assessment
Embryo selection | Image-based deep learning Implantation success Increased I\VF efficiency
Cycle . - N .
management Decision-support systems Timing optimization Reduced cycle failure
Patient counseling Al-assisted analytics Engagement and adherence | Improved patient satisfaction

Table 4: Key challenges identified in different studies in Al implementation

Challenge Description

Potential Impact

Algorithmic bias

Non-diverse training datasets

Health inequities

Data privacy

Inadequate security frameworks

Loss of patient trust

M.Odel. . Black-box decision-making Limited clinical adoption
explainability
Digital divide Unequal access to technology Restricted scalability
DISCUSSION explains that Al-based systems have the potential
Artificial Intelligence as a Transformative to enhance the quality of diagnosis, risk-

Maternal and Reproductive Health- Artificial
intelligence is also one of the prominent
technological transformations that could radically
change the provision of maternal and reproductive
health care. The produced evidence of this review
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stratification, and personalized clinical decision-
making during pregnancy as well as fertility care.
According to Drukker, Noble and Papageorghiou
(2022), Al aided prenatal ultrasound has achieved
significant advancement in terms of it being able to
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identify fetal abnormalities, in particular, in
settings characterized by subspecialty knowledge
shortage. Also, Zhang, Shen, Jia, Li and Wang
(2022), however, discovered that the machine-
learning-based models were consistently more
efficient than the traditional statistical ones in
making the predictions on gestational diabetes
mellitus, which proves the premise that Al can be
used to shift the paradigm of obstetric care towards
one that is more proactive in nature.

Outcome Relevance and Utility of Clinical use-
Even though some such measures as the accuracy
and area under the curve are frequently reported in
the literature, it is still unevenly covered how these
measures can be converted into clinical meaningful
outcomes. The article by Wang, Xue, Li, Huang,
Zhang, Chen, Sun and Zhou (2023) has
demonstrated that interpretable Al-assisted embryo
scoring improves implantation rates in the future,
with lesser use of long-term outcomes (live birth
and neonatal outcome). Moysis (2025) indicated
that Al applications related to fertility potential can
be maximized but should be accompanied by a
proper external validation and longitudinal follow-
up to make sure that the gain is sustainable. These
findings show that outcomes research designs must
be adopted using patient-based outcomes as
opposed to surrogate performance indicators.
Quality of Data and Bias and Generalizability-
One of the factors of the reliability of Al became
the representativeness of data. Victor, Mensah and
Ali (2025) state that majority of the available
maternal health Al models are trained on high-
income countries data, and hence cannot be
generalized to a diverse population. lvanovic,
Santos and Kovacéevic (2025) also cautioned that
imbalanced data may lead to biased risk prediction,
which may also lead to increasing maternal health
inequalities. Demographic differences, standard
collection of data and cross site validation is
therefore essential to ensure equitable and scalable
implementation of Al.

Clinical Reliability and explainability- One of
the most important issues that acted as a barrier to
the mainstream clinical implementation of artificial
intelligence in maternal and reproductive medicine
was model interpretability. As Sadeghi, Khosravi
and Buckeridge (2024) point out, explainable
artificial intelligence (XAIl) systems can increase
clinician confidence by answering questions about
the genesis of predictions and, as a result, allow
healthcare experts to critically evaluate algorithmic
evidence output instead of having to accept
ominous suggestions. This openness assists clinical
reasoning, lessens conflicts, and leads to trust in
Al-aided decision-making. On the same note, Noor,
Malik and Johnson (2025) highlighted that
explainability is not limited to technical
optimization and is also a necessity of clinical
nature, specifically in situations that are associated
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with informed consent and shared decision-making.
In the absence of well-defined reasoning pathways,
Al systems will be seen as black-box tools, which
may weaken the acceptance of clinicians, constrain
accountability, and lessen their incorporation into
sensitive maternal and reproductive care settings.
Legal, Ethical and Regulatory- Maternal and
reproductive health is one area where the ethical
governance of artificial intelligence is especially
critical, as the clinical choices involved can have
significant, long-term personal, social, and long-
term implications. Conduah, Mensah and Boateng
(2025) cited the issue of data privacy and data
security as one of the greatest challenges,
considering the wide use of sensitive reproductive,
genetic, and longitudinal health data to inform the
development of Al models. Most regulatory
authorities, such as the European Data Protection
Supervisor  (2025), have emphasized that
technological innovation should be coupled with
the transformation of the current data protection
systems that aim to protect the rights and autonomy
of patients. These regulatory views support the
existence of effective accountability measures,
partisan audits, algorithmic transparency, and
incessant post-deployment monitoring. In the
absence of these guardrails, Al applications will
become a tool of reinforcement of inequities,
privacy invasion, and loss of trust on both sides:
patients and clinicians.

Implementation  in Low-Resource  and
Underserved Settings- Artificial intelligence is a
great chance to reinforce the maternal and
reproductive health provision delivery in low-
resource and underserved areas where the lack of
skilled workers and diagnostic facilities will
continue to exist. The Adusei-Mensah, Muthelo
and Ngwenya (2025) study showed that Al-based
digital health interventions within the prevailing
healthcare systems enhanced maternal engagement,
continuity and timely risk detection in the low and
middle-income countries. These technologies
facilitated task-shifting, remote monitoring and
decision support in the primary care level.
Nevertheless, Owoche, Ndegwa and Adegoke
(2025) warned that inappropriate and uneven
digital infrastructure, inadequate training of the
workforce, and situational limitations could be the
obstacles to the successful implementation. The
results emphasize the necessity of context-sensitive
Al-based solutions adapted on the local level to suit
the current health system capabilities instead of
introducing technologically mediocre models that
are not suited to the resource-restricted settings.
Education, Workforce Readiness and Patient
Engagement

Besides clinical care, Al-powered learning material
has enhanced access to reproductive health
education. According to Ajayi, Gomez-Lara and
Patel (2025), the retention and engagement were
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better in the group of pregnant women who utilized
Al-enabled learning tool. It was also observed by
Wang, Li and Chen (2025) that the digital maternal
health interventions are best in form when they are
culturally oriented and the inputs of human beings
are encountered. These findings suggest that Al is
not meant to replace human-based care and
education, it is rather meant to supplement it.

FUTURE DIRECTIONS AND FUTURE
RESEARCH

The prospective validation and integration with the
system and the interdisciplinary collaboration
should be the subject of the future study. Giaxi,
Marshall and Carter (2025) suggested feasible
experiments, which assessed the application of Al
in actual obstetric procedures. Faiyazuddin,

DATASET 7
T
o Publicly avallable Data :

datasets Preprocessmg

o In-house collection
o Datase! creation
frominterngt o Feature engineering

o Feature selection
o Sampling
+ Data augmentation
¢ Data analysis
o Bias detection and removal
o Dimension reduction

Rahman and Ghosh (2025) proceeded to include
the role of economic appraisals to determine cost-
effectiveness of diverse care settings. To develop
sustainable impact, technological innovation will
be required that aligns with ethical governance and
development of the workforce.

Summary- On the whole, artificial intelligence can
offer efficient tools to enhance maternal and
reproductive health care, fertility management, and
education. However, it will be highly valuable with
the quality of data, open models, ethical
management and a cautious integration into clinical
systems and educational systems. The presence of
Al might make pregnancies and informed
reproductive decisions safer and introduce more
equal health outcomes to the world in case of
responsible application (Figure 5).
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Figure 5: Model Frame Work for Integrated Artificial Intelligence in Maternal and Reproductive Health

CONCLUSION

The research represents that the future of maternal
and reproductive health is becoming increasingly
influenced by artificial intelligence, which helps to
detect pregnancy risks earlier, improve fertility and
pregnancy care, and increase access to high-quality
health education. The evidence discussed in this
paper demonstrates that Al has the potential to
increase clinical accuracy and efficiency and assist
clinicians in handling complicated data and
providing more personalized care. Findings suggest
that when properly utilized, these tools can
empower and strengthen decision-making and
empower women during their reproductive life
course. Simultaneously, Al can be used responsibly
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and thus has influence. The issues regarding data
quality, algorithmic bias, transparency, and digital
inequity are also still serious and should be
resolved to provide safe and equitable usage. Al
can be regarded as a supportive tool for clinical
knowledge as opposed to a replacement for human
judgment. Artificial intelligence can play a
significant role in safer pregnancies,
knowledgeable reproductive health, and more just
maternal health results with ethical governance,
various data, and interdisciplinary collaboration.
Declarations

Consent for publication- Not applicable.
Availability of data and materials-The data will
be available from author on reasonable request.

375



Dr. Ghulam Abbas Khan et al = ARTIFICIAL INTELLIGENCE AND THE FUTURE OF MATERNAL AND
REPRODUCTIVE HEALTH CARE AND EDUCATION

Competing Interest- All authors declare that there
are no competing interests.

Funding- No funding.

Acknowledgments- The authors extended their
appreciation to all those who contributed in the
manuscript.

REFERENCES

1.

10.

Ardila, D., Kiraly, A.P., Bharadwaj, S.,
Choi, B., Reicher, J.J., Peng, L., Tse, D.,
Etemadi, M., Ye, W., Corrado, G., Naidich,
D.P. and Shetty, S. (2019) ‘End-to-end lung
cancer screening with three-dimensional
deep learning’, Nature Medicine, 25(6), pp.
954-961.

Esteva, A., Robicquet, A., Ramsundar, B.,
Kuleshov, V., DePristo, M., Chou, K., Cui,
C., Corrado, G., Thrun, S. and Dean, J.
(2019) ‘A guide to deep learning in
healthcare’, Nature Medicine, 25(1), pp. 24—
29.

Khosravi, P., Kazemi, E., Zhan, Q.
Malmsten, J.E., Toschi, M., Zisimopoulos,
P., Sigaras, A., Lavery, S., Cooper, L.A.D.,
Hickman, C., Meseguer, M. and Zhan, M.
(2019) ‘Deep learning enables robust
assessment and selection of human
blastocysts after in vitro fertilization’, npj
Digital Medicine, 2, Article number: 21.
Luxton, D.D. (2020) Artificial Intelligence
in Behavioral and Mental Health Care.
London: Academic Press.

Obermeyer, Z., Powers, B., Vogeli, C. and
Mullainathan, S. (2019) ‘Dissecting racial
bias in an algorithm used to manage the
health of populations’, Science, 366(6464),
pp. 447-453.

Agarwal, S., Lefevre, A.E., Lee, J., L’Engle,
K., Mehl, G., Sinha, C. and Labrique, A.
(2021). Guidelines for reporting of health
interventions using mobile phones: mobile
health (mHealth) evidence reporting and
assessment (mERA) checklist’”, BMJ, 352,
11174,

Benova, L., Cumming, O. and Campbell,
O.M.R. (2020) ‘Systematic review and

meta-analysis: association between
sanitation and maternal and neonatal
mortality’, Tropical Medicine &

International Health, 25(7), pp. 806—822.
European Commission (2020) White Paper
on Artificial Intelligence: A European
Approach to Excellence and Trust. Brussels:
European Union.

FDA (2021) Artificial Intelligence and
Machine Learning in Software as a Medical
Device. U.S. Food and Drug Administration.
Kassebaum, N.J., Barber, R.M., Bhutta, Z.A.
et al. (2016) ‘Global, regional, and national

Asian J. Med. Res. Health Sci., 2026; 4 (1):365-377

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

levels of maternal mortality, 1990-2015,
The Lancet, 388(10053), pp. 1775-1812.
Kelly, C.J, Karthikesalingam, A,
Suleyman, M., Corrado, G. and King, D.
(2019) ‘Key challenges for delivering
clinical impact with artificial intelligence’,
BMC Medicine, 17, 195.

Lee, S.H., Nurmatov, U.B., Nwaru, B.l,,
Mukherjee, M., Grant, L. and Pagliari, C.
(2020) ‘Effectiveness ~ of  mHealth
interventions for maternal, newborn and
child health in low- and middle-income
countries’, Journal of Global Health, 10(1),
010402.

Morley, J., Floridi, L., Kinsey, L. and
Elhalal, A. (2020) ‘From what to how: An
initial review of publicly available Al ethics
tools, methods and research to translate
principles into practices’, Science and
Engineering Ethics, 26, pp. 2141-2168.
Raghupathi, W. and Raghupathi, V. (2018)
‘Big data analytics in healthcare: promise
and potential’, Health Information Science
and Systems, 6(1), 3.

Topol, E.J. (2022) Deep Medicine: How
Artificial Intelligence Can Make Healthcare
Human Again. New York: Basic Books.
UNFPA (2022) State of World Population
2022: Seeing the Unseen. United Nations
Population Fund.

WHO (2021) Ethics and Governance of
Artificial Intelligence for Health. Geneva:
World Health Organization.

Shickel, B., Tighe, P.J., Bihorac, A. and
Rashidi, P. (2018) ‘Deep EHR: A survey of
recent advances in deep learning techniques
for electronic health record analysis’, IEEE
Journal of Biomedical and Health
Informatics, 22(5), pp. 1589-1604.

Topol, E.J. (2019) Deep Medicine: How
Artificial Intelligence Can Make Healthcare
Human Again. New York: Basic Books.
World Health Organization (2023) Trends
in Maternal Mortality 2000-2020: Estimates
by WHO, UNICEF, UNFPA, World Bank
Group and UNDESA/Population Division.
Geneva: World Health Organization.

Jiang, F., Jiang, Y., Zhi, H., Dong, Y., Li,
H., Ma, S., Wang, Y., Dong, Q., Shen, H.
and Wang, Y. (2017) ‘Artificial intelligence
in healthcare: Past, present and future’,
Stroke and Vascular Neurology, 2(4), pp.
230-243.

Sendak, M.P., D’Arcy, J., Kashyap, S., Gao,
M., Nichols, M., Corey, K., Ratliff, W. and
Balu, S. (2020) ‘A path for translation of
machine learning products into healthcare
delivery’, EMJ Innovations, 4(1), pp. 19-25.
Rajkomar, A., Dean, J. and Kohane, I.
(2019) ‘Machine learning in medicine’, New

376



Dr. Ghulam Abbas Khan et al = ARTIFICIAL INTELLIGENCE AND THE FUTURE OF MATERNAL AND
REPRODUCTIVE HEALTH CARE AND EDUCATION

24.

25.

26.

27.

28.

29.

30.

3L

32.

England Journal of Medicine, 380(14), pp.
1347-1358.

McCarthy, J., Aagaard, J., Alessi, S., Arntz,
R., Davis, J., DeMaagd, K., Garrison, L.,
Malin, B., Patterson, R. and Sittig, D. (2021)
‘Ethical ~ considerations in artificial
intelligence for health’, The Lancet Digital
Health, 3(8), pp. e512-e514.

Shortliffe, E.H. and Sepulveda, M.J. (2018)
‘Clinical decision support in the era of
artificial intelligence’, JAMA, 320(21), pp.
2199-2200.

Drukker, L., Noble, J.A. and Papageorghiou,
A.T. (2022) ‘Real-time identification of fetal
anomalies on ultrasound using artificial
intelligence: what’s next?’, Ultrasound in
Obstetrics & Gynecology, 60(2), pp. 173—
176.

Zhang, Z., Shen, J., Jia, Y., Li, X. and
Wang, Y. (2022) ‘Machine learning
prediction models for gestational diabetes
mellitus: systematic review and meta-
analysis’, BMC Pregnhancy and Childbirth,
22, Article 123.

Moysis, L. (2025) ‘Artificial intelligence-
empowered embryo selection for in vitro
fertilization: current state and future
directions’, Diagnostics, 7(2), Article 56.
Wang, S., Xue, Z., Li, H., Huang, Y., Zhang,
Q., Chen, J.,, Sun, F. and Zhou, L. (2023)
‘Interpretable artificial intelligence-assisted
embryo assessment improves implantation
rates: a prospective trial’, Reproductive
Biomedicine Online, 46(4), pp. 671-682.
Victor, A., Mensah, K. and Ali, S. (2025)
‘The role of artificial intelligence in
maternal and child health: a scoping review’,
Global Health Research and Policy, 10(1),
pp. 1-14.

Ivanovic, V., Santos, R. and Kovacevi¢, M.
(2025) “Artificial intelligence methods in
gestational diabetes prediction: systematic
overview’, Diabetes Research and Clinical
Practice, 182, 109205.

Sadeghi, Z., Khosravi, A. and Buckeridge,
D.L. (2024)  ‘Explainable  artificial
intelligence in healthcare: challenges and

How to cite this article:
Khan, Ambreen Akhtar, Shabana Nazeer, Eemahn
Akhtar, Dr. Fahad Ishaq Chaudhary5, Misbah
Rehman, Dr. Abid Ejaz, Dr. Sajid Mahmood, Dr.
ARTIFICIAL
INTELLIGENCE AND THE FUTURE OF
MATERNAL AND REPRODUCTIVE HEALTH
CARE AND EDUCATION, Asian J. Med. Res.
Health Sci., 2026; 4 (1):365-377.

Source of Support: Nil, Conflicts of Interest:
None declared.

Mian

Jahan Zaib Rasheed,

Dr. Ghulam Abbas

Asian J. Med. Res. Health Sci., 2026; 4 (1):365-377

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

opportunities’,  Science of the Total
Environment, 912, 168752,

Noor, A.A., Malik, S. and Johnson, P.
(2025) ‘Explainable artificial intelligence in
healthcare: clinical implications and future
directions’, WIREs Data Mining and
Knowledge Discovery, 15(1), e70018.
Conduah, A.K., Mensah, S. and Boateng, R.
(2025) ‘Data privacy challenges in digital
healthcare systems’, Frontiers in Digital
Health, 2, 12138216.

European Data Protection Supervisor (2025)
Health and Data Protection. Brussels:
EDPS.

Adusei-Mensah, F., Muthelo, L. and
Ngwenya, M.W. (2025) ‘Digital health
interventions for pregnant women in low-
and middle-income countries’, Global
Public Health, 20(2), pp. 215-234.

Owoche, P.O., Ndegwa, S. and Adegoke, A.
(2025) “Artificial intelligence and maternal
mortality reduction’, PLOS ONE, 20(4),
€0323533.

Ajayi, T., Gomez-Lara, J. and Patel, A.
(2025) ‘Designing Al-enabled maternal
health education platforms’, Digital Health,
11, 205520762513456.

Wang, J., Li, Y. and Chen, X. (2025)
‘Digital maternal health interventions and
clinical outcomes’, Journal of Medical
Internet Research, 27, e66580.

Giaxi, P., Marshall, S. and Carter, N. (2025)
‘Artificial intelligence in obstetrics and
midwifery: an updated systematic review’,
Journal of Obstetric, Gynecologic &
Neonatal Nursing, 54(1), pp. 10-28.
Faiyazuddin, M., Rahman, S. and Ghosh, A.
(2025) “The impact of artificial intelligence
on healthcare systems’, Journal of Medical
Systems, 49(2), pp. 1-19.

Gbagbo, F.Y., Ameyaw, E.K. and Yaya, S.,
2024. Atrtificial intelligence and sexual
reproductive  health and rights: a
technological leap towards achieving
sustainable  development goal target
3.7. Reproductive  health, 21(1), p.196.

377



