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Abstract

Artificial intelligence (Al) signifies advanced computer systems adept at tasks traditionally within the purview of human
intelligence. This paper explores the transformative landscape of Al applications in healthcare, with a specific focus on
risk assessment, predictive modeling, and remote monitoring to proactively address high-risk pregnancies. Aligned with
Sustainable Development Goal (SDG) 3.1, our investigation underscores Al's pivotal role in advancing maternal
outcomes, encapsulating recent research across domains such as complication prediction, healthcare access
enhancement, clinical decision support systems, and fertility treatments. Al-driven models demonstrate efficacy in
predicting preterm birth, gestational diabetes, preeclampsia, and other adverse outcomes through meticulous analysis
of maternal health data, enabling timely interventions. In underserved regions, Al acts as a catalyst, enhancing
accessibility to vital services like prenatal ultrasounds and health education through telemedicine platforms. The
integration of Al decision support systems empowers healthcare providers with real-time, patient-specific assessments
and recommendations derived from population data analysis. Within fertility medicine, Al proves instrumental in
refining genetic screening, embryo viability selection, and optimizing in vitro fertilization success rates. Despite these
advancements, challenges persist in regulatory policy, privacy safeguards, accuracy, and seamless integration into
clinical workflows, necessitating prudent consideration before widespread implementation. So, ethically applied Al
emerges as a transformative force, offering substantial opportunities to advance maternal healthcare significantly. By
averting complications, broadening access, informing sound decisions, and optimizing fertility outcomes, Al stands as a
promising ally. This comprehensive review encapsulates pivotal applications of this burgeoning technology, outlining
potential directions for future research, thereby contributing to the realization of SDG 3.1.
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1. Introduction

Artificial intelligence (AI) refers to computer systems designed to perform tasks that typically require human
intelligence, such as visual perception, speech recognition, and decision-making (Topol, 2019). In recent years, Al has
shown immense promise in transforming healthcare through applications like medical imaging analysis, robotic surgery
systems, virtual nursing assistants, and predictive analytics (Topol, 2019). The field of maternal health is starting to
adopt these advanced technologies as well with the goal of improving pregnancy outcomes and access to care. This
review synthesizes current research on the applications of Al in maternal health, focusing on areas like prediction of
pregnancy complications, improving access to care, decision support systems, and fertility treatment.

1.1. Prediction of Pregnancy Complications

Several studies have explored using Al to analyze maternal health data to enable early prediction of complications. Caly
etal. (2021) developed a machine learning model using pregnancy data that identified a subpopulation of newborns at
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high risk for autism spectrum disorder. Akazawa & Hashimoto (2022) systematically reviewed prediction models for
preterm birth based on Al, finding promising results. Ivshin, Bagaudin & Gusev (2021) specifically focused their
research on Al for predicting preeclampsia. Overall, these prediction models aim to allow earlier interventions that can
improve outcomes.

Al shows promise in early prediction of pregnancy complications, benefiting vulnerable populations like tribal
communities in remote areas. Geographical isolation poses challenges for timely healthcare access in tribal villages. Al,
utilizing anthropometric data and clinical biomarkers, predicts risks before labor. Continuous at-home monitoring via
connected devices provides real-time data to Al models tailored for tribal contexts, triggering alerts for clinical guidance
and transportation plans.

Localized predictive models, drawing on historical population data, have the potential to significantly reduce tribal
maternal mortality. Al's early detection and intervention address challenges of geography and limited infrastructure,
contributing to a decline in maternal mortality rates among vulnerable tribal communities globally.

However, further validation is still needed before clinical implementation (Akazawa & Hashimoto, 2022).

1.2. Improving Access to Care

Lack of access to quality prenatal, obstetric, and postpartum care remains a major barrier to improving outcomes and
reducing mortality rates, especially in low- and middle-income regions. Al tools are being leveraged in innovative ways
to help overcome some of these access issues.

For example, Nti and Owusu-Boadu (2022) proposed an Al model trained on public health datasets that can predict
maternal mortality rates on a regional basis to help inform resource allocation decisions and target interventions to
highest need areas. Remote monitoring devices that use Al for real-time tracking of pregnancy vitals are also being
tested to provide care for women in geographically isolated areas (Saif-Ur-Rahman et al,, 2023).

Telemedicine platforms that employ conversational Al chatbots are another avenue being explored to increase
accessibility of maternal health advice. Such chatbots can share reliable information on prenatal diet and supplements
or recognize symptoms of concern to advise if a visit to a health facility is warranted (Chemisto et al.,, 2023). Especially
when paired with remote patient monitoring devices, such telehealth services can help bring quality care to many
underserved regions.

Beyond direct clinical applications, Al also shows promise for improving access and quality of maternal healthcare,
especially in underserved regions. Self et al. (2022) proposed developing a computer-assisted ultrasound program to
increase availability of prenatal imaging in low-resource settings. Nishtala et al. (2021) tested an Al system that
analyzed missed calls to health hotlines in India to then send reminders and health information via automated voice
calls. Overall, these types of Al interventions aim to bridge gaps in maternal healthcare availability and quality between
high and low-resource regions.

1.3. Clinical Decision Support Systems

By rapidly analyzing large datasets from past medical records, Al systems can provide up-to-date clinical
recommendations to assist providers in complex decision making at the point of care. For example, Davidson and Boland
(2020) proposed an Al system that continually reviews emerging research on medication safety in pregnancy. This
system would then provide patient-specific assessments of risks and benefits to aid prescribing decisions for pregnant
women with various conditions and comorbidities.

Al is also showing early promise for integration into ultrasound software to help detect fetal anomalies or abnormalities
for expedited referral to specialist care when concerning findings are present (Drukker, Noble & Papageorghiou, 2020).
By acting as enhanced ‘second set of eyes', such Al assisted interpretation of scans could improve detection rates and
allow quicker interventions.

Finally, Lee and Ahn (2020) developed an Al algorithm specifically focused on early diagnosis of preterm labor by
analyzing patterns in uterine contractions from tocography data. This type of narrow Al specializing in one clinical
determination at which humans often struggle could greatly aid providers. It may also reduce delays in necessary
treatments when preterm birth is imminent.
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Al-based clinical decision support systems are also being developed specifically for maternal health contexts. For
example, Gomes et al. (2022) created a mobile app using Al to assess gestational age and fetal presentation to guide
referrals. Al is also being used to analyze and summarize emerging research to provide up-to-date evidence to better
inform clinical decisions related to medications in pregnancy (Davidson & Boland, 2020).

Overall, these types of Al clinical decision support tools show immense potential to provide better informed, patient-
specific, and timely recommendations to assist providers across a wide span of maternal health contexts. Realization of
this potential will depend on integration into provider workflows and gaining trust through explainable Al models.

Substantial reduction in maternal
morbidity and mortality.

Prevention of complications
/ through earlier interventions.

Future Role \
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Maternal /

Health
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in complex decision-making.

Improved accessibility to high-
quality care.
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Figure 1 Al in maternal health: reduces morbidity, prevents complications, improves care, aids decisions, advances
fertility

1.4. Fertility Treatment

Applications of Al are rapidly emerging in fertility treatment as well. For example, Al can analyze images of embryos to
predict viability and success rates for procedures like in vitro fertilization (Trolice et al.,, 2021). Barkavi, Yamuna &
Jayaram (2023) provided an extensive analysis of current and future applications of Al across virtually all aspects of
fertility treatment and reproduction medicine. From follicle tracking to genetic testing to embryo selection, Al promises
major improvements in outcomes.

1.5. Challenges and Future Directions

While great promise exists, there are still many barriers to translating Al research into clinical implementation and
practice in maternal health. As Prakash et al. (2023) reviewed, key challenges include ethical concerns over data security
and privacy, potential biases in dataset used to train algorithms, regulatory policy, and acceptance amongst patients
and providers. Patel (2023) calls for increased focus on creating transparent Al models that can explain their reasoning
and increase trust. Issues of accuracy, validity, and integration with clinical workflows must also still be addressed
before widespread adoption.

However, if these challenges can be overcome, Al may help substantially reduce maternal morbidity and mortality,
prevent complications through earlier interventions, make high-quality care more accessible, assist providers in
complex decision making, and continue advancing fertility treatments (Maroju et al., 2023). Most researchers conclude
Al should be seen not as replacing healthcare professionals, but rather as providing them enhanced capacities to
improve care (Letterie, 2021). Significant work still remains, but the future for Al in maternal health looks bright.
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2. Conclusion

So, artificial intelligence (Al) shows promise in transforming maternal healthcare by improving early complication
detection, enhancing access to quality care, aiding complex decision-making, and advancing fertility treatments.
However, deploying Al in tribal areas, which often face significant health disparities, requires careful consideration. Al
tools like predictive algorithms for high-risk pregnancies, telemedicine with Al chatbots, and computer-assisted
ultrasound interpretation could address healthcare gaps. Challenges in technological readiness, staff training, privacy,
and cultural sensitivity must be navigated. Tailoring programs to local needs and engaging tribal communities as
partners is crucial. Successful implementation in regions with limited infrastructure, including tribal areas, would
underscore the generalizability of Al in maternal health, ensuring equitable access to quality care even in remote
corners of the world.
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