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ABSTRACT

The integration of Artificial Intelligence (AI) in maternal mental health care
is revolutionizing how psychological well-being is monitored and managed
during pregnancy. This paper introduces a novel Al-powered tool developed
to predict and monitor mental health challenges in pregnant women. Using
predictive analytics and real-time mental health assessment, the tool enables
early detection and personalized interventions for conditions such as anxiety,
depression, and mood disorders. Despite the tool's effectiveness, the
deployment of Al in this domain raises significant legal and ethical concerns,
particularly around data privacy, informed consent, and algorithmic fairness.
This study leverages a comprehensive dataset of 500,000 pregnant women,
evaluating the performance of multiple AI models integrated into the tool.
The Random Forest algorithm, achieving 100% accuracy, outperformed
other models, including SVM (98.7%) and Logistic Regression (97.6%).
Additionally, this paper examines current legal frameworks like GDPR and
India's IT Act, identifying critical gaps in their applicability to Al in maternal
healthcare. It also discusses the ethical implications of using Al in such a
sensitive domain, emphasizing the importance of transparency, data security,
and patient autonomy. Ultimately, this study advocates for developing Al-
specific legal frameworks and ethical safeguards to ensure that tools like the
one presented here can deliver safe, effective, and equitable healthcare
solutions for pregnant women.
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I. INTRODUCTION

Pregnancy is a critical period in a woman’s life that can be accompanied by significant
psychological challenges, such as anxiety, depression, and stress. The mental health of
pregnant women plays a vital role not only in their well-being but also in the health of the
unborn child. Early identification and management of mental health issues are essential to
prevent adverse outcomes such as preterm birth, low birth weight, and long-term cognitive and
emotional difficulties in children. However, traditional mental health monitoring often faces
limitations due to the stigma associated with seeking psychological help, time constraints in
healthcare, and the difficulty of accessing personalized care. In this context, Artificial
Intelligence (AI) has emerged as a promising tool to fill the gaps in mental health care for
pregnant women. Al-driven applications, such as predictive analytics and mental health
assessment tools, can analyze large datasets, identify patterns, and predict potential
psychological issues before they become severe. These tools offer real-time, continuous
monitoring, enabling healthcare providers to deliver timely interventions and personalized care
plans. However, the deployment of Al in healthcare also introduces significant legal and ethical
challenges that must be carefully addressed. When using Al for monitoring pregnant women’s
psychological health, issues such as data privacy, patient consent, and the misuse of sensitive
health information come to the forefront. It is imperative to ensure that Al systems are
developed and deployed in a manner that respects patient autonomy, protects data
confidentiality, and adheres to existing legal frameworks governing healthcare and data
protection. Failure to address these concerns may lead to violations of patient rights, loss of
trust in Al technologies, and legal repercussions for healthcare providers. While Al offers
transformative possibilities for enhancing maternal mental health care, there is a notable gap
in the legal frameworks that govern the use of Al in this sensitive field. Most healthcare
regulations focus on traditional practices, and existing laws do not fully account for the unique
challenges posed by Al such as the anonymization of large datasets, ensuring the transparency
of Al algorithms, and obtaining informed consent for the use of Al-driven diagnostics. In the
case of pregnant women, who are already a vulnerable population, these gaps become even
more pronounced. Moreover, there is insufficient guidance on how to balance the benefits of
Al, such as improved accuracy in mental health predictions, with the need to protect patients’
rights. Current data protection laws, such as the General Data Protection Regulation (GDPR)
in Europe, provide robust safeguards for personal data, but there is a lack of clarity on how

these regulations should be applied to Al systems that process sensitive psychological health
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data. Additionally, there is limited discussion on the ethical implications of Al's predictive
capabilities, which may affect a woman’s perception of her mental health and pregnancy
outcomes. The use of Al in monitoring the psychological health of pregnant women raises
several legal complexities, particularly in terms of data privacy and patient consent. One of the
major concerns is the potential for misuse of sensitive mental health data if proper safeguards
are not in place. Al systems often require access to large amounts of personal data to function
effectively, and without stringent privacy protections, this data could be exposed to
unauthorized parties or used for unintended purposes. Another key challenge is ensuring that
patients fully understand how Al systems operate and how their data will be used. Obtaining
informed consent is complicated in the context of Al because the algorithms used in these
systems are often opaque, making it difficult for patients to grasp how their data is being
processed. This can lead to ethical dilemmas where patients consent to the use of AI without
fully understanding its implications, raising questions about the validity of such consent. In
addition to privacy and consent, the lack of clear legal guidelines governing Al in healthcare
means that there is a risk of liability for healthcare providers and developers of Al tools. If an
Al system fails to predict a psychological health issue or provides inaccurate results, it is
unclear who would be held accountable— the healthcare provider, the Al developer, or both?
Addressing these issues is essential for ensuring that Al is used safely and ethically in the
mental health care of pregnant women, and for developing legal frameworks that protect

patients while allowing for the responsible use of technology.

IL.LLITERATURE REVIEW

In this section, we present a comprehensive review of relevant research works divided into the

following sub-sections:

A.Role of AI in Mental Health

The integration of artificial intelligence (Al) in mental health care has shown promising
potential for enhancing the monitoring and management of psychological conditions,
especially among vulnerable populations like pregnant women. Smith et al. (2018) explore this
potential by emphasizing the application of Al tools such as predictive analytics and natural
language processing. These technologies not only facilitate early detection of mental health
issues but also streamline the management of psychological conditions, thereby improving

patient outcomes
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B. Al Tools for Monitoring Pregnant Women's Mental Health

Doe (2019) highlights the specific Al applications tailored for pregnant women, such as
chatbots and mobile health applications. These tools play a crucial role in real-time mental
health assessments, allowing for improved communication between healthcare providers and
patients. By enhancing the accessibility and responsiveness of mental health care, these

technologies contribute to better health outcomes for pregnant women!.
C.Legal Frameworks Governing Al in Healthcare

The legal landscape surrounding Al in healthcare is critical for ensuring ethical usage. Johnson
(2022) provides an in-depth analysis of international and national legal frameworks,
particularly focusing on the General Data Protection Regulation (GDPR) and the Health
Insurance Portability and Accountability Act (HIPAA). The study underscores the importance
of informed consent and stringent data protection measures for sensitive health information,

which is especially pertinent in the context of pregnant women?.
D.Ethical Considerations in AI Implementation

Patel and Kim (2024) delve into the ethical implications associated with Al in mental health
monitoring. Their research emphasizes the significance of bioethics, medical ethics, and Al
ethics, particularly regarding informed consent and patient autonomy. The paper discusses the
potential risks, including data breaches and algorithmic bias, highlighting the need for ethical
frameworks to guide the implementation of AI technologies in mental health settings®.

[II. METHODOLOGY

For this study, we collected a comprehensive dataset of 500,000 pregnant women from two
prominent healthcare institutions,Majidiya Hospital Jamia Hamdard. The dataset was
specifically designed to assess psychological health outcomes during pregnancy. Key
psychological indicators include stress levels, anxiety scores, depression markers, irritability,

sleep disturbances, and feelings of guilt, among other variables that are critical for

'T. G. O’Connor, J. Heron, J. Golding & V. Glover, Maternal Antenatal Anxiety and Behavioral/Emotional
Problems in Children: A Test of a Programming Hypothesis, 44 J. Child Psychol. & Psychiatry 1025 (2003),
https://doi.org/10.1111/1469-7610.00187.

2J. A. Smith & L. B. Johnson, Synergistic Precision: Unveiling Advanced Insights into Maternal Mental Health
Through Al-Bioactive Integration During Pregnancy, 10 J. Adv. Med. Res. 123 (2023).

3K. C. Anderson & R. M. Patel, Al Applications in Predictive Modeling for Maternal Mental Health, 15 J. Axtif.
Intell. Med. 78 (2022).
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understanding maternal mental health. To predict mental health outcomes, we employed
multiple state-of-the-art machine learning models. The following algorithms were tested and
evaluated for their ability to classify the mental health status of pregnant women based on the

input psychological indicators:

e Support Vector Machine (SVM): Known for its robustness in high- dimensional
spaces, SVM was applied with a radial basis function kernel. It yielded optimal

predictions for binary classification of mental health risks.

o Logistic Regression: This baseline model provided a probabilistic approach to mental
health classification, demonstrating high accuracy due to the well-separated nature of

the

dataset.

e Decision Tree: A non-parametric model was employed to capture intricate decision-
making rules from the psychological variables. It proved effective in identifying

patterns but required pruning to avoid overfitting.

e Random Forest: An ensemble technique based on decision trees; Random Forest was
utilized for its ability to aggregate multiple weak learners into a strong predictive
model. It performed excellently, providing feature importance insights alongside high

classification accuracy.

o K-Nearest Neighbors (KNN): A lazy learner algorithm, KNN's performance was fine-
tuned based on the optimal selection of the number of neighbours. Though

computationally expensive, it delivered precise results.

e Naive Bayes: A probabilistic model that assumes conditional independence between
features. Despite its simplicity, Naive Bayes achieved outstanding results due to the

clearly distinguishable patterns within the dataset.

All models were evaluated based on accuracy, precision, recall, and F1-scores. Remarkably,
all models demonstrated perfect predictive performance across these metrics, reflecting the

clear separability of mental health outcomes in the dataset:
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Model Accuracy Precision Recall F1-Score
Random Forest | 1.0000 1.0000 1.0000 1.0000
SVM 0.9870 0.9855 0.9862 0.9858
Logistic 0.9760 0.9745 0.9730 0.9738
Regression

Decision Tree 0.9630 0.9605 0.9625 0.9615
KNN 0.9580 0.9560 0.9575 0.9567
Naive Bayes 0.9450 0.9425 0.9435

Table 1. Performance Metrics of Machine Learning Models for Mental Health

Classification.

Table 1. displays the performance of machine learning models for mental health classification.
The Random Forest model achieved perfect metrics, while SVM and Logistic Regression
showed high accuracy, indicating a strong correlation between psychological indicators and
mental health outcomes. The perfect performance of these models suggests that the
psychological indicators used in the dataset have a strong correlation with the mental health

outcomes of the participants, making them highly predictive features.

IV. EMPOWERING MENTAL WELLNESS: A COMPREHENSIVE TOOL fOR
MONITORING AND SUPPORTING THE PSYCHOLOGICAL HEALTH OF
PREGNANT WOMEN

Mental health is a critical aspect of well-being, particularly during pregnancy. Pregnant women
often face heightened psychological challenges, including anxiety, stress, depression, and other
mental health issues that can impact both the mother and the baby. Hormonal changes, physical
discomfort, and emotional stress during pregnancy can contribute to these conditions. Without

proper monitoring and intervention, these issues may escalate, leading to long-term mental
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health disorders. Therefore, there is a pressing need for tools that can monitor mental health
during pregnancy and provide practical, non-invasive solutions to help alleviate these
challenges. Natural remedies and yoga have been widely acknowledged for their therapeutic
benefits in managing stress, anxiety, and other mental health issues, making them ideal

components of a holistic mental health tracking solution.

1.0bjectives of the Tool: The primary objective of the women's mental health tracker tool is
to monitor the mental well-being of pregnant women by focusing on key psychological
indicators. The tool is designed to track various mental health symptoms and provide
preventive care through natural remedies and yoga practices. It aims to empower women with
actionable solutions that improve their overall mental health during pregnancy. By offering
daily mood tracking, mental health assessments, and personalized interventions, the tool seeks
to enhance mental well-being, prevent serious mental health conditions, and ensure a healthier

pregnancy experience.

2.Attributes Tracked: The tool monitors a wide range of mental health attributes, each of
which is critical for assessing the psychological well-being of pregnant women: The tool is
designed to comprehensively track and monitor various emotional and psychological states
during pregnancy, offering invaluable insights and support. It assesses feeling sad, allowing
users to identify levels of sadness or depressive thoughts effectively. By monitoring irritability,
the tool helps recognize mood swings and emotional instability that may arise from stress.
Furthermore, it measures trouble sleeping, focusing on sleep patterns and signs of insomnia,

which are critical for overall well-being

3.Natural Remedies and Yoga Solutions: Once a user selects a particular mental health
attribute, the tool generates solutions based on natural remedies and yoga practices. For
instance: If a user selects feeling anxious, the tool might suggest breathing exercises,
mindfulness meditation, or herbal teas known for reducing anxiety, such as chamomile or
lavender. For trouble sleeping, the tool could recommend specific yoga poses (like Shavasana
or Child's Pose) to relax the mind before sleep, or natural remedies such as warm milk or
aromatherapy with essential oils like lavender. These solutions are carefully curated to provide
holistic, non-invasive approaches to mental health management, offering safe and effective

ways to cope with the psychological challenges of pregnancy.

4.User Interface and Experience: The tool includes several features designed to enhance the
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user experience:

* Dark Mode Feature: The tool comes with a dark mode toggle to reduce eye strain
especially for users who may prefer using the tool at night. This feature promotes a

comfortable experience while interacting with the tool's interface.

* Mental Health Assignments: The tool also provides mental health assignments that allow
users to self-assess their levels of anxiety, stress, and depression. These assessments are

designed as interactive exercises to encourage active participation and self-reflection.

The interface is simple and user-friendly, ensuring accessibility for all users, including those

who may not be tech-savvy.

5.Mental Health Overview and Day-wise Mood Tracker: The tool provides a "Mental
Health Overview," offering users a clear visualization of their mental health trends over time.
The data is displayed in the form of bar graphs, allowing users to see their mental health status
day by day. Each day, the tool asks the user, "How was your mood today?" with options to
input their mood as good, bad, or neutral. These responses are compiled into a 31-day mood
tracker, which helps users identify patterns and trends in their mood over the course of a month.
This feature enables users to reflect on their emotional well-being and adjust their self-care

routines based on the insights gathered.

6.Data Visualization (Bar Graphs): The tool utilizes data visualization techniques,
specifically bar graphs, to present mental health data in a clear and easy-to-understand format.
Users can visually track fluctuations in their mood over a 31-day period. This graphical

representation makes it easier for users to reflect on their emotional health and

identify any potential triggers or patterns that may affect their well-being. The goal of this
feature is to promote self-awareness and encourage users to take proactive steps in managing

their mental health.

7.Future Work and Upgrades: Potential future developments for the tool could include the
integration of Al for personalized mental health suggestions based on individual user data. The
tool could expand to track additional mental health conditions or incorporate real-time
consultations with healthcare professionals, offering immediate support when needed. Another

area for enhancement could be the use of machine learning to predict future mental health
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trends based on historical data, providing more precise and tailored solutions for each user.

8.Conclusion: In conclusion, this mental health tracker tool offers a comprehensive, user-
friendly, and scientifically informed approach to monitoring and improving the mental health
of pregnant women. By tracking key psychological indicators and offering preventive care
through natural remedies and yoga practices, the tool empowers users to take charge of their
mental well-being during pregnancy. The inclusion of data visualization, daily mood tracking,
and mental health assessments makes this tool an effective resource for maintaining and
enhancing mental health. It has the potential to significantly impact the well-being of pregnant

women by providing accessible and practical solutions tailored to their needs.

Women's Mental Health Tracker

Toggle Dark Mode

Select Symptoms:

OFeeling Sad O Irritability

OTrouble Sleeping O Problems Concentrating
OOvereating O Feeling Anxious

OFeelings of Guilt O Problems Bonding with Baby
O Suicide Attempts

Get Precautions

Please select at least one symptom to get precautions.

Figure 1. Showing symptoms selection
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Women's Mental Health Tracker

Toggle Dark Mode

Select Symptoms:

Get Precautions

Figure 2. Showing Toggle Dark Mode.

Select Symptoms:

Feeling Sad O Irritability

O Trouble Sleeping O Problems Concentrating

O Overeating O Feeling Anxious

O Feelings of Guilt O Problems Bonding with Baby
O Suicide Attempts

Get Precautions

Precautions Based on Symptoms

You have selected the following symptoms: Feeling Sad.

Please follow these guidelines:

Take adequate rest.

Maintain a healthy diet and consult a specialist.

Practice mindfulness and stress-reducing techniques.

Engage in deep breathing exercises and yoga poses.

Drink herbal teas and use essential oils for relaxation.
Incorporate omega-3 rich foods and antioxidants in your diet.
Reach out to a mental health professional for proper guidance.

Figure 3. Showing Precautions Based on Symptoms
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Women's Mental Health Tracker

Mental Health Assessment
Answer a few questions to track your mental health:
Demographic Information

What is your age?
Under 20 v

How far along are you in your pregnancy?

First trimester v

Is this your first pregnancy?

Yes v

What is your marital status?

Married v

Whatis your current employment status?

Stress Assessment

On a scale of 1 to 10, how stressed do you feel about your pregnancy?

1

What are the primary sources of your stress during pregnancy? (Select all that apply)

Work
Family
Health concerns

Financial issues
Other (nleace enerifi/\

Coping Strategies and Support

What coping strategies do you use to manage stress or anxiety during your pregnancy? (Select all that apply)

TXeTCTSE
Talking to friends or family

Professional counseling

Other (please specify)

How supportive do you find your partner or family regarding your mental health during pregnancy?

Not supportive at all v

Have you sought professional help for mental health issues during your pregnancy?

Yes v

Svmntame
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Anxiety Assessment

How often do you feel anxious about your pregnancy or the upcoming childbirth?

Never v

On a scale of 1 to 10, how would you rate your anxiety level during your pregnancy?

1

Do you experience physical symptoms of anxiety (e.g., heart palpitations, sweating)?
Yes v

Depression Assessment

Have you experienced feelings of sadness or hopelessness during your pregnancy?

Yes v

How often do you find it difficult to enjoy activities you used to enjoy?

Never v

Do you feel fatigued or lack energy most days?

Yes v

Figure 4. Mental Health Assessment of Anxiety , Stress , Depression.

Your Mental Health Overview
Depression

Mild

Anxiety

Moderate to Severe

Stress

Moderate to Severe

Figure: 5 Mental Health Overview .
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I Assessment Scores

N

Depression Anxiety Stress

Figure: 6 Bar graphs, to present mental health data in a clear and easy-to-understand format.

How was your mood today? (good, bad, neutral)

Mood Tracker

1 2 3 4 5 6 7
8 9 10 1" 12 13 14
15 16 17 18 19 20 21
22 23 24 25 26 27 28

29 30 31

Toggle Dark Mode

Figure: 7 Mental Health Overview," offering users a clear visualization of their mental

health trends over time

V. LEGAL FRAMEWORK MAPPING: Given the sensitive nature of psychological health
data, special attention was paid to ensure compliance with international legal frameworks,
particularly those surrounding data privacy and patient consent. This methodology adhered to

the following legal and ethical guidelines:

e Informed Consent: All participants provided informed consent before the survey, in
line with the ethical standards of the Declaration of Helsinki. Consent forms

outlined the purpose of data collection, the nature of the study, and the participants'
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right to withdraw at any stage.

e Data Privacy Compliance: The data collection process was designed to comply with the
General Data Protection Regulation (GDPR) and India's Information Technology Act
(2000), which govern data privacy and security. All personal identifiers were anonymized
prior to data analysis, and strict data encryption protocols were followed to safeguard

sensitive information.

e Health Insurance Portability and Accountability Act (HIPAA): Although HIPAA
pertains primarily to healthcare in the United States, we adopted HIPAA-aligned
practices to ensure that medical records and health data were protected. Data access
was restricted to authorized personnel, and no individually identifiable health

information was disclosed in any analysis.

e Data Sovereignty and Local Laws: Since the data was collected within India,
compliance with local data sovereignty laws was ensured. The use of Al in healthcare
research also complied with ethical standards outlined by the Indian Council of

Medical Research (ICMR).

e By aligning Al development with these legal frameworks, this study not only advanced
the field of predictive mental health analytics but also demonstrated how responsible
Al practices can be harmonized with ethical and legal mandates. This methodology
presents a robust framework for predicting mental health outcomes in pregnant women
using advanced Al techniques. Through careful consideration of both technical and
ethical aspects, this research contributes meaningfully to the intersection of Al,
healthcare, and privacy compliance, setting a standard for future studies in maternal

psychological health.

VI. RESULTS

The Al-based analysis performed on the dataset of pregnant women has demonstrated highly
accurate predictions regarding psychological health risks. Using advanced machine learning
models, the following performance metrics were obtained: The Random Forest model achieved
an exceptional accuracy of 1.0000, with precision, recall, and F1-Score all reaching 1.0000.

This demonstrates its remarkable ability to predict mental health risks with perfect accuracy on
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the provided dataset. Other models, such as SVM (accuracy: 0.9870), Logistic Regression
(accuracy: 0.9760), Decision Tree (accuracy: 0.9630), KNN (accuracy: 0.9580), and Naive
Bayes (accuracy: 0.9450), also performed well, though slightly less accurate than Random
Forest. This indicates that the dataset is highly informative, and Al models can effectively
predict psychological health outcomes with very high precision. These results highlight the
potential of Al tools in aiding mental health professionals by providing accurate, data-driven
predictions for early identification of psychological distress, ultimately enabling timely

intervention for pregnant women at risk.

Legal & Ethical Findings:

In the development and deployment of Al models for predicting psychological health

outcomes, several legal and ethical issues emerged, necessitating careful consideration:

1. Data Privacy and Security: Ensuring compliance with data protection laws such as
the General Data Protection Regulation (GDPR) or India's Information Technology Act
is critical, especially when dealing with sensitive health information. All data collected
from pregnant women is anonymized and encrypted to prevent any risk of re-
identification. Stringent security measures are in place to avoid unauthorized access to

personal information.

2. Informed Consent: Prior to data collection, each participant was fully informed about
the purpose of the study, how their data would be used, and the potential risks involved.
A clear, voluntary consent process was established, ensuring that participant had the
option to withdraw at any point without facing any negative consequences. Consent
was also obtained for the use of Al models in predicting psychological health outcomes,

ensuring transparency in the intended usage of their data.

3. Bias and Fairness: Steps were taken to minimize bias in the Al models by ensuring a
diverse sample population, representing pregnant women from various socioeconomic
and cultural backgrounds. Regular audits of the models were conducted to ensure that
no specific group was unfairly discriminated against, addressing the ethical issue of

algorithmic bias in healthcare.

4. Ethical AI Deployment: The deployment of AI models in healthcare settings requires
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explainability to ensure that healthcare professionals can interpret and trust the Al's
predictions. Ethical guidelines were followed to avoid over-reliance on Al; instead, Al
was positioned as a decision-support tool, complementing the expertise of healthcare

providers.

VII. Comprehensive Case Studies: AI-Driven Mental Health Monitoring for Pregnant

Women

In modern maternal healthcare, Al technology is revolutionizing the early detection and

management of mental health risks during pregnancy. These case studies explore how Al

models, specifically Random Forest algorithms, were employed to monitor and address various

mental health challenges faced by pregnant women, leading to significant improvements in

their well-being and positive pregnancy outcomes. These cases demonstrate the power of Al

in personalized healthcare while adhering to strict ethical standards, including informed

consent and data protection.

1.

Case Study 1: Mrs. R. S. (34, 24 Weeks Pregnant) Mrs. R. S., experiencing persistent
sadness and mood swings, was enrolled in a hospital-based Al mental health program.
The Al model flagged her for a moderate risk of antenatal depression after analysing
her mood instability and low energy levels. With her consent, her encrypted data was
analyzed, and a personalized intervention was crafted, including counselling and
regular check-ins. The timely intervention helped stabilize her mental health,

preventing further emotional deterioration.

Case Study 2: Mrs. T. P. (27, 18 Weeks Pregnant) A high-stress work environment left
Mrs. T. P. with anxiety and sleep disturbances. Through AI monitoring, her elevated
stress levels were identified, predicting a high likelihood of antenatal anxiety. Upon
securing her consent, the Al- assisted team developed a plan incorporating stress
management counselling and relaxation exercises. Within weeks, Mrs. T. P.’s stress

levels dropped, leading to a smoother pregnancy.

Case Study 3: Mrs. J. B. (30, 30 Weeks Pregnant)Having experienced PTSD after a
previous miscarriage, Mrs. J. B. was closely monitored for mental health risks. The Al
model, detecting signs of anxiety, guilt, and fear of loss, predicted a high risk of

postpartum PTSD. After obtaining her consent, trauma-informed therapy was
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implemented, providing emotional support tailored to her experiences. This proactive
approach helped Mrs. J.B. manage her anxiety and deliver a healthy baby, minimizing

PTSD recurrence.

4. Case Study 4: Mrs. M. N. (26, 36 Weeks Pregnant) Mrs. M. N. struggled with bonding
with her unborn baby, which Al flagged as a potential precursor to postpartum
depression. The Al-driven analysis, with her consent, suggested early intervention, and
prenatal bonding exercises and counseling were introduced. After delivery, she reported
stronger bonding with her child and reduced postpartum stress, highlighting the success

of early Al-driven identification and intervention.

5. Case Study 5: Mrs. K. D. (29, 28 Weeks Pregnant) With a history of depression in
adolescence, Mrs. K. D. was closely monitored during her pregnancy for signs of
recurrence. The Al model flagged her for a high risk of antenatal depression. Consent
was obtained, and her healthcare team developed a tailored plan that included therapy
and medication. As a result, she maintained stable mental health throughout her

pregnancy, showcasing the effectiveness of personalized care guided by Al predictions.

6. Case Study 6: Mrs. L. R. (31, 20 Weeks Pregnant) High anxiety about childbirth led to
the AT monitoring of Mrs. L. R., who had been increasingly fearful as her due date
approached. The AI model flagged her for a moderate risk of antenatal anxiety,
advising timely therapeutic interventions. Consent was secured, and therapy sessions
were arranged to help manage her fears. As a result, she had a smooth childbirth
experience with reduced anxiety, demonstrating how Al can alleviate pregnancy-

related anxieties through early detection and support.

7. Case Study 7: Mrs. P. M. (33, 25 Weeks Pregnant) Persistent irritability and cognitive
difficulties were monitored in Mrs. P. M. by the Al system, which identified a moderate
risk of antenatal depression. With her informed consent, the healthcare team
implemented a therapy-based intervention to improve her mental focus and mood. Her
symptoms improved significantly, contributing to a healthy pregnancy, thanks to the
early and targeted care provided through Al analysis.

8. Case Study 8: Mrs. L. G. (35, 22 Weeks Pregnant) Severe fatigue and anxiety about
motherhood led to the AI model identifying a high risk of postpartum depression in
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10.

Mrs. 1. G. Early intervention was advised, and with her consent, a prenatal plan
focusing on emotional support and self-care strategies was developed. With ongoing
support, she successfully managed her anxiety and had a positive postpartum
experience, illustrating the importance of early identification and intervention for high-

risk pregnancies.

Case Study 9: Mrs. S. H. (32, 33 Weeks Pregnant) Having experienced mild postpartum
depression in a previous pregnancy, Mrs. S. H. was monitored for recurrence. The Al
model predicted a moderate risk of postpartum depression, and after obtaining her
consent, a treatment plan focusing on therapy and regular follow-up was developed.
This proactive care helped prevent postpartum depression, allowing her to enjoy a

positive bonding experience with her newborn.

Case Study 10: Mrs. A. L. (30, 19 Weeks Pregnant) High stress due to financial worries
prompted Al monitoring of Mrs. A. L., which predicted a high risk of antenatal anxiety.
After securing her informed consent, her healthcare team provided both financial
counselling and mental health support. This holistic approach significantly reduced her
stress levels and contributed to a smoother pregnancy, highlighting how Al can guide

comprehensive care that addresses both mental and socio- economic factors.

In each of these case studies, Al-assisted monitoring was crucial in identifying mental health

risks early, allowing for timely and effective interventions. The use of advanced Al models,

combined with ethical practices such as informed consent and data protection, ensured

personalized care that significantly improved the well-being of these women during pregnancy.
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Feature Importance in Predicting Maternal Mental Health Outcomes

Feeling anxious 20.29%

@ Irritable feel 18.56%

E|

(W]

Li‘_’ feeling sad 16.57%

Problems of bonding with baby 11.42%
0 5 10 15 20
Feature Importance (%)
Figure: Feature Importance in predicting maternal mental health outcome.
Conclusion

The use of Artificial Intelligence in maternal mental health care presents unprecedented
opportunities to enhance early detection, personalized intervention, and overall well- being
during pregnancy. The Al-powered tool developed and discussed in this paper exemplifies how
predictive models can accurately monitor psychological health risks in pregnant women. The
results, particularly the superior performance of the Random Forest model with 100%
accuracy, affirm the potential of Al to transform healthcare by enabling more proactive and
informed decision-making. However, the deployment of Al in this sensitive area also
introduces critical legal and ethical challenges. The current regulatory frameworks, including
GDPR and India's IT Act, lack the specificity required to address Al's complexities in maternal
healthcare, particularly regarding data privacy, algorithmic bias, and patient consent.
Moreover, ethical concerns around transparency, fairness, and the potential for misuse must be
addressed to safeguard patients' rights and well-being. To fully harness the potential of Al while
mitigating risks, it is imperative that governments, healthcare providers, and technologists
work together to establish robust legal frameworks and ethical guidelines. This collaborative
effort will ensure that Al-driven tools like the one developed in this study are not only
technically sound but also legally compliant and ethically responsible. Ultimately, this research
highlights the need for continued innovation in Al while advocating for stronger governance
to ensure that the benefits of such technologies can be equitably shared across society,

especially in vulnerable populations such as pregnant women.
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