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Abstract :  Machine learning has emerged as a driving force in both scientific research and industrial applications, particularly in 

the context of handling vast amounts of data known as Big Data. With the availability of extensive healthcare datasets and 

continuous advancements in machine learning techniques, computers have become adept at accurately diagnosing various medical 

conditions. This study aims to address the pressing issues surrounding anxiety and depression in pregnant women by employing 

performance-optimized algorithms to extract pertinent features. The objective is to expedite the process and minimize the number 

of inquiries required to yield meaningful results. Building upon this, the research endeavors to develop an instantaneous remote 

health status prediction system tailored for assessing depression and anxiety in pregnant women. Leveraging the Apache Spark Big 

Data processing engine, which specializes in handling streaming Big Data, the scalable system acquires data from pregnant 

individuals to forecast their health condition. Subsequently, the system applies the Naïve Bayes machine learning algorithm, which 

has demonstrated superior performance on the dataset, achieving an accuracy of 90.8% and a precision of 81.71%. Through the 

integration of this Big Data platform, the traditionally time-consuming procedure of detecting anxiety and depression in pregnant 

women can be replaced by a computer-based technique that operates swiftly while maintaining a respectable level of accuracy. 

Index Terms : Big Data Analytics Framework , Perinatal Mental Health , Machine Learning Techniques , Depression and Anxiety 

Disorders , Feature Selection , Hybrid Machine Learning , Scalable Big Data Platform , Rapid Disease Diagnosis 

 

I. INTRODUCTION 

The contemporary era, particularly the last two decades, has been characterized as the "age of big data," witnessing the increasing 

importance of digital data across various domains, including research, technology, society, and healthcare. However, the sheer volume 

and complexity of these datasets pose significant challenges to computing resources and analytics frameworks, hindering the efficient 

extraction of valuable insights. Consequently, there is a pressing need to develop effective big data analytics frameworks to address 

these challenges. Several research initiatives have focused on creating such frameworks, leveraging technologies like Apache Spark, 

Apache Hadoop, Apache Storm, and Apache Kafka to tackle healthcare-related issues. Mental health disorders, in particular, 

represent a significant healthcare concern due to their profound impact on individuals' lives, especially during the perinatal period 

encompassing pregnancy. Failure to timely detect psychological disorders during this critical phase can have detrimental effects on 

both mothers and infants, underscoring the importance of addressing mental health issues in society. Machine learning emerges as a 

powerful tool in informing illness models, drug discovery, and prevention strategies in psychiatry. Leveraging machine learning 

algorithms within big data analytics platforms holds promise in advancing the understanding and treatment of mental health disorders. 

However, existing techniques for recognizing brain and mental disorders have often yielded incomplete or inaccurate representations, 

highlighting the need for advancements in big data analytics to better address psychological disorders. The perinatal period, in 

particular, is characterized by a high prevalence of depression and anxiety disorders, with studies indicating global prevalence rates 

ranging from 10% to 20% for depression and 10% to 24% for perinatal anxiety disorders. Despite their high prevalence, these 
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disorders are often underdiagnosed, leading to adverse consequences for both mothers and babies. Various risk factors, including 

unplanned pregnancies, low socioeconomic status, and exposure to violence, further complicate the diagnosis and treatment of these 

disorders. Given the potential reach and impact of addressing mental health issues during the perinatal period, there is a need for 

scalable and efficient big data platforms to facilitate analysis and accelerate the diagnostic process. In our study, we address this 

challenge by employing hybrid machine learning techniques that integrate feature selection methods and classification algorithms. 

The resulting big data architecture enables scalable and efficient analytics, allowing for the rapid identification of pregnant women 

at risk of anxiety and depression. Our approach involves preprocessing patient data, applying feature selection algorithms, and 

utilizing artificial intelligence techniques to develop models with acceptable sensitivity. We employ a 10-Fold cross-validation 

technique to validate model performance and identify the machine learning algorithm with the highest performance for deployment 

on the big data platform. The resulting system enables instant disease diagnosis and serves as a scalable infrastructure for handling 

larger datasets, thus minimizing the potential harm caused by depression and anxiety in women during the perinatal period. 

 

II. LITERATURE SURVEY 

In recent years, heightened attention has been directed towards perinatal mental health, prompting investments in specialized mental 

health services, including inpatient psychiatric mother and baby units, particularly in affluent nations. Howard and Khalifeh (2023) 

critically examine the epidemiology and impact of perinatal mental disorders, emphasizing their increased prevalence among young 

pregnant women. Such disorders rank among the most common morbidities during pregnancy, significantly contributing to maternal 

mortality and adverse outcomes for neonates, infants, and children. The review delves into current evidence-based interventions, 

encompassing individual-level and public health approaches, alongside various service delivery models. While randomized controlled 

trials demonstrate the effectiveness of psychological and psychosocial interventions at the individual level, determining the necessity 

for additional support for parenting remains uncertain for women with perinatal mental disorders. Research on psychotropic use 

during pregnancy primarily relies on observational studies.  

 

Abdel-Fattah, Othman, and Goh (2022) highlight chronic kidney disease (CKD) as a prevalent ailment posing serious risks, such as 

cardiovascular disease and end-stage renal disease. Early detection and treatment of individuals at risk of CKD can potentially 

mitigate these risks. Machine learning algorithms integrated with Big Data platforms, such as Apache Spark, offer significant support 

to accurately diagnose CKD at its early stages. 

 

Kanakasabapathy et al. (2022) investigate the potential of deep learning techniques for blastocyst selection in in vitro fertilization 

(IVF), aiming to democratize access to care by utilizing assistive tools compatible with conventional microscopes. Their study 

evaluates the efficacy of a deep convolutional neural network (CNN) trained on single time-point images of embryos, achieving an 

impressive accuracy rate in identifying the highest quality embryo for transfer. Moreover, a CNN trained to assess an embryo's 

implantation potential surpasses the performance of trained embryologists across different fertility centers. 

 

Chen et al. (2023) employ various machine learning algorithms to develop models for classifying and predicting breast cancer, aiming 

for early diagnosis. Their research contributes to advancing breast cancer diagnosis by offering insights into model performance and 

the potential for early detection and intervention. 

 

Priya, Garg, and Tigga (2022) focus on predicting anxiety, depression, and stress using machine learning algorithms in today's fast-

paced society. They address the imbalance in classes within the confusion matrix and identify the Random Forest classifier as the 

optimal choice for predicting these psychological conditions. 

III. PROPOSED SYSTEM    

We present a robust framework for detecting anxiety in pregnant women, utilizing supervised learning techniques, with a particular 

emphasis on Random Forest algorithms. Our primary evaluation metric is the handover failure rate, which comprehensively assesses 

mobility concerns, encompassing both premature and delayed handovers. Through this framework, we effectively identify instances 

of depression and anxiety among pregnant women. Random Forest, functioning as an ensemble learning approach, excels in capturing 

non-linear relationships and intricate dependencies among various health indicators. In our project aimed at predicting the health 

status of pregnant women, the versatility of Random Forest in constructing multiple decision trees and aggregating their predictions 

leads to the development of a more precise and resilient model. This algorithm proves adept at handling the complexities and subtleties 

inherent in health-related datasets, thus serving as a dependable tool for the creation of an instantaneous remote health status 

prediction system. Proficient at capturing non-linear associations and analyzing intricate datasets effortlessly. Capable of prioritizing 

critical factors during assessments and interventions effectively. Establishes an ensemble approach to augment robustness and 

reliability. 
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IV. SYSTEM ARCHITECTURE  

 
V. HARDWARE REQUIREMENTS 

The hardware requirements serve as a comprehensive specification for the system implementation and are essential for initiating 

the system design process. They outline what the system should encompass rather than dictating how it should be executed.  

•  Processor: Dual-core Intel Core 2 Duo  

• RAM: 4GB DDR RAM 

• Hard Disk: 250GB Storage Capacity 

 
VI. SOFTWARE REQUIREMENTS 

The software requirements document serves as a specification for the system, outlining what the system should accomplish rather 

than detailing the methods for achieving it. It provides a foundation for creating the software requirements specification and is 

instrumental in estimating costs, planning team activities, performing tasks, and tracking progress throughout the development 

process. 

•  Operating System: Windows 7/8/10 

•  Platform: Spyder3 

•  Programming Language: Python 

•  Front End: Spyder3 

 
VII. FUTURE ENCHANCEMENT 

The developed system has undergone testing for the immediate identification of anxiety and depression in expectant mothers. This 

study underscores the significance of employing hybrid big data platforms with machine learning technology for detecting mental 

health disorders. The proposed architecture shows promise for real-time big data processing applications, as it integrates scalable 

and high-performance data analytics tools such as Apache Kafka and Spark. By leveraging this architecture, the time-intensive 

analysis of anxiety and depression could be substituted with an automated computer-based approach, offering a reasonable level of 

accuracy instantaneously. 
 

VIII. SNAPSHOTS 

 

    
 
 

IX. CONCLUSION 

In various stages of life, individuals may encounter situations that adversely affect their psychological well-being. Among these, the 

perinatal period emerges as a critical phase significantly impacting mental health. Without timely intervention during this period, it 

is evident that adverse consequences will manifest in both the child and the mother, subsequently affecting societal mental health. 

Recognizing the urgent need for a system facilitating faster and more accessible diagnosis and treatment, our study aims to bridge 
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this gap by leveraging a hybrid big data analytics platform. Focusing on hybrid big data platforms employing machine learning 

techniques for mental health condition detection, our approach aims to streamline the process for pregnant women, minimizing the 

burden of questionnaire-based assessments. We employed feature selection algorithms, including Sequential Forward (SFS), 

Sequential Backward (SBS), and Optimized feature selection techniques, to identify key data attributes crucial for detecting anxiety 

and depression in pregnant women. Notably, our findings revealed that the optimized selection technique incorporating genetic 

algorithms demonstrated superior performance. Furthermore, we evaluated six machine learning classifiers, namely Decision Tree, 

Naive Bayes, K-NN, Random Forest, GBT, Logistic Regression, and DFFNN, optimizing their parameters using cross-validation. 

Utilizing six evaluation methods, including accuracy, sensitivity, specificity, and precision, we validated the results with testing data. 

Our results indicate that the Naive Bayes Classifier, integrated with selected features, achieved outstanding performance with 90.80% 

accuracy. This high accuracy rate underscores the effectiveness of our developed model for diagnosis purposes. Notably, the Naive 

Bayes-based machine learning model was implemented on the Apache Spark platform, facilitating seamless interaction with 

streaming data transmitted via Apache Kafka to Apache Spark. These findings highlight the potential of our model to significantly 

enhance the efficiency and efficacy of mental health diagnosis and treatment during the perinatal period. 
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