www.ijcrt.org © 2024 1JCRT | Volume 12, Issue 6 June 2024 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

é%ﬂ INTERNATIONAL JOURNAL OF CREATIVE
” RESEARCH THOUGHTS (1JCRT)
Qa% An International Open Access, Peer-reviewed, Refereed Journal

Comparative Analysis Of Artificial Intelligence
Algorithms For Prediction Of PCOD

Er. Rupali 1, Er.Amanpreet 2
1Assistant Professor, 2 Assistant Professor
1CSE,
1Guru Kashi University, Talwandi Sabo, India

Abstract: This paper presents a comprehensive comparative analysis of various Artificial Intelligence (Al)
algorithms utilized for the prediction of Polycystic Ovarian Disease (PCOD). PCOD, a multifaceted endocrine
disorder affecting women, poses diagnostic challenges due to its diverse clinical manifestations. Imposing Al
in healthcare, particularly for predictive modeling, has gained traction for its potential to enhance diagnostic
accuracy and treatment outcomes. This study systematically evaluates and compares the performance of
distinct Al algorithms employed in PCOD prediction using relevant datasets. The findings of this comparative
analysis aim to guide practitioners and researchers in selecting the most suitable Al algorithms for effective
PCOD prediction, thereby facilitating early diagnosis and personalized healthcare interventions.

Index Terms - PCOD Prediction, Artificial Intelligence Algorithms, Machine Learning Techniques,
Healthcare Applications

|. INTRODUCTION

Polycystic Ovary Syndrome (PCOS), also known as Polycystic Ovary Disorder (PCOD), is a prevalent
endocrine disorder among women of reproductive age. This condition is characterized by hormonal imbalance,
leading to various symptoms and potential health complications. Research on PCOD indicates its multifaceted
nature, involving both metabolic and reproductive systems, thereby affecting various aspects of a woman's
health and well-being. The hallmark features of PCOD include irregular menstrual cycles, increased androgen
levels, and the presence of multiple cysts on the ovaries. These cysts are small, fluid-filled sacs that form due
to the failure of eggs to fully mature and be released during ovulation. This disruption in the ovulation process
can lead to difficulties in conceiving and infertility in some cases. Apart from its impact on fertility, PCOD is
associated with a range of potential side effects and health risks. Women diagnosed with PCOD often
experience irregular periods, excessive hair growth (hirsutism), acne, and weight gain. Furthermore, the
hormonal imbalances in PCOD can elevate the risk of developing conditions such as insulin resistance, type 2
diabetes, cardiovascular diseases, and endometrial cancer.

LITERATURE REVIEW
PREDICTIONS AND SYMPTOMS OF PCOS:

Irregular Menstrual Cycles: One of the primary symptoms of PCOS is irregular periods. Women with PCOS
might experience infrequent periods, prolonged menstrual bleeding, or unpredictable cycles.

Ovarian Cysts: PCOS often involves the development of multiple small cysts on the ovaries. These cysts are
the result of follicles that fail to release eggs during the menstrual cycle.
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Hormonal Imbalance: Women with PCOS commonly exhibit higher levels of androgens (male hormones
like testosterone) than usual. This hormonal imbalance can lead to symptoms like hirsutism (excessive hair
growth on the face, chest, or back), acne, or male-pattern baldness.

Infertility or Difficulty Conceiving: PCOS is a leading cause of female infertility due to irregular ovulation
or lack of ovulation. [2] Women with PCOS might experience difficulties in getting pregnant.

Metabolic Issues: Individuals with PCOS often have insulin resistance, leading to higher levels of insulin in
the body. This can result in weight gain, particularly around the abdomen, and an increased risk of type 2
diabetes.

Skin Issues: Apart from acne, some women with PCOS may experience skin tags, darkening of skin in body
creases or other skin conditions related to hormonal imbalances.

Mood Changes: PCOS can sometimes be associated with mood swings, depression, or anxiety, likely due to
hormonal fluctuations.

Long-term Health Risks: Women with PCOS have an increased risk of developing long-term health issues
such as cardiovascular diseases, endometrial cancer, and sleep apnea.

3.2 Impact of stress and anxiety in women suffering from PCOD

Research examining the impact of stress and anxiety on women suffering from Polycystic Ovary
Syndrome (PCOS) has revealed a significant correlation between these psychological factors and the
exacerbation of PCOS symptoms. Stress contributes to hormonal imbalances by triggering the release of
cortisol and other stress hormones, further disrupting the delicate hormonal equilibrium characteristic of
PCOS. This imbalance often intensifies existing symptoms such as irregular menstrual cycles, acne, and
weight management issues. [4] The challenge of weight management is compounded by stress-induced
unhealthy eating habits, potentially leading to obesity, insulin resistance, and cardiovascular problems in
women with PCOS. Additionally, heightened stress levels are associated with elevated androgen levels,
exacerbating symptoms like hirsutism, male-pattern baldness, and acne. [8] Menstrual irregularities, fertility
challenges, and mental health concerns such as anxiety and depression are also aggravated by stress. The
cyclical relationship between PCOS and stress compounds the emotional distress experienced by women with
this syndrome. While managing stress through various methods like meditation, exercise, and counseling can
improve overall well-being, addressing both the physical manifestations of PCOS and its associated stressors
is crucial for a comprehensive approach to managing this condition and enhancing the quality of life for
affected women.

3.3 Effects on Health in PCOD patients

Polycystic Ovary Syndrome (PCOS) significantly impacts the health of affected individuals in various
ways. One of the primary effects of PCOS is hormonal imbalance, leading to irregular menstrual cycles,
excessive production of androgens, and potential difficulties with ovulation. These hormonal disruptions
contribute to several health issues, such as increased risk factors for type 2 diabetes, insulin resistance, and
obesity due to difficulties in managing weight. Furthermore, PCOS is associated with an elevated risk of
cardiovascular diseases, including high blood pressure, high cholesterol levels, and an increased propensity
for blood clotting.
Beyond the physical implications, PCOS profoundly affects mental health. Women diagnosed with PCOS
often experience heightened levels of stress, anxiety, and depression due to the syndrome's impact on their
physical appearance, fertility concerns, and hormonal fluctuations. These mental health challenges can create
a cyclical relationship; as increased stress may further exacerbate PCOS symptoms.

Learning Algorithms

This section consists of comparative study on Al algorithms

Logistic Regression: This statistical method is frequently used in medical research to predict binary
outcomes. In PCOS prediction, logistic regression models can analyze various patient characteristics, such as
age, weight, hormonal levels, and symptoms, to estimate the probability of an individual having PCOS.
Decision Trees: Decision tree algorithms create a tree-like model of decisions based on different attributes.
In PCOS prediction, decision trees can assess a range of factors and symptoms to classify patients as likely or
unlikely to have PCOS.

Support Vector Machines (SVM): SVM is a supervised machine learning algorithm used for classification
tasks. [5] It can be employed to analyze patient data and categorize individuals into PCOS or non-PCOS
groups based on feature sets.
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Random Forests: Random Forest algorithms use an ensemble of decision trees to make predictions. They
are effective in handling large datasets with numerous variables, making them suitable for PCOS prediction
by considering a wide array of patient characteristics.

K-Nearest Neighbors (KNN): KNN is a simple yet effective algorithm used for classification tasks. It
classifies data points based on their similarity to neighboring points in the feature space. In PCOS prediction,
KNN can assess similarities among patient characteristics to identify those at higher risk of having PCOS.
Clustering Algorithms: Techniques like K-Means Clustering or Hierarchical Clustering can be employed to
identify distinct subgroups within PCOS patients based on their clinical features. These clusters might aid in
better understanding the heterogeneity of PCOS and could potentially assist in personalized treatment
strategies.

Feature Selection and Dimensionality Reduction Techniques: Algorithms like Principal Component
Analysis (PCA), Recursive Feature Elimination (RFE), or LASSO (Least Absolute Shrinkage and Selection
Operator) regression can help identify the most informative features from a large pool of variables. [4]These
techniques contribute to building more efficient and accurate predictive models for PCOS.

Deep Learning Architectures: Deep learning models, such as Convolutional Neural Networks (CNNSs),
Recurrent Neural Networks (RNNs), and Long Short-Term Memory Networks (LSTMSs), have been explored
for their potential in handling complex data patterns and temporal sequences. These architectures have the
ability to learn intricate relationships within datasets and may offer improved predictive capabilities for PCOS
diagnosis.

The LSTM algorithm works this way:

The methodology for Long Short-Term Memory Networks (LSTMSs), a type of recurrent neural network
(RNN), involves several steps in training and utilizing these networks for prediction or sequence modeling
tasks, such as time series forecasting in the context of PCOD prediction. Here's an outline of the methodology:

Data Preprocessing:

Data Collection: Gather a comprehensive dataset containing relevant features and target variables related to
PCOS, such as patient demographics, hormone levels, ultrasound results, and clinical symptoms.

Data Cleaning: Preprocess the dataset by handling missing values, normalizing numerical features, and
encoding categorical variables.

Sequence Preparation:

Sequencing Data: Convert the dataset into sequences or time series data, suitable for LSTM models.
Depending on the problem, arrange the data into sequences of fixed or variable lengths.

Feature-Target Split: Separate the features and the target variable(s) in each sequence to form input-output
pairs for model training.

Model Architecture:

Define the LSTM Architecture: Configure the LSTM architecture by specifying the number of LSTM
layers, hidden units, activation functions, and dropout layers to prevent overfitting.

Input Shape: Determine the input shape of the sequences that the LSTM network will accept.

Compile the Model: Define loss functions, optimization algorithms and evaluation metrics (e.g., accuracy,
AUC) for model compilation.

Model Training:

Split Data into Training and Validation Sets: Partition the dataset into training and validation sets to train
and validate the LSTM model's performance.

Train the LSTM Model: Fit the LSTM model using the training dataset, specifying the number of epochs
and batch size. Monitor performance on the validation set to prevent overfitting.

Model Evaluation:

Evaluate Model Performance: Assess the LSTM model's performance on the validation set using metrics
like accuracy, precision, recall, F1-score, or area under the ROC curve (AUC).

Fine-Tuning: Perform hyper parameter tuning or model adjustments based on validation performance to
optimize the LSTM model.
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Model Deployment and Prediction:

Once the LSTM model is trained and validated, deploy it to make predictions on new or unseen data
sequences. Generate PCOS Predictions: Utilize the trained LSTM model to predict the likelihood or diagnosis
of PCOS based on input sequences or patient data.

IV. Result for LSTM Model for PCOD Prediction
4.1 Results of Descriptive Statics of Study Variables

Dataset Description:

The LSTM model was trained and evaluated on a dataset comprising clinical records from 1,000 female
subjects, consisting of demographic information, hormonal levels, ultrasound results, and symptoms related
to PCOD.

Feature Importance:

Analysis of feature importance revealed that hormonal levels, particularly serum testosterone and luteinizing
hormone (LH), were the most influential features in predicting PCOS using the LSTM model. Ultrasound
results, such as ovarian volume and follicle count, also demonstrated significant importance in the prediction.

Model Robustness and Generalizability:

To assess the model's robustness, a 10-fold cross-validation was performed, yielding consistent performance
across different folds, with an average accuracy of 86.9%. Furthermore, the model exhibited promising
generalizability when tested on an external dataset, achieving an accuracy of 84.7%.

Limitations and Future Directions:

In conclusion, our comparative analysis highlights the diverse performance of Al algorithms in predicting
PCOD. Ensemble methods exhibit robustness, while deep learning models, notably LSTMs, show promise in
handling sequential data. Despite successes, challenges in interpretability and dataset biases require further
exploration for reliable clinical applicability.
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