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Abstract: The menstrual cycle is a natural biological process experienced by women of reproductive age 

and plays an important role in their physical and emotional well-being. Although it is a normal 

physiological phenomenon, many women experience various symptoms during menstruation such as 

abdominal pain, fatigue, mood changes, stress, and sleep disturbances. These symptoms can influence 

daily activities, concentration levels, and overall productivity, particularly among students and working 

women. Menstrual pain, also known as dysmenorrhea, is one of the most commonly reported symptoms 

during menstruation. The intensity of pain and discomfort varies from person to person, and in many cases 

it may lead to reduced participation in academic or professional activities. In addition to physical 

discomfort, psychological symptoms such as stress, irritability, and emotional instability may also occur 

during the menstrual cycle. These factors together may affect the overall well-being and performance of 

individuals in their daily lives. The present study aims to examine the impact of menstrual cycle symptoms 

on stress levels, pain severity, sleep disturbance, and daily functioning among female respondents. The 

research is based on primary data collected through a structured questionnaire from 202 participants. The 

questionnaire included questions related to menstrual pain, cycle regularity, mood changes, stress levels, 

sleep quality, and the effect of these factors on study or work performance. To analyse the collected data, 

several statistical techniques were applied, including descriptive statistics, graphical analysis, Chi-square 

test, regression analysis, T-test, and Spearman correlation analysis. These statistical tools were used to 

identify relationships between menstrual pain and different psychological and behavioural factors 

affecting respondents. The results of the study indicate that menstrual pain is a common experience among 

participants and is often associated with stress, mood changes, sleep disturbances, and reduced daily 

performance. The statistical analysis also suggests that certain menstrual symptoms can significantly 

influence the physical and emotional well-being of women. The findings of this study highlight the 

importance of increasing awareness about menstrual health and creating supportive academic and 

professional environments for women experiencing menstrual discomfort. Understanding the relationship 

between menstrual symptoms and daily functioning can help in promoting better health management, 

improved productivity, and enhanced quality of life. 
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I. INTRODUCTION 

Menstruation is a natural biological process that occurs in women as part of the reproductive cycle. It usually begins 

during adolescence and continues until menopause. During this cycle, the body goes through several hormonal changes 

that prepare it for a possible pregnancy. If pregnancy does not occur, the lining of the uterus sheds and is released from 

the body in the form of menstrual bleeding. This process generally occurs once every month and is known as the menstrual 
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cycle. Although menstruation is a normal and healthy process, many women experience different physical and emotional 

symptoms during this time. Some of the common symptoms include abdominal cramps, lower back pain, headache, 

fatigue, mood swings, irritation, and difficulty concentrating. These symptoms can vary from person to person. For some 

women the symptoms are mild, while for others they may be more severe and uncomfortable. Menstrual pain, also known 

as dysmenorrhea, is one of the most common problems experienced during the menstrual cycle. This pain usually occurs 

in the lower abdomen and may sometimes spread to the lower back or thighs. The intensity of pain can differ among 

individuals. Some women experience mild discomfort, while others may experience severe pain that affects their daily 

activities. In addition to physical discomfort, many women also experience emotional and psychological changes during 

their menstrual cycle. Hormonal fluctuations during menstruation can cause mood changes, stress, irritability, and 

feelings of tiredness. These changes may make it difficult for women to concentrate on their work or studies. For students, 

this can sometimes lead to reduced academic performance or difficulty in completing daily tasks. 

Sleep disturbance is another problem that is often reported during the menstrual cycle. Some women experience difficulty 

in falling asleep or maintaining proper sleep due to pain or discomfort. Poor sleep can further increase feelings of tiredness 

and stress, which may affect both physical and mental health. Understanding the relationship between menstrual 

symptoms and daily functioning is important for improving women's health and well-being. In educational institutions, 

many female students face challenges during their menstrual cycle but may hesitate to talk about these issues openly. 

Lack of awareness and social stigma related to menstruation often prevents proper discussion about menstrual health. 

Research studies have shown that menstrual symptoms can influence several aspects of daily life, including academic 

performance, emotional stability, and productivity. By studying these relationships, researchers can identify patterns and 

factors that contribute to these difficulties. Such information can help educators, health professionals, and policymakers 

develop better support systems for women. Statistical analysis plays an important role in understanding these 

relationships. By collecting and analysing data from respondents, researchers can identify trends and patterns related to 

menstrual health. Statistical tools such as graphs, correlation analysis, regression analysis, and hypothesis testing help in 

examining the connection between different variables like pain severity, stress levels, and performance reduction. The 

present study aims to analyse the impact of menstrual cycle symptoms on stress levels, pain severity, sleep disturbances, 

and daily functioning among respondents. The data for this study was collected through a structured questionnaire, which 

included questions related to menstrual pain, stress levels, mood changes, sleep quality, and study or work performance. 

The results obtained from this study help in understanding how menstrual symptoms affect the daily lives of women. The 

findings can contribute to increasing awareness about menstrual health and encouraging supportive environments where 

women feel comfortable discussing their health concerns. Overall, this research highlights the importance of recognizing 

menstrual health as an important aspect of women's well-being. By understanding the challenges faced during the 

menstrual cycle, society can take steps to promote better health awareness, improve support systems, and create a more 

comfortable environment for women in both educational and professional settings. 

 

II. LITERATURE REVIEW 

Menstrual health has been widely studied due to its impact on the physical, emotional, and social well-being of women. 

Several studies have shown that menstrual symptoms such as pain, fatigue, mood changes, and stress can significantly 

affect daily functioning and productivity. According to the study conducted by [1]M. E. Schoep, menstrual symptoms 

influence the daily activities and quality of life of a large number of women. Their research highlighted that symptoms 

such as dysmenorrhea, mood swings, and fatigue can reduce participation in academic and professional tasks. 

Another study by [2]S. Nagma examined the effect of perceived stress on menstrual function. The findings indicated that 

higher stress levels may disturb hormonal balance and contribute to menstrual irregularities. Stress, lifestyle factors, and 

emotional disturbances were identified as important contributors to menstrual cycle changes. 

Similarly, research conducted by [3]C. Orhan analyzed the relationship between menstrual pain and academic 

performance among university students. The study concluded that severe menstrual pain can reduce students’ 

participation in academic activities, sports, and social interactions. 
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Most existing studies primarily rely on traditional statistical techniques such as correlation analysis, regression analysis, 

and hypothesis testing. However, recent developments in data science have introduced machine learning techniques for 

health data analysis. Machine learning algorithms can identify complex patterns in large datasets and improve prediction 

accuracy. Therefore, the present study combines traditional statistical methods with machine learning approaches such 

as Random Forest, Gradient Boosting, and K-Nearest Neighbors to analyze menstrual cycle patterns and predict 

irregular menstrual cycles. By integrating both statistical analysis and machine learning models, the study aims to provide 

a more comprehensive understanding of menstrual health factors and their potential impact on daily functioning. 

 

III METHODOLOGY 

This section describes the procedures used for collecting, preparing, and analyzing the data in order to examine menstrual 

cycle patterns and predict irregular menstrual cycles. The methodology includes data collection, data sources, data pre-

processing, and model development using statistical and machine learning techniques. 

1. Data Collection 

Data collection is a critical step in any research study because the quality of the analysis depends on the reliability and 

completeness of the data. In this study, primary data was collected through a structured questionnaire distributed among 

female respondents, mainly students. The questionnaire included questions related to menstrual cycle characteristics such 

as menstrual pain, mood swings, stress levels, sleep disturbances, and the effect of menstruation on study or work 

performance. 

Most questions were close-ended so that the responses could be easily categorized and analyzed. A total of 202 

respondents participated in the survey voluntarily. The confidentiality of the participants was maintained throughout the 

research process. 

2. Data Sources 

The study uses a combination of primary and secondary data to perform the analysis. The primary data was obtained 

through the questionnaire survey conducted among respondents. In addition, secondary data was collected from an open 

dataset available on GitHub. 

The secondary dataset contains information related to menstrual cycle characteristics such as period length, cycle length, 

mood swings, and irregular or missed periods. The dataset includes 267 observations, which were used for statistical 

analysis and predictive modeling. The combination of primary and secondary data provides a broader understanding of 

menstrual health patterns. 

3. Data Pre-processing 

Data pre-processing is an important step to prepare the dataset for analysis. Raw data may contain missing values, 

inconsistent responses, or errors that can affect the results of the analysis. Therefore, the collected data was carefully 

examined and cleaned before applying statistical and machine learning techniques. 

During the pre-processing stage, incomplete records and duplicate entries were identified and handled appropriately. 

Categorical variables such as “Yes” and “No” responses were converted into numerical values so that they could be 

processed by statistical models. The cleaned and organized dataset was then stored in a structured format using 

spreadsheet software and later analyzed using Python programming tools. 

4. Model Development 

After preparing the dataset, different statistical and machine learning models were developed to analyze the relationships 

between menstrual cycle variables and to predict irregular menstrual cycles. 

First, statistical techniques such as correlation analysis, Chi-Square tests, and logistic regression were applied to examine 

associations between variables. The Chi-Square Test of Independence was used to determine whether categorical 

variables such as mood swings and irregular periods are significantly associated. 

For predictive analysis, machine learning algorithms including Random Forest, Gradient Boosting, and K-Nearest 

Neighbors were implemented. These models were trained using the dataset and evaluated using performance metrics 
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such as accuracy, precision, recall, and F1-score. The comparison of these models helps identify the most effective 

algorithm for predicting irregular menstrual cycles. 

 

IV. GRAPHICAL ANALYSIS 

 
 

Interpretation: The graphical result shows the number of respondents who experience menstrual pain and those who do 

not. It can be seen that most of the respondents reported experiencing menstrual pain during their menstrual cycle. Only 

a smaller group of participants said that they do not experience pain. This indicates that menstrual pain is a common 

problem among the respondents. The result suggests that menstrual pain may influence the daily comfort and activities 

of many participants. 

 

 
Interpretation: 

The graphical result shows the proportion of respondents who have regular and irregular menstrual cycles. From the 

chart, it is clear that the majority of respondents have a regular menstrual cycle. However, some participants reported 
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irregular cycles. This indicates that although most women experience a normal cycle pattern, a noticeable number of 

respondent’s still face irregularity. Cycle irregularity can sometimes be related to stress, lifestyle, or health conditions. 

 
Interpretation: 

The graph shows how frequently respondents experience stress during their menstrual cycle. Many respondents reported 

that they sometimes feel stress during menstruation. A smaller number of respondents said they experience stress very 

often or not at all. This suggests that stress is a common emotional experience during the menstrual cycle. Hormonal 

changes and physical discomfort may be some of the reasons for this stress. 

 

 
 

Interpretation: 

The graph shows illustrates how menstrual pain affects the study or work performance of respondents. Most participants 

reported that menstrual pain affects their performance slightly or moderately. Only a few respondents reported that there 

is no effect or a severe effect. This indicates that menstrual discomfort can influence concentration and productivity. As 

a result, some students may find it difficult to focus fully on their academic or work activities during this time. 
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Interpretation: 

The graph shows the distribution of respondents experiencing menstrual pain across different age groups. The chart 

indicates that menstrual pain is commonly reported among women in their early twenties. This age group has the highest 

number of respondents experiencing pain. It suggests that young women, especially students, frequently face menstrual 

discomfort. Understanding these patterns can help in creating better awareness and support for women’s health. 

 

VI. STATISTICAL ANALYSIS 

The statistical analysis was conducted to examine the relationship between menstrual pain and various factors such as 

performance reduction, mood changes, and sleep disturbances among the respondents. The analysis was performed using 

statistical tools including Chi-Square Test, Simple Linear Regression, Mann–Whitney U Test and Spearman's Rank 

Correlation. 

1. Chi-Square Test for Association 

 The Chi-Square Test was applied to examine whether there is a significant association between menstrual pain and 

reduction in study or work performance. 

The Chi-Square test formula is:   χ² = Σ (Oi – Ei )² / Ei 

Hypothesis                     

H0: Menstrual pain and performance reduction are independent. 

H1: Menstrual pain and performance reduction are associated. 

Table I 

Menstrual Pain 
 

Performance Reduction 

(Yes) 

Performance Reduction 

(No) 

Total 
 

Yes 85 35 120 

No 30 52 82 

Total 115 87 202 

 

Result                                   

Chi-Square Statistic = 11.5565 

p-value = 0.009 

Significance Level = 0.05 

 

Interpretation: The Chi-Square test was used to examine whether menstrual pain is related to reduction in study or work 

performance. The result shows that the p-value is less than the significance level of 0.05. This means there is a significant 

relationship between menstrual pain and performance reduction. In simple terms, respondents who experience menstrual 

pain are more likely to report a decrease in their study or work performance. This suggests that menstrual discomfort 

may affect daily productivity. 

Another Chi-Square Test was conducted to determine whether menstrual pain is associated with mood changes. 

Hypothesis                                  

H0: Menstrual pain and mood changes are independent. 

H1: Menstrual pain and mood changes are associated. 

Table II 

Menstrual Pain 

 

Mood Changes (Yes) Mood Changes (No) Total 

Yes 96 24 120 

No 48 34 82 

Total 144 58 202 
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Result                                   

Chi-Square Statistic = 8.8618 

p-value = 0.031 

 

Interpretation: This test was conducted to understand whether menstrual pain is associated with mood changes. The 

result shows that the p-value is less than 0.05, which indicates a significant relationship between the two variables. This 

means respondents who experience menstrual pain are more likely to experience mood changes during their menstrual 

cycle. Hormonal changes and physical discomfort may contribute to these emotional changes. Therefore, menstrual pain 

may influence both physical and emotional well-being. 

 

3. Simple Linear Regression Analysis: A Simple Linear Regression analysis was performed to study the effect of 

menstrual pain on study or work performance reduction. 

Y = β0 + β1X + ε 

In this model: 

Independent Variable (X): Menstrual Pain 

Dependent Variable (Y): Performance Reduction 

Table III 

Values Coefficient (β) R² p-value 

Menstrual Pain 0.2736 0.015 

 

0.085 

 

Results                                      

R² = 0.015 

Coefficient of Menstrual Pain = 0.2736 

p-value = 0.085 

 

Interpretation: Simple linear regression was used to examine the effect of menstrual pain on study or work performance. 

The analysis shows that there is a positive relationship between menstrual pain and performance reduction. This means 

that as menstrual pain increases, the chances of performance reduction may also increase. However, the relationship is 

weak and not strongly significant according to the results. This suggests that menstrual pain may influence performance, 

but other factors may also play an important role. 

 

4. Mann–Whitney U Test: A Mann–Whitney U test was used to compare sleep disturbance levels between women who 

experience menstrual pain and those who do not. 

Result 

U-Statistic = 5763.0 

p-value = 1.5959 × 10⁻⁵ 

Interpretation: Since the p-value is less than 0.05, there is a statistically significant difference in sleep disturbance levels 

between the two groups. Women experiencing menstrual pain tend to report higher levels of sleep disturbance compared 

to those who do not experience menstrual pain. This indicates that menstrual pain may have a considerable impact on 

sleep quality. 

5. Spearman’s Rank Correlation Analysis: The Spearman's Rank Correlation was used to measure the relationship 

between menstrual pain severity and sleep problems. 

Table IV 

Variables 
 

Correlation Coefficient (ρ) p-value 

Pain Severity & Sleep Disturbance 0.3045 0.000 
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Result                                     

Correlation Coefficient = 0.3045 

p-value = 0.0000 

Interpretation: Spearman correlation was used to study the relationship between menstrual pain severity and sleep 

problems. The result shows a positive correlation between the two variables. This means that as the severity of menstrual 

pain increases, sleep problems also tend to increase. The relationship is moderate but statistically significant. This 

indicates that menstrual pain may have an influence on sleep quality and overall well-being. 

6. Chi-Square Test for Association: The Chi-Square test was applied to determine the association between irregular 

periods and mood swings. 

The Chi-Square test formula is:   χ² = Σ (Oi – Ei )² / Ei 

Hypothesis 

H0: Mood swings and irregular periods are independent.  

H1: Mood swings and irregular periods are associated. 

Result:                      

Chi-Square Statistic = 8.3996 

p-value = 0.037 

Significance Level = 0.05 

Table V 

                                   Statistic Value 

                         Chi-Square Statistic 6.87 

                         Degrees of Freedom 1 

                               p-value0.008 0.008 

 

Interpretation: This means there is a significant relationship between mood swings and irregular menstrual cycles. 

Students who reported mood swings were more likely to experience irregular periods compared to those who did 

not report mood swings. Therefore, mood changes may be related to menstrual cycle irregularity. This result 

shows that mood-related factors can play an important role in menstrual health. 

7. Spearman’s Rank Correlation Analysis: Spearman correlation was used to examine the relationship between 

irregular periods and mood swings. 

Result: 

Correlation Coefficient = 0.1849 

p-value = 0.0024 

Interpretation: The correlation coefficient was 0.1849, which indicates a weak positive relationship between the 

variables. The p-value (0.0024) is less than 0.05, meaning the result is statistically significant. This shows that as one 

variable increases, the other tends to increase slightly. However, the strength of the relationship is weak, so the 

association is present but not strong. 

8. Logistic Regression: A Logistic Regression model was applied to predict the likelihood of irregular menstrual cycles 

using the selected predictor variables. 

Result: 

Variable Coefficient (β) Odds Ratio p-value 

Period Length 0.0933 1.09 0.327 

Cycle Length 0.6234 1.86 0.000 

Model Accuracy — — 0.74 
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Interpretation: The results indicate that the predictor variables have a measurable influence on the probability of 

irregular menstrual cycles. A positive coefficient suggests that as the predictor variable increases, the likelihood of 

irregular periods also increases. The model helps identify which factors contribute more strongly to menstrual irregularity. 

Therefore, logistic regression provides useful insights into predicting irregular menstrual patterns based on the given 

variables. 

 

9. Model Performance Results: 

I) Random Forest: It is an ensemble learning method used for classification and prediction tasks. It constructs multiple 

decision trees during training and combines their outputs to produce the final prediction. Each tree is built using a random 

subset of the data and features, which helps reduce overfitting and improves model accuracy. The final result is 

determined by majority voting among the trees, making the model more robust and reliable for complex datasets. 

Table VI 

 precision recall f1-score 

 Accuracy                            - - 0.72 

macro avg 0.69 0.76 0.68 

weighted avg 0.82 0.72 0.74 

 

Interpretation: The Random Forest model shows high predictive performance with an accuracy of 87%. The 

precision and recall values indicate that the model can correctly classify most cases of irregular and regular 

menstrual cycles. The balanced F1-score suggests stable performance across both classes. Therefore, Random 

Forest provides a reliable prediction model for identifying irregular menstrual cycles. 

II) Gradient Boosting: It is an ensemble machine learning technique used for classification and prediction tasks. It 

builds a strong predictive model by combining multiple weak learners, usually decision trees, in a sequential manner. 

Each new model focuses on correcting the errors made by the previous model by minimizing the loss function using 

gradient descent. This iterative learning process improves the overall accuracy and predictive performance of the model 

 

Table VII 

 precision recall f1-score 

 Accuracy                            - - 0.93 

macro avg 0.96 0.83 0.88 

weighted avg 0.93 0.93 0.92 

 

Interpretation: The Gradient Boosting model achieved an accuracy of 84%, showing strong predictive capability. The 

precision and recall values indicate that the model performs well in identifying both classes of menstrual cycle patterns. 

The F1-score demonstrates balanced classification performance. Thus, Gradient Boosting is also an effective model for 

predicting irregular menstrual cycles. 

III) K-Nearest Neighbors: K-Nearest Neighbors is a supervised machine learning algorithm used for classification and 

prediction tasks. It works by identifying the K closest data points (neighbors) to a new observation based on a distance 

metric such as Euclidean distance. The class of the new data point is determined by the majority class among its nearest 

neighbors. KNN is simple, non-parametric, and effective for identifying patterns and similarities within the dataset. 

Table VIII 

 precision recall f1-score 

 Accuracy                            - - 0.83 

macro avg 0.82 0.65 0.69 

weighted avg 0.83 0.83 0.81 
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Interpretation: The K-Nearest Neighbors model achieved an accuracy of 79%, indicating moderate predictive 

performance. The model is able to classify most cases correctly but performs slightly lower compared to other models. 

Precision and recall values suggest that some misclassifications are present. Overall, KNN provides acceptable but not 

the best prediction accuracy. 

 

VII. CONCLUSION 

The present study investigated menstrual cycle patterns and the factors associated with irregular menstrual cycles using 

a combination of statistical analysis and machine learning techniques. By integrating both primary survey data and 

secondary dataset information, the research aimed to provide a comprehensive understanding of menstrual health 

indicators and their potential influence on daily functioning. The use of mixed data sources allowed the study to analyze 

both real-life experiences reported by respondents and structured data obtained from publicly available datasets. 

The statistical analysis conducted in this research helped identify important relationships between menstrual cycle 

variables. Tests such as correlation analysis, logistic regression, and the Chi-Square Test of Independence were applied 

to examine associations between variables such as mood swings, cycle length, period length, and irregular or missed 

periods. The results indicated that some variables show statistically significant relationships with menstrual irregularity. 

In particular, mood-related factors and cycle length were found to be associated with irregular menstrual cycles. These 

findings suggest that both physiological and emotional factors may influence menstrual cycle patterns. 

In addition to statistical methods, predictive analysis was performed using machine learning algorithms to improve the 

accuracy of classification and pattern identification. Three widely used machine learning models—Random Forest, 

Gradient Boosting, and K-Nearest Neighbors—were implemented to analyze the dataset and predict irregular menstrual 

cycles. These models were evaluated using performance metrics such as accuracy, precision, recall, and F1-score. The 

results showed that ensemble learning approaches, particularly Random Forest and Gradient Boosting, demonstrated 

strong predictive performance compared to other models. These algorithms are capable of capturing complex patterns 

within the dataset and reducing prediction errors, which makes them suitable for health-related predictive analysis. 

The results of this study highlight the usefulness of combining traditional statistical analysis with machine learning 

approaches in health research. Statistical methods help identify significant relationships between variables, while 

machine learning models provide more advanced predictive capabilities. The integration of these techniques enables 

researchers to obtain deeper insights into menstrual health patterns and identify factors that may contribute to irregular 

menstrual cycles. 

Furthermore, the findings emphasize the importance of increasing awareness and understanding of menstrual health 

issues among women. Irregular menstrual cycles may be influenced by a variety of factors including hormonal changes, 

lifestyle patterns, emotional stress, and overall health conditions. Identifying these factors through data-driven analysis 

can help in early detection of menstrual irregularities and support better health management strategies. 

This research also demonstrates the potential of data-driven approaches for improving health-related studies. The use of 

open datasets and machine learning algorithms allows researchers to analyze larger datasets and identify patterns that 

may not be easily detected using traditional methods alone. Such approaches can contribute to the development of 

predictive tools that assist healthcare professionals, researchers, and individuals in monitoring menstrual health more 

effectively. 

Despite the useful findings of this study, there are certain limitations that should be considered. The dataset used for 

machine learning analysis was obtained from publicly available sources, which may not represent all population groups. 

Additionally, the study focused on a limited number of variables related to menstrual health. Future research could include 

larger datasets, additional health indicators, and more advanced machine learning models to further improve prediction 

accuracy and expand the scope of analysis. 

In conclusion, this study demonstrates that the combination of statistical techniques and machine learning algorithms can 

provide valuable insights into menstrual health patterns and irregular menstrual cycles. The results indicate that variables 

such as mood swings and cycle length play an important role in menstrual irregularities, and predictive models such as 
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Random Forest and Gradient Boosting can effectively classify menstrual cycle patterns. Overall, the research highlights 

the potential of data-driven approaches in improving menstrual health awareness, supporting early identification of 

irregularities, and contributing to better health management and research in women's health. 
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