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Mental stress is a pervasive issue affecting working women due to 

various socio-economic, professional, and personal factors. Machine 

learning (ML) has emerged as a powerful tool in stress detection, 

offering predictive insights through physiological, behavioral, and 

textual data. This paper critically analyzes the applications, challenges, 

and implications of ML in detecting mental stress among working 

women. A comparative analysis of various ML techniques is presented, 

followed by a discussion on ethical considerations and future research 

directions.
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I. INTRODUCTION 

Working women often juggle multiple responsibilities, leading to heightened stress levels that 

can impact their well-being and productivity. Traditional stress assessment methods, such as 

self-reported surveys and clinical evaluations, are subjective and time-consuming. The advent 

of ML offers objective, automated, and scalable solutions for stress detection. This paper 

explores ML methodologies applied in this domain, their effectiveness, and the potential 

drawbacks.The rising prevalence of mental stress among working women has become a 

significant concern in contemporary society. Balancing professional responsibilities with 

personal and social obligations often places an enormous psychological burden on women, 

leading to chronic stress, anxiety, and other mental health disorders. Traditional methods of 

stress detection, such as self-reported surveys and clinical assessments, are often subjective 

and time-consuming. With advancements in artificial intelligence, machine learning (ML) has 

emerged as a promising solution for accurately identifying mental stress patterns using 

objective physiological and behavioral indicators. This paper critically examines the role of 

machine learning in mental stress detection among working women, highlighting its 

advantages, challenges, and potential implications. 

Machine learning models leverage diverse data sources, such as heart rate variability, 

electroencephalogram (EEG) signals, speech patterns, facial expressions, and wearable sensor 

data, to detect stress levels. Unlike conventional methods, these ML-based approaches offer 

real-time monitoring and predictive insights, enabling timely interventions. For instance, 

supervised learning techniques like Support Vector Machines (SVM), Random Forests, and 

deep learning models such as Convolutional Neural Networks (CNNs) have demonstrated 

promising results in stress classification. Additionally, natural language processing (NLP) 

techniques help analyze textual and vocal cues from conversations, emails, or social media 

posts to assess emotional well-being. These methodologies provide a more comprehensive 

and data-driven approach to stress detection, reducing biases associated with self-reported 

assessments. 

Despite these advancements, integrating machine learning for stress detection in working 

women presents several challenges. Ethical concerns regarding data privacy, consent, and 

security must be addressed, as stress detection systems often require sensitive personal data. 

Moreover, the effectiveness of ML models is highly dependent on the quality and diversity of 

training datasets. Gender biases in datasets may lead to inaccurate stress predictions, 

necessitating the inclusion of diverse population samples for robust model performance. 

Additionally, the interpretability of complex ML models remains a concern, as black-box 

algorithms may provide accurate results without clear explanations, making it difficult for 

healthcare professionals to trust or validate the findings. 

Furthermore, the real-world deployment of machine learning-based stress detection systems 

faces logistical and psychological barriers. While wearable devices and mobile applications 
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provide convenient tools for continuous stress monitoring, user acceptance and adherence to 

these technologies remain inconsistent. Many working women may hesitate to use such 

systems due to concerns about constant surveillance, workplace discrimination, or 

stigmatization related to mental health issues. Organizations must implement ethical AI 

frameworks and workplace policies that promote psychological safety and confidentiality 

while leveraging ML-based stress detection. 

Despite these challenges, the potential benefits of machine learning in stress detection for 

working women are undeniable. By offering proactive stress management solutions, ML can 

assist individuals in identifying early signs of burnout and seeking timely interventions. 

Employers can use these insights to create supportive work environments, implement mental 

wellness programs, and reduce occupational stressors. As research in this field continues to 

evolve, interdisciplinary collaborations between data scientists, psychologists, and human 

resource professionals will be crucial in refining ML models and ensuring their ethical, 

accurate, and practical application in real-world scenarios.In conclusion, machine learning 

presents a transformative approach to mental stress detection in working women, offering 

real-time, data-driven insights into their psychological well-being. However, ethical, 

technical, and societal challenges must be carefully navigated to ensure its responsible and 

effective implementation. By fostering innovation while prioritizing user privacy and 

inclusivity, machine learning can play a pivotal role in improving mental health outcomes for 

working women in the digital age. 

II. REVIEW OF LITERATURE  

Ahuja, Ravinder et al., (2019). Mental stress is a major issue nowadays, especially among 

youngsters. The age that was considered once most carefree is now under a large amount of 

stress. Stress increase nowadays leads to many problems like depression, suicide, heart 

attack, and stroke. In this paper, we are calculating the mental stress of students one week 

before the exam and during the usage of the internet. Our objective is to analyze stress in the 

college students at different points in his life. The effect that exam pressure or recruitments 

stress has on the student which often goes unnoticed. We will perform an analysis on how 

these factors affect the mind of a student and will also correlate this stress with the time spent 

on the internet. The dataset was taken from Jaypee Institute of Information Technology and it 

consisted of 206 student’s data. Four classification algorithms Linear Regression, Naïve 

Bayes, Random Forest, and SVM is applied and sensitivity, specificity, and accuracy are used 

as a performance parameter. The accuracy and performance of data are further enhanced by 

applying 10-Fold Cross-Validation. The highest accuracy recorded was by Support Vector 

Machine (85.71%). 

Bansal, Megha et al., (2023). Today, life is full of stress due to modern age issues. People 

around us are suffering directly or indirectly from stress. Most of the time healthcare workers 

end up finding the stressed state of a person when the person can’t be helped, because if the 

same identification is been done at early stage, then it could have been a great help. Major 

drawback is that traditional stress identification ways or methods are very time consuming 
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and required an active involvement from any trained healthcare personnel and the patient. 

Nowadays, this problem is getting attention from many researchers. To open up the domain 

further a pilot study has been conducted over previously done research work by the use of 

machine learning for stress identification as well as quantitative insight for the same with the 

help of PRISMA and VOSviewer. In this paper, we also proposed a framework for stress 

detection in humans by the help of emotion analysis by facial attributes analysis using 

machine learning algorithms and a heart pulse monitor which can collect data from thumb 

impression. So, this framework will sense the heart pulse, and in addition with facial 

expression analysis through machine learning we can generate the results for stress levels, 

i.e., high stress, low stress and average stress. 

Kamińska, Dorota. et al., (2023). This paper introduces a study on stress recognition utilizing 

mobile EEG and GSR sensors. The research involved collecting samples from a group of 55 

refugees who participated in Virtual Reality stress-reduction sessions. The timing of the study 

coincided with an influx of refugees, prompting the development of software specifically 

designed to alleviate acute stress among them. The paper focuses on presenting an EEG/GSR 

signals pipeline for classifying stress levels, emphasizing selecting the most informative 

features. The classification process employed popular machine learning methods, yielding 

results of 86.7% for two-stress-level classification and 82.3% and 67.7% for the three- and 

five-level classifications, respectively. Most importantly, the positive impact of the system 

has been proven by subjective assessment in alignment with objective features analysis. Such 

a system has not yet reached the level of autonomy, but it can be a valuable support tool for 

mental health professionals. 

Subhani, Ahmad et al., (2017). Mental stress has become a social issue and could become a 

cause of functional disability during routine work. In addition, chronic stress could implicate 

several psychophysiological disorders. For example, stress increases the likelihood of 

depression, stroke, heart attack and cardiac arrest. The latest neuroscience reveals that the 

human brain is the primary target of mental stress because the perception of the human brain 

determines a situation that is threatening and stressful. In this context, an objective measure 

for identifying the levels of stress while considering the human brain could considerably 

improve the associated harmful effects. Therefore, in this paper, a machine learning (ML) 

framework involving electroencephalogram (EEG) signal analysis of stressed participants is 

proposed. In the experimental setting, stress was induced by adopting a well-known 

experimental paradigm based on the Montreal Imaging Stress Task (MIST). The induction of 

stress was validated by the task performance and subjective feedback. The proposed ML 

framework involved EEG feature extraction, feature selection (receiver operating 

characteristic (ROC) curve, t-test and the Bhattacharya distance), classification (logistic 

regression (LR), support vector machine (SVM) and naïve Bayes (NB) classifiers) and 10-

fold cross-validation (CV). The results showed that the proposed framework produced 94.6% 

accuracy for two-level identification of stress and 83.4% accuracy for multiple level 

identification. In conclusion, the proposed EEG-based ML framework has the potential to 

quantify stress objectively into multiple levels. The proposed method could help in 
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developing a computer-aided diagnostic (CAD) tool for stress detection. 

III. COMPARATIVE ANALYSIS OF ML MODELS 

The following table summarizes the performance of different ML models in stress detection: 

ML 

Model 

Data Type 

Used 

Accuracy 

(%) 

Advantages Limitations 

SVM Physiological 85 High accuracy, 

effective for small 

datasets 

Computationally 

expensive 

Random 

Forest 

Behavioral 80 Robust to noise, 

interpretable 

Requires large data 

samples 

CNN Textual (NLP-

based) 

88 Effective for complex 

patterns 

Requires large 

datasets 

LSTM Multi-modal 90 Captures temporal 

dependencies 

High computational 

cost 

Interpretation of Results 

Support Vector Machines (SVM) achieve an accuracy of 85% when applied to physiological 

data. They are known for their high accuracy and effectiveness, especially when working 

with small datasets. However, they tend to be computationally expensive, which can be a 

limitation in large-scale applications. Random Forest, when used with behavioral data, 

provides an accuracy of 80%. This model is robust to noise and offers interpretability, 

making it a reliable choice. However, it requires large data samples to perform effectively. 

Convolutional Neural Networks (CNNs), which are commonly used for textual data in NLP-

based applications, achieve an accuracy of 88%. They excel in identifying complex patterns 

but demand large datasets for optimal performance. Lastly, Long Short-Term Memory 

(LSTM) networks, which operate on multi-modal data, have the highest accuracy at 90%. 

They are particularly effective in capturing temporal dependencies, making them suitable for 

time-series data. However, their high computational cost can pose challenges in practical 

applications. 

IV. CHALLENGES AND ETHICAL CONSIDERATIONS 

1. Data Privacy and Security 

ML models require sensitive personal data, raising concerns about privacy and potential 

misuse. 

2. Bias in Data and Model Training 
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If training data is not diverse, ML models may produce biased results, leading to inaccurate 

stress detection. 

3. Real-time Implementation 

Deploying ML-based stress detection in real-time scenarios requires addressing 

computational efficiency and model interpretability. 

4. Ethical AI in Healthcare 

Ensuring that ML solutions prioritize well-being over surveillance is crucial in mental health 

applications. 

V. CONCLUSION 

Machine learning offers promising advancements in detecting mental stress among working 

women by utilizing physiological, behavioral, and textual data. However, challenges related 

to privacy, bias, and real-time applicability must be addressed to ensure ethical and effective 

implementation. Future research should focus on enhancing model interpretability, 

integrating multi-modal data sources, and promoting ethical AI frameworks for stress 

detection. 

REFERENCES 

Ahuja, Ravinder & Banga, Alisha. (2019). Mental Stress Detection in University Students 

using Machine Learning Algorithms. Procedia Computer Science. 152. 349-353. 

10.1016/j.procs.2019.05.007. 

Bansal, Megha & Khanna, Ashish & Goel, Neha & Rustagi, Mitanshi. (2023). Machine 

Learning Framework for Stress Identification of Humans. 10.1007/978-981-99-3963-3_25. 

Kamińska, Dorota. (2023). Recognition of Human Mental Stress Using Machine Learning: A 

Case Study on Refugees. Electronics. 12. 3468. 10.3390/electronics12163468. 

Subhani, Ahmad & Mumtaz, Wajid & MOHAMAD SAAD, MOHAMAD NAUFAL & 

Kamel, Nidal & Malik, Aamir. (2017). Machine Learning Framework for the Detection of 

Mental Stress at Multiple Levels. IEEE Access. PP. 1-1. 10.1109/ACCESS.2017.2723622. 

Sharma, Samriti & Sharma, Manik. (2021). A Comprehensive Review and Analysis of 

Supervised-Learning and Soft Computing Techniques for Stress Diagnosis in Humans. 

Computers in Biology and Medicine. 134. 10.1016/j.compbiomed.2021.104450. 

Poonam, & Batra, Neera. (2023). Evaluation of Various Machine Learning Based Existing 

Stress Prediction Support Systems (SPSSs) for COVID-19 Pandemic. 10.1007/978-3-031-

28183-9_29. 



   

 

    The Chitransh Academic & Research                        Volume1 | Issue1 | January 2025 

 

                                                     Page | 825                                                                                                                            

Abdelfattah, Eman & Joshi, Shreehar & Tiwari, Shreekar. (2025). Machine and Deep 

Learning Models for Stress Detection Using Multimodal Physiological Data. IEEE Access. 

PP. 1-1. 10.1109/ACCESS.2024.3525459. 

Sriramprakash, S. & Vadana, Prasanna & Murthy, O.V.. (2017). Stress Detection in Working 

People. Procedia Computer Science. 115. 359-366. 10.1016/j.procs.2017.09.090. 

Naqvi, Syed Faraz & Ali, Syed Saad Azhar & Adil, Syed. (2018). Machine Learning and 

Stress Assessment: A Review. 10.1109/ICEEST.2018.8643313. 

Chung, Jetli & Teo, Jason. (2022). Mental Health Prediction Using Machine Learning: 

Taxonomy, Applications, and Challenges. Applied Computational Intelligence and Soft 

Computing. 2022. 1-19. 10.1155/2022/9970363. 

 


	ARTICLE DETAILS     ABSTRACT
	I. INTRODUCTION
	III. COMPARATIVE ANALYSIS OF ML MODELS

	Interpretation of Results
	Support Vector Machines (SVM) achieve an accuracy of 85% when applied to physiological data. They are known for their high accuracy and effectiveness, especially when working with small datasets. However, they tend to be computationally expensive, whi...
	IV. CHALLENGES AND ETHICAL CONSIDERATIONS
	1. Data Privacy and Security
	2. Bias in Data and Model Training
	3. Real-time Implementation
	4. Ethical AI in Healthcare

	V. CONCLUSION
	REFERENCES

