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028-Prediction Of Anxiety Disorder in Working Class Students
Using Enhanced Machine Learning Algorithms
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Abstract: anxiety disorder is a mental health condition that affects millions of people
‘worldwide and it make more impact among working-class students due to academic and work
stress. Early detection of anxiety is important for easy intervention; the traditional diagnostic
methods often fail due to the complex and subjective nature of the symptoms. This study
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methods often fail due to the i:omple;( and suhjecti;le nature of the symptoms. This study =

N includes a machine learning-based approach to predict anxiety disorder using five classification
algorithms: Random Forest (RF), Light Gradient Boosting Machine (LightGBM), Support
Vector Machine (SVM), Naive Bayes (NB), and Decision Tree (DT). To enhance model
accuracy and efficiency, Particle Swarm Optimization (PSO) was used for feature selection and
2 hyperparameter tuning. Dataset obtained from Kaggle repository was used, it contains over
& 140,000 instances with 110 features spanning demographic, academic, and psychological
V dimensions. Exploratory Data Analysis (EDA) revealed strong associations between anxiety
2 and factors such as work pressure, financial stress, and study satisfaction. PSO identified the
most relevant 14 features, improving model interpretability and performance. Among the
models evaluated, the PSO-optimized Random Forest achieved the highest accuracy (99%),
followed by Decision Tree (97.3%), LightGBM (94.8%), and Naive Bayes (88.1%). The results
%’ confirm that tree-based ensemble methods, particularly when combined with PSO, offer best

solutions for anxiety prediction. This research contributes to the field of medical informatics by
providing an efficient approach to predict anxiety disorder using Al The study's findings can
help in development of real-time diagnostic tools to aid clinicians and support early
interventions in mental health care.

the most prevalent mental disorder affecting more than

300 million people worldwide (WHO, 2017), and the

1. INTRODUCTION severity of the issue has led many health researchers to

Anxiety Disorder (AD) is one of the most common  focus their studies in this area. Differentiating anxiety,

types of Mental Disorders (MD). They constitute the  depression and stress from one another is problematic for

largest group of mental disorders with a high societaland ~ machines; hence, an appropriate learning algorithm is
individual burden. Anxiety is identified as an emotional  required for an accurate diagnosis (Priya et al. 2020).
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1. INTRODUCTION

Anxiety Disorder (AD) is one of the most common
types of Mental Disorders (MD). They constitute the
largest group of mental disorders with a high societal and
individual burden. Anxiety is identitied as an emotional
integrity factor of the individual that is characterized by
high complexity. Anxiety is not the same as fear, but they
are frequently utilized. Anxiety is considered a future-
oriented, long-acting reaction broadly centered on a
diffuse danger, while fear is a suitable, present-oriented,
and short-lived reaction to an identifiable and particular
risk. In accordance with the Diagnostic and Statistical
Manual of Mental Disorders, anxiety disorders include
disorders that share features of excessive fear and related
behavioral disturbances (Pintelas et al., 2018). The
symptoms of GAD (Generalized Anxiety Disorder) are
irritability, nervousness, fatigue, insomnia, gastro
intestinal problems, panic, and a sense of impending
danger, increased heart rate, sweating, rapid breathing
and difficulty concentrating (Priya et al. 2020). In
addition, we are becoming ambitious nowadays and seek
every opportunity to grow professionally. Anxiety,
depression. stress. frustration and dissatisfaction have
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the most prevalent mental disorder affecting more than
300 million people worldwide (WHO, 2017), and the
severity of the issue has led many health researchers to
focus their studies in this area. Differentiating anxiety,
depression and stress from one another is problematic for
machines; hence, an appropriate learning algorithm is
required for an accurate diagnosis (Priya et al. 2020).

In Nigeria, a country that faces its unique set of
challenges such as price hike on goods and services,
economic hardship, and uncertainty about the future
contribute to rising levels of anxiety among people,
millions of its citizens suffer from various mental
disorders. 20% of Nigerians, or around 40 million people,
are affected by mental illness (WHO, 2017), the impact
of these illnesses extends beyond the individual, with
healthcare workers, bankers, and even teachers also
affected with almost 70% of teachers experiencing
psychological distress (Temitope et al, 2024). However,
as we transit into a post-COVID-19 era, technology
presents new opportunities to address these mental health
issues and improve life expectancy. It is widely
recognized that technology has played a crucial role in
addressing various challenges during the COVID-19
pandemic and has the potential to continue making a
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