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ABSTRACT
Mental illnesses such as depression and anxiety are becoming common at an alarming rate in
today’s world. The current research explored the use of predictive models and data science
methods in early diagnosis of mental illnesses using a sample size of 90 people. Psychological
test questions along with behavioral factors such as stress, sleep disorders, mood swings, and
anxiety symptoms were used to gather data. Various types of machine learning models like
Logistic Regression, Decision Trees, Random Forest, and Support Vector Machine (SVM) were
used for making predictions. According to results, high levels of stress, anxiety symptoms, and
sleep problems were prevalent amongst the subjects. Amongst all the prediction models tested,

Random Forest produced the most accurate results with a prediction accuracy of 93%.
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1. INTRODUCTION

Mental health constitutes a vital aspect of well-being for all humans and helps contribute
greatly to their psychological and social stability. Mental health issues like depression and
anxiety have recently become a significant global health concern that has affected many people
irrespective of their age and socioeconomic status. Lifestyle changes, increased
academic/occupational pressure, isolation, financial pressure, and excessive digital interaction
have been among the factors that have been contributing immensely to the increase in
psychological issues among many people. Depression, for example, usually manifests itself
through feelings of sadness, low energy/motivation levels, exhaustion, and a general disinterest

in most activities, while anxiety disorders manifest themselves through fear, nervousness,
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stress, and emotional instability. Mental health disorders continue to be a difficult problem to

address due to the lack of adequate awareness, social stigma, and mental healthcare access.

The development of new methods and technology in Al, machine learning, and data science
has paved ways to make predictions and diagnoses of diseases using new techniques. Predictive
models employ the use of statistics and various machine learning techniques to analyze big
data sets in order to uncover any behavioral or psychological patterns that can help diagnose
various mental disorders. Such predictors include symptoms of stress, lack of sleep, change in
moods, social withdrawal, and behavioral problems that can help predict any signs of

depression and anxiety.

Different machine learning techniques such as Logistic Regression, Decision Tree, Random
Forest, and Support Vector Machine have performed impressively in predicting mental
disorders. This study seeks to investigate the potential of employing predictive modeling and
data science approaches to detect early signs of depression and anxiety among the participants.
This study also aims to evaluate the efficiency of various machine learning techniques used in
predicting mental disorders, and their importance in the field of preventive mental healthcare

systems.

1.1 Background of the Study

The prevalence of mental disorders has emerged as one of the major causes of impairment and
psychological problems across the globe. Depression and anxiety are some of the commonly
reported mental health disorders that affect millions of people and influence their emotions,
interactions, and employment. The conventional techniques for assessing mental well-being
heavily rely on questionnaires, interviews, and psychological evaluation, and this approach
cannot always recognize early warning signs of psychological issues. Early diagnosis could

help to address the problem at its nascent stage.

Data science and artificial intelligence have revolutionized the field of healthcare in recent
years, providing new ways of making predictions and intelligent decisions. Predictive
modeling has recently attracted great interest in mental healthcare because of its ability to

analyze various behavioral, emotional, and lifestyle-related aspects of a patient's state to detect
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potential risks. Various machine learning algorithms can handle high volumes of data to
discover patterns related to depression and anxiety. The use of predictive modeling and
machine learning techniques opens up possibilities for creating prevention-oriented and

personalized mental healthcare services.

Due to the growing digitalization and the popularity of mobile devices, a vast amount of
valuable behavioral data can be obtained to predict an individual's mental condition. There is
currently increasing interest in using predictive modeling to improve various aspects of mental
healthcare. To assess the efficacy of these solutions in this sphere, the following research was
designed to examine how predictive modeling techniques can be applied in mental healthcare
systems.

1.2 Objectives of the Study

1. To analyze the role of predictive modeling in mental health assessment.

2. To identify behavioral and psychological indicators associated with depression and

anxiety.

3. To evaluate the effectiveness of machine learning algorithms in predicting mental

health disorders.
4. To compare the prediction accuracy of different data science models.
5. To examine the applicability of predictive analytics in early mental health intervention.
1.3 Hypotheses of the Study

H1: Predictive modeling techniques significantly improve early detection of depression and

anxiety.

H2: Machine learning algorithms can accurately classify individuals at risk of mental health

disorders.

H3: Behavioral and emotional indicators significantly influence predictive outcomes in mental

health prediction.
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2. REVIEW OF LITERATURE

Nemesure et al. (2021) The research concentrated on predictive modeling of depression and
anxiety based on electronic health records through artificial intelligence machine learning
algorithms. In this case, the study aimed at the analysis of health data, behavioral indicators,
and other clinical information to determine the pattern related to mental disorders. Advanced
machine learning models were used to predict depression and anxiety symptoms in patients.
Results showed that artificial intelligence models enabled identification of mental disorder
patterns and prediction accuracy. This study shows that predictive analytics can play a vital

role in early diagnosis of psychological illnesses among patients.

Norouzi and Machado (2024) investigated the use of machine learning methods in the
prediction of depression, anxiety, and stress disorders. In order to assess the effectiveness of
these predictions, predictive analysis was employed by the authors to examine emotional and
behavioral data related to mental disorders. The research emphasized the increasing role of data
science solutions in the field of mental healthcare services. Moreover, it showed that the use of
machine learning solutions enhanced the process of detecting psychological distress
considerably. Predictive analysis could also help to develop prevention measures and
personalized psychological treatments.

Karimian (2025) Explored the use of machine learning in diagnosing and forecasting mental
disorders. In the review, different types of artificial intelligence and forecasting models used
in mental health care research have been evaluated. According to the review, it was found that
the use of machine learning has been very helpful for analyzing behavioral, emotional, and
psychological information in diagnosing mental disorders. It was also seen that predictive
modeling is useful for recognizing hidden patterns of data regarding depression, anxiety, and
other mental health disorders. In addition to these, it can be said that using an artificial

intelligence system would help in efficient decision making.

Al Amin et al. (2024) explored advanced machine learning approaches in forecasting and
tracking cases of anxiety and depression. The main aim of the study was to examine how
effective various predictive models were in analyzing behavioral and emotional factors linked

to mental health conditions. As per the findings, the use of machine learning algorithms was
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very effective in grouping patients based on their risk level of anxiety and depression with a
high degree of predictability. What is more, the study revealed that factors such as level of
stress, emotional instability, sleep disturbance, and social isolation had a significant influence

on the accuracy of the results.

3. RESEARCH METHODOLOGY

The current study made use of the quantitative analytical research approach in order to examine
the efficacy of predictive modeling and data science applications in detecting early symptoms
of clinical depression and anxiety. The approach used ensured that behavioral and
psychological data were collected, analyzed, and interpreted systematically. The study sought
to evaluate the accuracy of different machine learning models in detecting the risks of

depression and anxiety among the participants.
3.1 Research Design

Quantitative Analytical Research Design Approach was employed in this study. This approach
was selected due to its suitability for making behavioral and emotional measures of mental
disorder quantifiable and subject to statistical analysis. With this analytical approach, the
researcher could explore the relationships that exist between the behavioral measures and the
resultant mental outcomes, and determine the efficacy of prediction using Machine Learning
Models. Predictive Analytics approaches were employed to classify individuals on the basis of

depression and anxiety risk levels.
3.2 Sample Size

A total of 90 subjects was used in the research. The selection process utilized purposive
sampling method depending on the readiness and availability of respondents. The selected
respondents cut across various age and socio-economic backgrounds to ensure that the study

was able to obtain different reactions from the participants concerning mental disorders.
3.3 Data Collection

The primary data was gathered by the use of structured questionnaires and assessment tests that

had been specially developed to measure behavioural and emotional characteristics indicative
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of depression and anxiety. Among the areas covered by the questionnaires were the levels of
stress, quality of sleep, mood variations, social interactions, emotional stability, physical

activity, and screen time.

4. RESULT AND DISCUSSION

Table 1 shows the socio-demographic profile of the individuals who participated in the study.
This table includes data regarding gender and age-group composition among the 90 subjects

involved in the research.

Table 1: Demographic Profile of Participants

Variable | Category Frequency | Percentage

Gender Male 41 45.6%

Female 49 54.4%

Age Group | 18-25 Years | 38 42.2%

26-35 Years | 33 36.7%

36-45 Years | 19 21.1%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%

Male Female 18-25 Years 26-35 Years 36-45 Years
Gender Age Group
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Figure 1: Graphical Representation of the Percentage of Demographic Profile of Participants

As can be seen from the results, out of the 90 respondents, there were 41 respondents who were

males, accounting for 45.6%, while there were 49 respondents who were females, making up

54.4%. Regarding the age distribution of the respondents, most were within the age bracket of

18-25 years, with 38 respondents (42.2%). Secondly, there were 33 respondents who were

within the age range of 26-35 years, making up 36.7%. There were 19 respondents within the

age range of 36-45 years, representing 21.1% of the total.

Table 2: Frequency and Percent Distribution of Major Psychological and Behavioural

Indicators Related to Depression and Anxiety.

Table 2: Psychological and Behavioural Indicators

Indicator Frequency | Percentage
Sleep Disturbance | 63 70.0%
High Stress Level | 71 78.9%
Mood Swings 57 63.3%
Social Withdrawal | 48 53.3%
Anxiety Symptoms | 65 72.2%
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Figure 2: Graphical Representation of the Percentage of Psychological and Behavioural
Indicators

The results show that high-stress levels were the most prevalent symptom, found in 71 students
(78.9%). Anxiety was found in 65 students (72.2%) whereas insomnia was noted in 63 students
(70.0%). Mood swings were found in 57 students (63.3%) while social isolation was found in
48 students (53.3%). From the results, it can be seen that high-stress levels, anxiety symptoms,
and insomnia were quite prevalent in the students and could be significant risk factors for poor
mental health.

Table 3 shows the prediction accuracy of various algorithms used for identifying early

symptoms of depression and anxiety.

Table 3: Accuracy of Predictive Models

Predictive Algorithm Prediction Accuracy

Logistic Regression 81%
Decision Tree 85%
Random Forest 93%

Support Vector Machine | 89%
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Figure 3: Graphical Representation of the percentage of Accuracy of Predictive Models

Random Forest algorithm gave the highest accuracy prediction of 93%, indicating its

superiority in predicting the mental well-being of subjects. SVM gave an accuracy score of

89%, while Decision Tree had an accuracy rate of 85%. On the other hand, Logistic Regression

gave the least accuracy of 81%. It is clear from the above results that the Random Forest is the

most efficient prediction model among the machine learning models discussed here.

Table 4 presents the frequency and percentage distributions for participants based on

depression and anxiety risks.

Table 4: Depression and Anxiety Risk Levels Among Participants

Risk Level Frequency | Percentage
Low Risk 22 24.4%
Moderate Risk | 38 42.2%
High Risk 30 33.4%
Total 90 100%
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Figure 4: Graphical Representation of the Percentage of Depression and Anxiety Risk Levels
Among Participants

Based on the research findings, it is clear that there are 38 participants (42.2%) in the moderate
risk group, the highest proportion in terms of participants. There are 30 participants (33.4%) in
the high-risk category, and those in the low-risk category are 22 participants (24.4%). From
the above findings, it is evident that many participants are facing moderate to high levels of

risk.
5. CONCLUSION

This study investigated the efficiency of predictive modeling and data science methods in the
early identification of clinical depression and anxiety among the participants. It was established
that behavioral and psychological factors like stress level, sleep problems, anxiety levels, mood
variations, and social isolation highly affect the predictions of the mental state of a person, and
a large number of participants belong to moderate- and high-risk categories. As far as the
machine learning algorithms used in the research go, Random Forest model provided the best
prediction accuracy rate, which reached 93%, followed by the Support Vector Machine
algorithm with an accuracy rate of 89%. This study clearly illustrates the efficiency of using
predictive analytics in the early identification of people who may suffer from mental health
conditions.
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