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Stress represents a common emotional reaction to stimulating conditions however, when

?,'},%iﬁ;‘;’ it becomes excessive particularly among students, it may result in serious mental health

syndromes, physical uneasiness, and self-harm. This research aims to classify student

CorrespondingAuthor wellness levels by inspecting a broad range of stress-related proportions, including
Pooja Mishra, psychological, physiological, academic, social, and ecological aspects. This study
investigates student psychological wellness using machine learning techniques. A mental

DOI health survey dataset from Kaggle was analysed to predict wellness levels based on

stress, anxiety, depression, sleep, diet, physical activity, and social factors. A Multinomial
Logistic Regression (MLR) model and a Random Forest (RF) model were applied to the
data. A Wellness Level was calculated to classify students into Low, Average, Moderate,
and High wellness categories. Performance of both models was evaluated using accuracy,
precision, recall, F1-score, and AUC-ROC. Results indicated that the MLR model achieved
slightly higher predictive accuracy than RF. The findings suggest that early mental health
screening can be effectively supported by predictive models. This contributes to
proactive student care through targeted interventions. The models help institutions
allocate resources more efficiently. Overall, machine learning presents a valuable
approach for psychological wellness prediction. The study promotes data-driven
decisions in academic mental health strategies.

Funding: This research received no
specific grant from any funding agency in
the public, commercial, or not-for-profit
sectors.

Copyright: © 2024 The Author(s).
This work is licensed under a

With the license CC-BY, authors retain
the copyright, allowing anyone to
download, reuse, re-print, modify,
distribute, and/or copy their
contribution. The work must be
properly attributed to its author.

Keywords: Psychological Wellness, Machine Learning, Multinomial Logistic
Regression, Multinomial Random Forest, Mental Health Survey, Classification

1. INTRODUCTION

Psychological strength has occurred as a serious concern for students, with growing academic burdens, routine
variations, and socioecological challenges meaningfully affecting their emotional comfort. Stress, anxiety, depression,
and poor sleep or dietary habits are gradually reported among young beginners, affecting not only their academic
performance but also their overall eminence of life. The initial recognition of mental health matters and the enactment
of effective intervention approaches have become essential for helping student wellness.

The atmosphere during school and college is positively very diverse. College students will find different learning
methods compared to their school days. Mental health for college students who are consecutively the lecture process is
imperative in order to complete their academic tasks well. For final year students who are in the progression of studying,
proposition is one of the reasons of psychological health problems [1,2].
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Comparative Study of Multinomial Logistic Regression and Random Forest Algorithms for Predicting Psychological Wellness Among Students
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Recent developments in data science and machine learning have unlocked new possibilities for diagnostic exhibiting
in the field of mental health. machine learning algorithms helps in the context of depression prediction, utilizing the
growing availability of mental health data to evaluate it very well [3]. These tools proposition an organized and
mountable approach to identify patterns in complex datasets, allowing institutions to recognize early cautionary signs
of psychological distress. the classification of student mental health data, where mental health data is used as input for a
model to develop and apply for classifying data to evaluate outcome to find that student comes under which category
[4]. By leveraging survey data on various wellness pointers such as stress levels, anxiety, depression, sleep quality,
physical activity, diet, and social support, machine learning models can classify students into separate wellness
categories.

2. LITERATURE REVIEW

Akash et al. this study is to compare the efficacy of random forest and logistic regression in order to enhance stress
level analysis through the use of supervised learning techniques. While random forest obtained an accuracy of 85.236%,
logistic regression was able to attain 94.448%. The results demonstrate that because logistic regression has a higher
accuracy than random forest, it performs better in identifying fraudulent services. [5].

Dong The ML algorithms in this study included random forest (RF), support vector machine (SVM), neural network
(NN), and gradient boosting machine (GBM) methods. LR and NN had the best performance in terms of AUCs. Compared
with ML models, LR model performed comparably to ML models in predicting depressive symptoms and identifying
potential risk factors while also exhibiting a lower risk of overfitting [6].

Deena et al. study examined that Several machine learning algorithms Support Vector Machines, Logistic Regression,
Naive Bayes, Decision Trees, and Random Forest are examined, with Naive Bayes identified as the most effective model.
[t attains a prediction accuracy of 90% [7].

Saxena et al. showed that the Naive Bayes classifier, without feature selection, achieved the highest TPR (True
Positive Rate) of 0.923, meaning it accurately identified most cases of depression. the Logistic Regression model
demonstrated promising results, particularly when feature selection techniques were employed [8].

Sahlan et al. This study explores the state of student well-being and uses various machine learning algorithms for
the prediction process based on the data of entrepreneurial competency in university students. The results indicate the
choice of major and gender has a significant impact on a student’s well-being. Decision Tress perform better than KNN
and SVM presenting an accuracy [9].

Yang et al. This study explores the results of extensive performance evaluation for the proposed ES-ANN model are
performed by applying well-known G-mean and F1 score performance metrics. The results indicated that the ES-ANN
model outperformed state-of-the-art benchmark methods, namely Random Forest and Decision Tree [10].

Luo et al. study that RFA identified several factors associated with depression risk, with suicidal ideation, anxiety,
and sleep quality exhibiting the strongest associations. Other significant predictors included academic stress, BMI, vital
capacity, psychological resilience, physical fitness test scores, major satisfaction, and social network use. The model
achieved an accuracy of 87.5% [11].

Basysyar et al. studied that the impact of emotions and mental health on students’ The results indicated that the
Logistic Regression model achieved an accuracy of 86.55%, while the Random Forest model achieved a slightly higher
accuracy of 87.62% [12].

3. METHODOLOGY

The primary objective of this study is to compare the performance of Multinomial Logistic Regression (MLR) and
Random Forest (RF) algorithms in predicting the psychological wellness of students based on a mental health survey
dataset. The methodology involves the following steps:

e Data Extraction: Selected only relevant features using feature engineering to optimize memory usage.
e Data Storage: Collected data stored in Excel, converted to CSV for processing in R.

o Tool Used: R programming was used for developing and executing sentiment prediction models.
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e Model Implementation:
e Applied Multinomial Logistic Regression and Random Forest models.
e Split data into training and testing sets.
e Prediction: Predicted psychological wellness levels (High, Moderate, Average, Low) for each instance.
e Evaluation: Compared predicted vs. actual values.
¢ Validation: Assessed model performance using accuracy, precision, recall, and F1-score.
Figure 1
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Figure 1 Design Workflow

3.1. DATASET

The dataset utilized in this study was sourced from Kaggle and contains a total of 7,022 student records related to
mental health indicators. These data points capture various psychological and lifestyle-related parameters including
stress, anxiety, depression, sleep quality, diet, physical activity, and social support. After preprocessing, the dataset was
splitinto two parts: 4,948 records 70% were used for training, and 2,074 records 30% were reserved for testing. For the
purpose of multinomial classification, the target variable Wellness Level was categorized into four distinct classes are
High Wellness (5,819 records), Moderate Wellness (639 records), Average Wellness (75 records), Low Wellness (9
records). here Two machine learning algorithms Multinomial Logistic Regression (MLR) and Random Forest (RF) were
applied to classify the students into one of the wellness categories. These classifications help in predicting the
psychological state of students with respect to multiple influencing factors.

3.2. MODEL DEVELOPMENT

1) Multinomial Logistic Regression (MLR): The MLR model was developed to predict the psychological wellness
categories. The model was trained using the selected features, with the target variable being the psychological
wellness classification.

MLR models the log-odds for each class relative to the reference category. For a categorical target variable Y with K
categories (e.g., high, moderate, average, low), the model would compute the log-odds of being in each category relative
to the reference class.

log(P(Y=K) / P(Y=low)) = B0k + B1 X1 + B2 X2 + --- + Bp Xp for k=1, 2, ..., K-1
Here, P(Y=K) is the probability of the observation belonging to category k (e.g., High, Moderate, Average).
P(Y=Low) is the probability of the observation belonging to the reference category (Low).

The coefficients Bik represent the relationship between the independent variables (X1, X2, ..., Xp) and the log-odds
of being in category k relative to the reference [13,14].

2) Random Forest (RF): The Random Forest is ensemble classifier using many decision tree models. Random
forest combines the idea of bootstrapping data from a learning dataset to form training data set and selecting
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parameters randomly to construct decision trees [15]. In Random Forest classification, the algorithm
aggregates predictions from multiple decision trees using a majority vote.

Let's say we have a Random Forest classifier consisting of K decision trees. Each decision tree Tk predicts the class
label for a given in put sample x as y k, where k=1,2,...k=1,2,... K.

The Random Forest prediction y'k for the input sample x is determined by the majority vote among the predictions
of all decision trees:

y=mode (Y1,2,.........7K)

Were,
e Viisthe predicted class label by the ith decision tree.
¢ Mode represents the function that returns the most common label model among the predictions.

Majority voting scheme helps to ensure robustness and improve the generalization performance of the
Random Forest classifier.

3.3. MODEL EVALUATION

Both models were evaluated using a set of performance metrics, including accuracy, precision, recall, F1 score, and
the Area Under the Receiver Operating Characteristic (AUC-ROC) curve. These metrics were computed on the test set to
compare the models’ ability to classify psychological wellness levels accurately.

3.4. IMPLEMENTATION TOOLS

All models were implemented using R Language using its required libraries and packages for machine learning
algorithms like dplyr, pROC, ROCR, randomForest etc. for data manipulation, and caret for data visualization. The models
were trained and evaluated on a machine with sufficient computational resources to handle the dataset size.

4. RESULTS AND DISCUSSION

After training both models, the results will be compared, and insights into which algorithm provides better
prediction accuracy for psychological wellness will be discussed. The effectiveness of each algorithm will be analysed in
terms of interpretability, robustness, and scalability. Both models were evaluated using standard classification metrics:
Accuracy, Precision, Recall, F1-score and Area Under the Curve (AUC) in Table 1 shows the results using evaluation
metrics.

Table 1
Results of Evaluated Matrices
Model Accuracy Precision Recall F1-Score AUC
Logistic Regression 97.7% 96.6% 80.0% 81.5% 86.7%
Random Forest 96.4% 87.5% 53.8% 60.1% 84.7%

Multinomial Logistic Regression outperforms Random Forest across all evaluation metrics. It also demonstrated
excellent precision (96.60%), recall (80.00%), and F1-score (81.50%), suggesting a strong balance between identifying
true positives and minimizing false classifications. The AUC score (86.70%) confirms Logistic Regression's better
discriminatory power in distinguishing between different psychological wellness levels.

ShodhKosh: Journal of Visual and Performing Arts 2005


https://www.granthaalayahpublication.org/Arts-Journal/index.php/ShodhKosh

Pooja Mishra, and Sunita Kushwaha
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Figure 3 Logistic Regression Model Levels of wellness (Average, High, Low, Moderate)
Table 2
Logistic Regression Model Levels of Wellness AUC Percentage
No. Classes AUC Percentage
1 Average Wellness 99.79
2 High Wellness 100.0
3 Low Wellness 95.82
4 Moderate Wellness 100.0

MLR reached perfect AUCs (100%) for High and Moderate Wellness, but performed lower on Low Wellness,

indicating slight variability in prediction accuracy.
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Figure 4 Random Forest Model Levels of wellness (Average, High, Low, Moderate)
Table 3
Random Forest Model Levels of Wellness AUC Percentage
No. Class AUC Percentage
1 Average Wellness 99.13
2 High Wellness 99.72
3 Low Wellness 99.45
4 Moderate Wellness 98.8

Whereas Random Forest model achieved higher AUCs for Low Wellness (99.45% vs. 95.82%) and showed more
balanced performance across all classes.

After comparing both models conclude that Multinomial Logistic Regression is a more reliable and accurate model
for predicting psychological wellness among students in the context of the given dataset. This makes it a suitable choice
for practical deployment in educational or mental health settings aiming to classify and monitor students’ mental well-
being.

5. CONCLUSION

This study conducted a comparative analysis of two supervised machine learning algorithms Multinomial Logistic
Regression (MLR) and Random Forest (RF) to predict psychological wellness levels among students based on mental
health survey data. The primary objective was to classify students into one of four Wellness categories: High, Moderate,
Average, and Low psychological wellness. The models were evaluated using key performance metrics: Accuracy,
Precision, Recall, F1-Score, and AUC. The findings clearly indicate that Multinomial Logistic Regression showed superior
accuracy 97.7% constantly outperforms as compared to Random Forest across all evaluated metrics. These results
suggest that MLR is more suitable for this multi-class psychological wellness classification task, especially in contexts
where initial identification of mental health concerns is dangerous. Multinomial Logistic Regression offers a more
effective and interpretable solution for predicting students’ psychological wellness and can be considered for integration
into student support systems for mental health monitoring and early intervention strategies.
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