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Abstract

Physical illness is very much visible but not psychological illness therefore, it requires more attention
and care. Psychological disorders also known as psychiatric disorders refer to a wide range of
conditions affecting a person’s thought process, leading to significant changes in the behavior of an
individual. The most prevalent psychological disorders include depression, anxiety disorders, and post-
traumatic stress disorder (PTSD). Symptoms of psychological disorders vary greatly but include
common symptoms like changes in mood and cognition. These disorders undermine an individual ability
to function effectively in daily life, impacting their well-being. An individual's behavior and way of
thinking are impacted by psychological disorders such as PTSD, anxiety, and depression, which affect
their general well-being. They need the right medication, counseling, and assistance. Algorithms for
machine learning are essential for both diagnosing and treating these conditions. Through the analysis
of vast datasets, the study looks into two widely used supervised learning models, random forest, and
decision trees, which can accurately detect and comprehend the origin and course of various conditions.
By using these models in healthcare, professionals will be better able to identify these conditions and
understand their underlying causes.
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INTRODUCTION

Psychological or mental disorders are problems that affect a person’s thoughts, feelings, and actions,
resulting in discomfort and difficulties with day-to-
day functioning. These diseases can vary in severity,
ranging from more serious ailments, such as
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schizophrenia and bipolar disorders, to mood
disorders, such as anxiety and sadness. These
conditions can arise due to a combination of factors
such as environmental stresses, life events, brain
chemistry, and heredity. Therapy, medication, and
lifestyle modifications are often used to control
symptoms and enhance quality of life. Effective
treatment of psychological problems and the
advancement of general well-being depend heavily
on early identification, professional intervention,
and support from mental health providers [1].

Machine Learning in the field of Artificial
Intelligence has shown potential for predicting
psychiatric diseases using various data sources [2].
Machine learning algorithms can detect trends and
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forecast the probability of acquiring a psychiatric condition by analyzing massive datasets of clinical
data including patient demographics, medical history, and symptoms [3]. These algorithms are trained
to identify minor patterns and relationships that may not be noticeable to human doctors using historical
data from patients with established diseases. Beyond clinical data, machine learning models may also
make use of a wide range of data sources, including genetic markers, neuroimaging data, and social
media activity. Combining these data sources can yield more thorough knowledge of a person’s chance
of developing psychiatric disorders.

One of the popular methods for using machine learning in prediction is supervised learning, in which
the system is trained using labeled data, where each data point is connected to a particular diagnostic or
result. By linking the input properties to the matching output labels, the system can anticipate new,
unknown data. Supervised learning models include linear regression, decision trees, and k-nearest
neighbors. The second alternative strategy is unsupervised learning, which includes linear discriminant
analysis, in which the computer finds clusters and patterns in the data without the need for
predetermined labels [4]. The third category is ensemble learning, which combines multiple individual
models to improve overall prediction performance [5]. The ensemble learning model helps to achieve
better accuracy, robustness, and generalization by integrating the prediction data of others. Bagging,
stacking, random forest, boosting, etc. are the models that fall under the category of ensemble learning,
as shown in Figure 1.
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Figure 1. Machine learning approaches detecting mental health problems.

LITERATURE REVIEW

Numerous scholars have utilized random forest and decision tree models to predict a range of
psychiatric conditions, such as anxiety, depression, bipolar disorder, schizophrenia, and post-traumatic
stress disorder (PTSD) [6]. For instance, Leightley et al. (2019) [7] proposed a random forest model
to showcase the likelihood that military soldiers who have experienced battle stress would acquire
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PTSD. In addition, Ramos-Lima et al. [8] presented the application of machine learning techniques to
predict PTSD survivors in a civil war in Uganda. They used a sample of 441 trauma-exposed subjects
as the training dataset and 211 trauma-exposed subjects as the testing dataset [9]. Machine learning
techniques, such as random forest with conditional inference, least absolute shrinkage, selection
(LASSO), and logistic regression, are being applied to predict PTSD survivors. Based on the results
obtained, using the random forest with conditional inference showed the highest accuracy of 77.25%
compared with LASSO with an accuracy percentage of 74.88%, and logistic regression with an
accuracy percentage of 75.36% [10]. Carozza et al. [11] collected speech samples from warzone-
exposed veterans. Then, speech attributes that could help in predicting PTSD, such as slower
monotonous speech and less change in tonality, were extracted from the clinical interviews. Random
forest was used in the prediction, and the model achieved an accuracy of 89.1% with an AUC of 0.954.
According to the study, the model identified people at risk for PTSD with high accuracy,
demonstrating the usefulness of random forest for early identification [12]. Similarly, Lee et al. (2021)
[13] used the decision tree model to forecast the intensity of depression symptoms in teenagers based
on clinical, genetic, and demographic variables. The researchers showed that the decision tree model
could successfully divide people into risk categories, offering insightful information for individualized
treatment planning. Yuan H, Fan XS, et al. (2019) [9] developed a risk prediction model using a
random forest approach from the Nationwide Inpatient Sample (NIS), which included 8 million
hospital stays and 126 clinical and non-clinical data. The model was evaluated using SVM, random
forest, Bagging, and Boosting algorithms after imbalanced data produced undesirable results. Gurjar
et al. [14] collected data from 630 elderly individuals from a medical college and hospital in Kolkata,
West Bengal, including 520 in special care. They applied various classification methods, including
logistic, multiple layer perceptron, naive Bayes, random forest, random tree, J48, sequential random
optimization, random subspace, and K-star. They found that random forest had the best accuracy rates
of 91% and 89%. Hussein et al. (2012) [15] presented an efficient recommendation system for chronic
diseases using data mining and decision tree approaches. The model, tested with 20 samples, found
that RF outperformed other algorithms, indicating the effectiveness of data mining in improving the
prediction accuracy.

Based on dataset segregation factors, academics have demonstrated great accuracy in making
predictions using SVM, neural networks, and logistic regression models [16]. An SVM model was
presented by Shi X, Jiang D, et al. (2019) [17] to forecast the probability of schizophrenia based on
medical history in the family. Liu et al. [18] developed a logistic regression model to predict the chance
of relapses in patients receiving maintenance therapy for bipolar disease. By recognizing signs
associated with recurrence, these models can aid medical professionals in monitoring and treating
patients' symptoms, thereby proving their predictive power. Therefore, popular researchers in this field
concluded that by leveraging the random forest model and the decision tree model along with other
proposed supervised and unsupervised machine learning models, researchers can enhance the accuracy
and generalizability of predictive models, making the prediction rate higher in the psychology field
[19]. The use of these models has reformed the healthcare industry, and further research is needed to
refine these proposed models by addressing their limitations and integrating them into clinical practice.

METHODOLOGY

Researchers employ various techniques to forecast psychiatric diseases [20]. These include
preprocessing the data to ensure its quality and relevance; selecting features using methods such as
recursive feature elimination; training the model via cross-validation; hyperparameter tuning through
grid search or random search; evaluation of the model using metrics such as accuracy, precision, recall,
F1 score, and ROC-AUC; and interpreting the results using methods such as feature importance plots
or decision tree visualization. These techniques aid in the development of reliable and precise prediction
models for diagnosing psychiatric diseases [21]. Researchers can learn more about the characteristics
that are most crucial for predicting psychiatric diseases by merging these approaches [22—-25]. With the
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implementation of these approaches, the accuracy rate and precision percentage of prediction for these
models were determined for different disorders.

To obtain a more comprehensive understanding of the current state of psychological disorders, we
asked respondents of different age groups about their experiences with these conditions, the effects on
their sleep patterns, whether they had previously been diagnosed with these conditions, and how
stressful they felt overall on a scale of one to ten [25-28]. Approximately 130 persons submitted answer
records to the poll, which included a maximum of 30 questions. The results section contains a predicted
overview of all the data that were produced.

RESULTS
On analyzing various research papers, the accuracy and precision percentages of the random forest

model and the decision trees model for psychiatric diseases depression, stress, and anxiety are depicted
in Table 1 [22, 24, 26].

Table 1. Accuracy and precision percentages of the random forest model.

S.N. | Psychiatric Disorder Model Accuracy Rate | Precision Percentage

1. Depression Random forest 92.7 92.7
Decision trees 79.5 79.6

2. Stress Random forest 88.8 88.8
Decision trees 79.4 75.1

3. Anxiety Random forest 84.8 84.3
Decision trees 73.5 73.3

Here, the random forest algorithm helped to analyze depression at 92.6%, anxiety at 88.7%, and stress
at 84%.

Survey Results
Based on the questionnaire survey conducted, the ensuing deductions are concluded, as shown in
Figure 2.

Male Female Ratio

3 Percentage Of Cultural And Societal
Factors

ElPast Experience

O Sleeping Disorders

H Past diagnosis of Disorders

Suffered Trauma And Abuse

Figure 2. Mental health survey analysis.

The study's male-to-female participation ratio was approximately 54.8:45.2, with 57% of participants
in the 19-20 age range. Interestingly, the findings revealed that almost 63% of people in this age group
rated their stress levels as rating 7-8 out of 10. In addition, 67.1% of respondents reported having ever
had abrupt mood swings, 72.6% reported having sleep issues, such as insomnia, and 59.2% reported

© STM Journals 2024. All Rights Reserved 35



International Journal of Algorithms Design and Analysis Review
Volume 2, Issue 2
ISSN: 2584-1866

finding it difficult to maintain positive relationships with others that affect emotional and physical well-
being [29]. Approximately 56.6% of the individuals experience trauma and/or abuse throughout their
lifetime. Furthermore, 46.6% of respondents believed that cultural and societal influences had a
significant impact on their mental health [30]. The fact that 35% of individuals have been diagnosed with
these diseases is disheartening. The difficulties people face daily that hurt their physical and mental
health were represented in this questionnaire survey, which was completed in the present study [31-33].

CONCLUSION

In summary, the prediction of psychiatric diseases can be greatly enhanced by the application of
machine learning techniques, such as decision trees and random forests. These algorithms assist
healthcare providers in making quicker and more accurate diagnoses by sifting through massive datasets
and searching for patterns in the data. Compared to conventional diagnostic techniques, random forests,
and decision trees provide several benefits. They are well suited for analyzing a wide variety of elements
that lead to psychiatric problems because they can manage complicated and high-dimensional data.
Moreover, by offering insights into the fundamental connections between many factors, these
algorithms can aid doctors in comprehending the underlying causes of these illnesses. In addition,
compared to conventional techniques that depend on subjective assessment, machine learning
algorithms provide a more consistent and objective approach to diagnosis. These algorithms can offer
a more complete picture of a person's risk of developing a psychiatric condition by combining a variety
of data sources such as behavioral, environmental, and genetic components. Further research and
development in this field may result in the development of more advanced and customized prediction
models, which may enhance mental health outcomes and facilitate individualized treatment plans. The
potential for improving diagnostic precision, treatment efficacy, and patient care in psychology and
psychiatry through the use of machine learning algorithms in mental health practices is substantial.
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