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Abstract— Supervised learning has been researched for many years and there are many different viewpoints on if supervised learning can effectively monitor mental health. Supervised learning is machine learning that creates an output based on the inputs given. This paper will show a few researchers and how they used supervised learning to observe mental health, and the conclusions they came to. Some believe that supervised learning was very helpful with mental health patients, while others think this process is completely falsified and does not show accurate information to help mental health patients. This research is important because not only can it track trends found with mental health patients, but it can potentially help those patients as well by showing doctors ways they can improve their studies. 
I. Introduction 

In this essay we will see will discuss current research and applications in practice that use supervised machine learning for mental health. Many results came from this various research, and many have also seen results. In some cases, there were detection and diagnosis, treatment, prediction of psychological disorders, and many other results. Mental health pertains to a person’s condition regarding their psychological and emotional well-being. Mental health is a very important topic to discuss because it affects everyone not just a certain group. People lives different lives, and it can drastically impact a person’s mental health. Supervised learning has enhanced the accuracy of a doctor’s mental diagnosis. 
II. Background
A. Predicting Mental Health
In a study done by Swati, Shivin, Varshika, Shubhi, and Simrat, they used machine learning approach to enhance the prediction of psychological disorders. The most common were Attention Deficit Hyperactivity Disorder (ADHD), Generalized Anxiety Disorder (GAD), and Internet Gaming Disorder (IGD) [5]. They chose to study these specific disorders due to the connections that have been found to interpersonal problems, impulsivity, psychoticism, addictions, and many other potential life issues. Thirteen features as inputs were used to supervise the classification methods. Micah, Tim, and Bernard believe that diagnostic labels in psychiatry likely contain noise not seen in other medical disciplines [3]. Using supervised machine learning to predict mental health has been quite effect and some have seen it has been quite effective for detecting mental health as well.
B. Detecting Mental Health
As previous mentioned supervised machine learning has been successfully used to predict mental health but how can it be used to detect mental health. Prediction and detection might sound similar however prediction is more based on probability while detection mines insights or information in a data set while it is being processed. A study was done by a group that was published in the journal of medical internet research computation linguistics and automated identification of recovery problems to help struggling participants. [4]. 
III. Data
A. Methods
All participants received numerous online surveys to help the researchers collect data. Twenty questions were given to three hundred individuals. There were two age groups one was aged eighteen to twenty-one, while the others were aged between 22 and 26. The features were considered by the twenty questions that participants were asked and the data points were obtained by the participants responses. Each question has 5 different answer choices: almost never, sometimes, often, very often and almost always [2].
B. Units

· Performance was evaluated using Receiver Operating Characteristics curves and their area under the curve (AUC). Logistic Regression classifier resulted in a man of 6.0 AUC.
· Random Classifications with AUC of 0.5 or higher indicated that these classifiers can be employed for practical purposes [4].
Identify applicable funding agency here. If none, delete this text box.
· About 50% participants in the age group between 24-27 who use online gaming suffered from GAD which implies they had decreased interpersonal skills [4.]
· 95.45% of the participants were male and 4.54% were female.
· The IGDS-Sf9 internal consistency was measured by the Cronbach’s alpha which is 0.87.
C. Equations

There are many different machine learning algorithms that can be used to detect and predict mental health. Within Cluster Sum of Squares (1) was used to predict cluster validity. Yi is the centroid corresponding to observation Xi and the n is the number of features used to describe the observation [2].  
Another equation used to predict and detect mental health is MOS. To validate the class labels the concept used was quality of experience and successfully using MOS to calculate the arithmetic mean over single ratings performed by individuals for a given stimulus (2). The R represents the individual ratings for a given stimulus and N is the number of subjects. 
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D. Potential Systematic Errors
· The variance properties of LOOCV, can lead to unstable and biased estimates due to the high degree of correlation between samples [1].
· Conducting multiple transformations using the LOOCV within the cross-validation scheme is may optimistically bias the model evaluations by using the same test set [3].
· Data leakage is an overlooked systematic overestimation. 
· Lack of consistency in accuracy of techniques and datasets used [3].
· Machine learning models are at a risk of overfitting in case of less amount of data, thus increasing the number of participants increases the data and can better improve the performance of the models [5].
IV. Comparative Study
As stated previously using machine learning to help study mental health has been used for generations. There are countless resources available to observe the research that has been done by others on this topic. We have discussed two studies that all use supervised machine learning and their process. Now we will take a deeper look into their results and show graphs and charts they used to prove their hypothesis.
A. Study 1
A study was done by M. Srividya, S. Mohanavalli, and N. Bhalaji, they were researching to see the accuracy of machine learning algorithms to create a behavioral model for mental health. Their experiments demonstrated that SVM, KNN, Random Forest all have the most equivical performance, showing 90% accuracy (Fig. 1). They were quite satisfied with their findings and encourage the use of machine learning in mental facilities. Even though they were happy with the results they still offered more work that could be done to increase the accuracy such as: ensemble classifiers, the use of electrocardiogram, and physiological parameters [2].
B. Study 2
In this study they used machine learning to predict psychological disorders in Asian countries. They found that there was a correlation between the player statistics, demographic information, and their psychological disorders using the Pearson correlation coefficient [5]. IGD had the largest positive relation with the number of hours spent playing violent games. ADHD also had a positive dependency on the number of hours spent gaming (Fig. 2). They found that the proficiency of the players did not have an impact on the mental health disorders, but the time spent playing the game.
C. Figures and Tables
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Fig 1. Overall Comparison of Accuracy and F-Score across          Classifiers

[image: image4.png]Feature 16D 16D ADHD ADHD GAD [
coefficient p-Value coefficient p-Value coefficient p-Value
Age 018999 027431 ~0.09624 058231 ~015043 038835
Self-esteem -0.10728 053958 ~0.06974 069053 -010132 056247
HeadShots 027087 011551 0.45662 000582 025982 013172
Kills 034077 004515 039817 001783 0.30601 007380
LongestTimeSur- 015571 037173 034541 004211 016738 033651
vived
Rounds Played 030362 007620 0.49618 000243 011738 050185
Rounds Most Kills 030948 007043 028266 009991 027594 010858
Top10's 037222 002767 021624 021215 026175 012877
Wins 048817 000293 0116552 050492 024547 015521
AverageTimeSur- ~0.00212 099034 010940 053157 0.19868 025253
vived
Top10's% ~0.01044 095252 ~0.04794 078447 015568 037182
Win Ratio 007603 066420 ~0.07329 078447 014545 0.40443





Fig 2. Pearson Correltion between input features and various  disorders

Conclusion
Mental health is an important part of everyday life and should not be taken lightly. There are many cases where individuals have been inaccurately diagnosed with a mental disorder which is unfortunate because they are not getting the right help that they need. To better enhance the accuracy of mental health disorders supervised machine learning is used to not only diagnose mental illness but can also potentially predict them as well. Whether it was detecting ADHD and IGD in notorious gamers, or other methods to detect mental disorders, supervised machine learning shows promise. As more and more data is collected and algorithms evolve I do believe that supervised machine learning will continue to grow its accuracy and will better help treat those who suffer from mental health disorders.
References
[1] Adrian B. R. Shatte, Delyse M. Hutchinson, and Samantha J. Teague, “Machine learning in mental health: a scoping review of methods and applications,” Psychological Medicine 49, pp. 1426-1448, December 2018. 

[2] M. Srividya, S. Mohanavalli, N. Bhalaji, “Behavioral Modeling for Mental Health using Machine Learning Algorithms,” Journal of Medical Systems vol. 42. April 2018, pp.88-100.

[3] Micah Cearns, Tim Hahn, and Bernhard T. Baune, “Reccomendations and future directions for supervised machine learning in psychiatry,” Translational Psychiatry. 2019, pp.271-326.

[4] Rachel Kornfield, Prathusha K Sarma, Dhavan V Shah, Fiona McTavish, Gina Landucci, Klaren Pe-Romashko, David H Gustafson, “Detecting Recovery Problems Just in Time: Application of Automated Linguistic Analysis and Supervised Machine Learning to an Online Substance Abuse Form,” Journal of Medical Internet Research. 2018.

[5] Swati Aggarwal, Shivin Saluja, Varshika Gambhir, Shubhi Gupta, Simrat Pal Singh Satia, “Predicting likelihood of psychological disorders in PlayerUnknown’s Battlegrounds players from Asian countries using supervised machine learning,” Netaji Subhas University of Technology. October 2019.

XXX-X-XXXX-XXXX-X/XX/$XX.00 ©20XX IEEE


