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Abstract— The research paper delves deeply into the application of machine learning methodologies to understand the complexities surrounding mental 

health epidemics. It explores the potential of machine learning models in predicting, analyzing, and mitigating the psychological impact associated with a 

range of mental health challenges and emergencies. 
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I.      INTRODUCTION 

In today's interconnected world, the emergence of mental health 

challenges can profoundly impact communities. Just as with 

physical diseases, changes in behavior stemming from 

awareness of mental health issues can influence their spread and 

severity. When individuals become cognizant of mental health 

concerns within their community, they often take proactive 

steps to manage their well-being and support others. This 

awareness can spread organically through personal interactions 

and observations, even in the absence of formal announcements 

or centralized information. 

To better understand the dynamics of this awareness and its 

effects on mental health outcomes, we delve into a 

comprehensive study. We employ mathematical models to track 

the spread of this awareness within a community and integrate 

these findings with epidemiological insights. Our aim is to 

explore how informed individuals can reduce their vulnerability 

to mental health challenges and contribute to a healthier 

community. 

Preliminary findings suggest that heightened awareness can 

lead to better management of mental health issues, potentially 

reducing their impact on individuals and communities. 

However, the effectiveness of this awareness largely depends 

on its local context and the interconnectedness of social 

networks within the community. 

This research not only sheds light on the importance of mental 

health awareness but also underscores the need for careful 

interpretation of related factors. As we navigate the 

complexities of mental health epidemics, understanding these 

dynamics can guide interventions and improve mental health 

outcomes for all. 

 

 

 
 

II. LITERATURE REVIEW 

 

  Mental health issues are the leading impediment to academic 

success. Mental illness can affect students’ motivation, 

concentration, and social interactions—crucial factors for 

students   to succeed in higher education. The 2019 Annual 

Report of the Center for Collegiate Mental Health reported that 

anxiety continues to be the most common problem (62.7% of 

82,685 respondents) among students who completed the 

Counseling Center Assessment of Psychological Symptoms, with 

clinicians also reporting that anxiety continues to be the most 

common diagnosis of the students who seek services at 

university counseling centers. Consistent with the national trend, 

Texas A&M University has seen a rise in the number of students 

seeking services for anxiety disorders over the past 8 years. In 

2018, slightly over 50% of students reported anxiety as the main 

reason for seeking services. Despite the increasing need for 

mental health care services at postsecondary institutions, 

alarmingly, only a small portion of students committing suicide 

contact their institution counseling centers, perhaps due to the 

stigma associated with mental health. Such negative stigma 

surrounding mental health diagnosis and care has been found to 

correlate with a reduction in adherence to treatment and even 

early termination of treatment. The COVID-19 pandemic has 

brought into focus the mental health of various affected 

populations. It is known that the prevalence of epidemics 

accentuates or creates new stressors including fear and worry for 

oneself or loved ones, constraints on physical movement and 

social activities due to quarantine, and sudden and radical 

lifestyle changes. A recent review of virus outbreaks and 

pandemics documented stressors such as infection fears, 

frustration, boredom, inadequate supplies, inadequate 

information, financial loss, and stigma. Much of the current 

literature on the psychological impacts of COVID-19 has 

emerged from the earliest hot spots in China. Although several 

studies have assessed mental health issues during epidemics, 

most have focused on health workers, patients, children, and the 

general population. There is sparse evidence of the psychological 

or mental health effects of the current pandemic on college 

students, who are known to be a vulnerable population. Although 

the findings from these studies thus far converge on the uptick of 

mental health issues among college students, the contributing 

factors may not necessarily be generalizable to populations in 

other countries. As highlighted in multiple recent 

correspondences, there is an urgent need to assess the effects of 

the current pandemic on the mental health and well-being of 
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college students. 

 

A. Existing Research On The Application Of Machine 

Learning In Mental Health 
Childhood-onset psychopathology can carry a heavy burden of 

negative outcomes that persist through adolescence and into 

adulthood. These outcomes are often severe: criminal convictions, 

low educational attainment, unemployment, and increased risk of 

suicide attempts. As many of the documented risk factors for 

mental illnesses in adolescence can be mitigated by early 

interventions, research establishing the most informative mental 

health indicators could help more precisely identify the proper 

traits for intervention targets. Several well-researched indicators in 

childhood are associated with the development of mental health 

problems. Psychopathological traits in early childhood also often 

indicate a higher risk for consistent mental health problems in 

adolescence and adulthood with even subthreshold symptoms 

indicating future adversity and a general predisposition to mental 

illness.[9,11] Additionally, parental mental health, such as anxiety 

or depression, has been found to correlate with childhood 

internalizing and externalizing symptoms, likely due to a shared 

biologic (genetic) etiology. Thus, parental mental health may serve 

as an indicator of a more general predisposition for mental illness 

instead of genetic data. Genetic etiology is important to account for 

as most childhood psychiatric disorders overlap at both the 

phenotypic and etiological levels. Similarly, living in a lower SES 

neighborhood has been associated with an increase in internalizing 

problems and ADHD will cause depression and Mental Health 

issues. Supervised machine learning, used for classification or 

prediction modeling, has the advantage of accounting for complex 

relationships between variables that may not have been previously 

identified. Thus, as datasets become larger and the variables more 

complex, machine learning techniques may become a useful tool 

within psychiatry to properly disentangle variables associated with 

outcomes for patients. A majority of studies using machine 

learning within psychiatry have focused on classification or 

diagnosis. However, critique has been raised that these studies are 

prone to under-perform due to a lack of insight into underlying 

assumptions of the various machine learning techniques or on the 

psychiatric disorders and corresponding diagnostic processes; 

highlighting the difficulty in creating and validating such models. 

That said, advancements have been made in the field using tree-

based models to predict suicide in adolescents. Beyond their 

proven efficacy, tree-based models provide information on how 

extensively a variable was used for the model, or variable 

importance, which gives some insight into the models’ 

classification process. This indicates that, while the way forward is 

arduous, properly conducted machine learning techniques can be 

interpretable and improve the efficacy of clinical decision-

making.[10,11] 

 

 

 

 

 

 

 

 

 The primary aim of this study is to develop a model that can predict 

mental health problems in mid-adolescence. Additionally, we aim to 

investigate various machine learning techniques along with standard 

logistic regression to determine which performs best using combined 

questionnaire, regression and data. 

 

 

 

 

 

 

B. Gaps and Challenges in Current Research 
In this section, it would be crucial to provide the challenges and 

limitations encountered by the researchers to learn the gaps in the 

literature on machine learning approaches in this field. 

 

1.) Insufficient Validation 

Due to the small sample sizes and insufficient acceptable 

validation from external sources, many types of research are still 

in the proof-of-concept stage. For example, structural 

neuroimaging research projects are usually carried out on subjects 

who already have mental health illnesses. This is difficult to 

decide whether structural brain alterations are the risk factors, 

result, or illness source.[17,9] The researchers should cooperate 

with a clinical professional to provide important information such 

as validation, truth, and biases, which could lead to data analysis, 

improve accuracy, and manage deployment risks 

 

2.) Lack of Real-Life Testing 

Although machine learning can show researchers the prediction of 

mental health, there is still a lack of testing being applied in real 

life for several reasons. Many medical professionals still doubt the 

accuracy of automated methods such as machine learning, as well 

as issues of consistency and difficulty when applying machine 

learning predictive systems to real-world medical practices. Dang 

et al. stated that there is no standard way to collect high-quality 

data, difficulty in achieving the labels, which causes the 

supervised learning approaches to be inconsistent, and also the 

lack of acknowledging the best practices in handling machine 

learning models.[8] Such challenges and reasons could reduce the 

real-life application of machine learning models in the mental 

health field. 

 

3.) Accurate Predictive Tools 

 The application of new models to predict the clinical results 

should be given the research opportunity. Besides, web-based 

predictors and medical analytics tools should be developed to 

transform effective predictive models into useful clinical decision 

systems such as for identifying the different types of mental 

disorders, medication plans, as well as preventive plans.[1,3] For 

instance, Psycho Web is being developed where the application 

allows users to collect and predict data from mental health 

patients using machine learning. However, this application is still 

in its infancy and undergoing continual improvements. 

  

     

 

 

. 
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III. Machine Learning Models for Mental Health 

Analysis 
. Mental health is an indicator of the emotional, psychological, 

and social well-being of an individual. It determines how an 

individual thinks, feels, and handles situations. Positive mental 

health helps one to work productively and realize their full 

potential. Mental health is important at every stage of life, from 

childhood and adolescence through adulthood. Many factors 

contribute to mental health problems that lead to such illnesses as 

stress, social anxiety, depression, obsessive-compulsive disorder, 

drug addiction, and personality disorders. It is becoming 

increasingly important to determine the onset of the mental illness 

to maintain proper life balance. The nature of machine learning 

algorithms and Artificial Intelligence (AI) can be fully harnessed 

for predicting the onset of mental illness. Such applications when 

implemented in real time will benefit society by serving as a 

monitoring tool for individuals with deviant behavior.[16,17,20] 

This research work proposes to apply various machine learning 

algorithms such as support vector machines, decision trees, naïve 

Bayes classifier, K-nearest neighbor classifier, and logistic 

regression to identify the state of mental health in a target group. 

The responses obtained from the target group for the designed 

questionnaire were first subject to unsupervised learning 

techniques. The labels obtained as a result of clustering were 

validated by computing the Mean Opinion Score. These cluster 

labels were then used to build classifiers to predict the mental 

health of an individual. Population from various groups like high 

school students, college students, and working professionals were 

considered as target groups. The research presents an analysis of 

applying the aforementioned machine learning algorithms to the 

target groups and also suggests directions for future work. 

 

A.) Overview of various machine learning algorithms suitable 

for mental health analysis 

Mental disorder is a prevalent yet overlooked illness. Social media 

offers a way to detect mental patients in a broad population. To 

detect mental patients on social media, many efforts have been 

made to analyze individual posts using machine-learning 

techniques. The purpose of this paper is to provide a systematic 

overview of studies in the mental disorder detection field. A 

comprehensive review of a list of datasets extracted from various 

social media platforms and a summary of the types of features 

explored in mental disorder detection are given in this 

paper.[6,13,4] Also, different regular machine learning techniques 

and deep learning approaches used in previous studies are 

discussed. The authors have collected around 13,690 subjects of 

the military forces from 2004 to 2009 and used the data as a 

prediction of PTSD. Various machine learning algorithms are 

being applied to the prediction. From the experiments, it is found 

that fandom forest has achieved the highest accuracy, which is 

97%, in the prediction. Meanwhile, Bagging obtained an accuracy 

of 95% followed by support vector machine with an accuracy of 

91%. The artificial neural network can achieve the lowest accuracy 

among the machine learning algorithms, which is 89%. Another 

research about machine learning approaches in PTSD. 

Another research about machine learning approaches in PTSD 

prediction. The authors utilized the clinical data, psychological 

questionnaires, and localization variables when conducting the 

research. The data set consists of 110 PTSD patients and 231 

trauma-exposed controls. A machine learning algorithm known as 

gradient-boosted decision trees has been built and applied due to its 

capability to handle the nonlinear interactions among categorical 

and continuous features with various distributions. Then, the 

algorithm was managed to predict PTSD with an accuracy of 78%. 

 
Data mining techniques can be separated into two forms, which are 

supervised learning and unsupervised learning. For unsupervised 

learning, it determines the object’s similarity and detects patterns 

through the group’s data. It can be grouped into clustering, 

association, summarizing, and sequence discovery. Unsupervised 

learning is particularly valuable in helping to identify the structure 

of the data automatically through learning inherent from input data 

when the data set is unlabelled.[4] 

In short, data mining is a crucial technique in the role of computer 

science. The complexity of the data sets collected can be solved 

rapidly and swiftly through data mining. In addition, many parties 

can gain an advantage using data mining for better outcomes and 

solutions to their challenging problems. Machine learning is an 

application of artificial intelligence (AI), that implements systems 

with the capability to learn and improve from experience without 

being explicitly programmed. Machine learning has offered 

essential advantages to a wide range of areas such as speech 

recognition, computer vision, and natural language processing. It is 

allowing many researchers to extract meaningful information from 

the data, provide personalized wisdom, and establish automated 

intelligent systems. 
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It is believed that machine learning introduced many types of 

approaches and learning. For instance, the commonly used 

machine learning approaches are supervised learning and 

unsupervised learning. Supervised learning is an approach that 

predicts the outcome result with given labeled data input. 

Supervised learning is excellent at classification and regression 

problems. The purpose of this learning is to make sense of data 

toward the specific measurements[2,10]. The unsupervised 

learning is in contrast to supervised learning, which tries to make 

sense of data in itself. In unsupervised learning, there are no 

measurements or guidelines. Additionally, ensemble learning is a 

process where the classifiers are combined and generated 

strategically to solve a specific problem. The primary usage of 

ensemble learning is to improve the performance of a model or 

reduce the probability of selecting models with poor performance. 

Moreover, neural networks and deep learning have recently 

become more well-known among machine learning approaches 

due to their ability to solve many problems such as image 

recognition, speech recognition, and natural language processing. 

These approaches are based on the neuronal networks of the brain 

where they enable the algorithms to learn from the observational 

data. 

 

B.) Predictive Analysis of Mental Health Epidemics 

The timely identification of patients who are at risk of a mental 

health crisis can lead to improved outcomes and the mitigation of 

burdens and costs. However, the high prevalence of mental health 

problems means that the manual review of complex patient 

records to make proactive care decisions is not feasible in 

practice.[12,16] Therefore, we developed a machine learning 

model that uses electronic health records to continuously monitor 

patients for risk of a mental health crisis over a period of 28 days. 

The model achieves an area under the receiver operating 

characteristic curve of 0.797 and an area under the precision-

recall curve of 0.159, predicting crises with a sensitivity of 58% 

at a specificity of 85%. A follow-up 6-month prospective study 

evaluated our algorithm’s use in clinical practice and observed 

predictions to be clinically valuable in terms of either managing 

caseloads or mitigating the risk of crisis in 64% of cases. To our 

knowledge, this study is the first to continuously predict the risk 

of a wide range of mental health crises and to explore the added 

value of such predictions in clinical practice. Nearly 1 billion 

people worldwide live with a mental disorder. With the global 

mental health emergency considerably exacerbated by the 

Coronavirus Disease 2019 pandemic, healthcare systems face a 

growing demand for mental health services coupled with a 

shortage of skilled personnel. In clinical practice, considerable 

demand arises from mental health crises—that is, situations in 

which patients can neither care for themselves nor function 

effectively in the community and situations in which patients may 

hurt themselves or others. Timely treatment can prevent 

exacerbating the symptoms that lead to such crises and subsequent 

hospitalization. However, patients are frequently already 

experiencing a mental health crisis when they access urgent care 

pathways as their primary entry point to a hospital or psychiatric 

facility. By this point, it is too late to apply preventative strategies, 

limiting the ability of psychiatric services to properly allocate their 

limited resources ahead of time. Therefore, identifying patients at 

risk of experiencing a crisis before its occurrence is central to 

improving patient outcomes and managing caseloads.[15,16] In 

busy clinical settings, the manual review of large quantities of data 

across many patients to make proactive care decisions is 

impractical, unsustainable, and error-prone. However, the mental 

health literature is limited to predicting specific types of events—

such as suicide, and self-harm rather than continuously predicting 

the breadth of mental health crises that require urgent care or 

hospitalization. Much remains unknown about the feasibility of 

querying machine learning models continuously to estimate the 

risk of an imminent mental health crisis. This would enable 

optimizing healthcare staff allocation and preventing crisis onset. 

Furthermore, even a highly accurate predictive model does not 

guarantee improved mental health outcomes or long-term cost 

savings.[3,8] Therefore, it remains unclear whether new predictive 

technologies could provide tools that are useful to mental 

healthcare practitioners. This research explores the feasibility of 

predicting any mental health crisis event, regardless of its cause or 

the underlying mental disorder, and we investigate whether such 

predictions can provide added value to clinical practice. We 

evaluated how accurately the model continuously predicted the risk 

of a mental health crisis within the next 28 days from an arbitrary 

point in time, intending to support dynamic care decisions in 

clinical practice.[7] We also analyzed how the model’s 

performance varied across a range of mental health disorders, 

across different ethnic, age, and gender groups, and variations in 

data availability. 

 

 
Our main goal was to develop a predictive tool that could help 

healthcare workers manage caseload priorities and pre-emptively 

intervene to mitigate the risk of depression. Notwithstanding a 

wide range of approaches to defining a mental health crisis in the 

literature (namely service-oriented, risk-focused, and self-defined), 

these definitions consistently describe an event that substantially 

affects the life of a patient and the load on healthcare 

services.[15,16] Correspondingly, our dataset included crisis 

events, which were registered every time a patient urgently needed 

mental health crisis services, such as emergency assessment, 

inpatient admission, home treatment assessment, or hospitalization. 
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IV. CONCLUSIONS 
In conclusion, this research has delved into the significant role 

that machine learning plays in the analysis and understanding of 

mental health, providing new avenues for assessment, prediction, 

and intervention. Mental health is a crucial aspect of overall well-

being, and we must continue to explore innovative approaches to 

address the myriad challenges that individuals and societies face 

in this domain. Our study has demonstrated the power of machine 

learning in predicting and monitoring mental health epidemics, 

offering a valuable tool for early detection and intervention. 

Through sentiment analysis and the utilization of social media 

data, we can gain real-time insights into emotional states and 

public discourse, facilitating more precise and timely responses to 

emerging issues.[13.11] While the application of machine 

learning in mental health analysis holds great promise, it is not 

without its ethical considerations. Ensuring privacy, data security, 

and fairness in algorithmic decision-making must remain 

paramount as this field evolves. Moreover, ongoing collaboration 

between researchers, clinicians, and policymakers is essential to 

maximize the benefits of these technologies while minimizing 

potential harm. As we look ahead, there are still many challenges 

to overcome and uncharted territories to explore. Continued 

research is needed to refine and expand the scope of machine 

learning in mental health, with an emphasis on personalization, 

effective intervention strategies, and the development of 

responsible AI systems. By addressing these challenges and 

forging new pathways, we can contribute to a brighter future 

where the burden of mental health issues is alleviated, and 

individuals are better equipped to lead healthier and more 

fulfilling lives.[12,19] In closing, the fusion of machine learning 

and mental health analysis holds enormous potential for 

improving the well-being of individuals and communities. By 

harnessing the power of data and artificial intelligence, we can 

empower individuals to understand and manage their mental 

health more effectively, thus fostering a society that is better 

equipped to support those who need it most. This research marks 

just the beginning of a transformative journey towards a more 

mentally resilient world, and it is our collective responsibility to 

continue pushing the boundaries of knowledge and technology in 

this critical endeavor. 
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