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ABSTRACT 

The rise of mental health disorders requires new forms of diagnosing and treating these conditions. This 

research centers on the timely identification of mental wellness issues and timely mitigation of the same 

through computationally intensive approaches on big data obtained from electronic Health records, social 

media posts, and wearable technology. Causal models were established that would recognize potentially 

hazardous individuals depending on their behaviors and some body functions, thus prevention programs 

could be carried out. One study in a sample of 5,000 respondents showed that quantitative models of this 

type could lead to a 25% decrease in crisis occurrences. The study also discusses the difficult questions 

like data protection and participants’ consent and offers recommendations on how to implement the 

analytics into the mental health care settings. Therefore, this paper champions for the increased use of 

advocated large-scale solutions for enhancement of mental health across the world. 

 

 

Introduction 

Schizophrenia and other psychoses have become some of the leading global public health concerns. 

According to the WHO, more than 300 million people in the world have depression, and more and more 

people have anxiety, bipolar disorder, schizophrenia, and other mental illnesses (Abbas et al., 2021). These 

disorders not only affect the lives of human beings, but also cause a huge burden to the health, the human 

services, and the economy. Clinically based treatments that are still widely practiced today involve 

essentially clinical points of working with the mentally ill and are usually reactive rather than proactive. 

Often by the time people come seeking help many of the mental health emergencies have already occurred. 

As such, the world witnesses the increasing demand for progressing strategies based on the usage of data 

to diagnose and treat severe mental and emotional disorders in their early stages. 
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Figure 1: What can data science do for mental health research? (Duffy et al., 2020). 

Big data analytics has proved to be very useful in offering a solution to the required changes in the treatment 

and identification of the occurrence of mental health complications, identification of likely occurrences of 

mental health complications, and provision of prevention interventions as well. Data obtained from EHRs, 

social media networking sites, and wearable devices have added new dimensions of approaches on tracking 

mental health data and activity. Consequently, instead of waiting for an acute mental condition to develop 

in a particular patient, researchers and clinicians can use ML algorithms and Advanced Analytics tools to 

generate Early Warning Systems/ risk prediction models for those persons most likely to experience a 

psychological breakdown. The current work aims at examining the application of data analytics in mental 

health and more particularly on the capacity of data analytical tools to identify and prevent mental health 

breakdowns. 

Sources of Information for Mental Health Analysis 
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Hence, it can be appreciating that the usage of data analytics for mental health crisis prediction or crisis 

preservation equally relies on the quality and types of data. The following data sources are critical for 

developing robust predictive models in mental health: 

Electronic Health Records (EHRS) 

EHRs hold a range of data about the patient, their heath, the diagnosis, medications, and outcomes from 

prior treatment plans. Specifically, such data is effective in tracking changes in people’s mental states over 

time (Bäuerle et al., 2020). Through the use of models, old used health records can be used to identify shifts 

in activity, drug compliance or response level which may suggest a pending crisis. Also, EHRs can be 

utilized to know the reaction to the different treatment plan implemented to patients and make necessary 

changes more easily (Chancellor & De Choudhury, 2020).  

Social Media Data 

Many social networks were found to be good sources of data pointing to likely mental health trends in the 

recent past (Chopra, 2021). Mental health can therefore be determined from how users write, express 

themselves, think, and feel which means that it is easy to note behavioral patterns of patients that are sick 

and require medical attention. Sentiment analysis can be done using NLP to try to highlight the mood, 

emotions and general tone as people post on social media (Chung & Teo, 2022) 
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 Although this approach presents a wide array of conflicts of privacy and data ethicisms, the data acquired 

from these social media platforms is able to give insights about the mental state of such individuals which 

may not be channeled through the normal health sector. 

Figure 2: Predicting mental health using social media: A roadmap for future (Safa et al., 2023). 

Wearable Devices 

Smart wearable devices include fitness trackers, smartwatches, and biometric sensors and have gained 

popularity within the last few years when it comes to tracking physical health indicators. They can monitor 

body parameters like pulse, sleep, activity, and stress as a result of underlying hormones (Chung & Teo, 

2022).  Such information may be incorporated into a data analysis model that can identify a person’s 

deviation from a normal behavior pattern that may presage a mental crisis. For instance, reduced physical 
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activity, evening cortisol levels, suspect sleep patterns or irregular heart beats which signify an increase in 

stress level, depressive disorder. 

New predictive models within mental health services 

Predictive models on the occurrence of mental health crisis are created with the help of special artificial 

neural networks, which are designed to analyze massive data sets and make conclusion which are hardly 

possible for a human mind (Ding et al., 2020). These models use the data from patient’s Electronic Health 

Records PMS, social networks accounts, wearable devices to predict readiness to discuss about SARI, 

readiness to harm oneself, or readiness to be hospitalized, readiness to have a severe anxiety attack. 

Supervised Learning 

Supervised learning algorithms are learned from the data on which the solution is already solved (for 

example, the crisis events). These models can discover the risk factors and related patterns of necessitating 

mental health crisis intervention. Those include decision trees, random forests, support vector machines, 

and neural networks. Such models are capable of sorting people into two groups, namely high risk and low 

risk, depending on the information they provide about themselves (Duffy et al., 2020).  

Unsupervised Learning 

When the outcomes are not known, clustering and anomaly detection, which belong to the family of 

unsupervised learning models, are applied. They can then follow these models and discover substructure 

within the data, which could represent at-risk people. For example, if the pattern of behavior or 

physiological changes of the population in question can be grouped by the clustering algorithm, some 

people can be distinguished who might need more careful attention (Fusar‐Poli et al., 2021).  

Details of Natural Language Processing or NLP 

Natural language processing is very valuable in consuming largely unstructured data in the form of tweets, 

patients records, or therapists’ reports. Mental health assessment from textual data is done by methods such 

as the sentiment analysis, topic modeling, and emotion detection. In this case, NLP techniques can help 

warn of mental health declines in people by detecting distress signals in their posts  
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Figure 3: 11 Benefits of having Predictive Analytics in Healthcare (Chopra, 2021). 

Deep Learning 

Machine learning particularly known as deep learning has proven to be highly effective in the processing 

of big and large data, for instance images, sound and video. Long short-term memory (LSTM), a type of 

RNN and CNN are especially useful in identifying patterns in series data such as, heart rate or sleep. Such 

models can help forecast probabilistic levels of distressed mental health by analyzing data collected at 

frequent time intervals (Liu et al., 2020).  

Pilot Study: Impact of Predictive Models 

A preliminary investigation was carried out in a sample of 5,000 members to determine the feasibility of 

using the results of model prediction in preventing a worsening of mental state. Participant tracking was 
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done using HER data, social media accounts, and wearable device tracking data (Nwosu, Babatunde, & 

Ijomah, 2024). Risk models were developed using machine learning techniques, and early intervention 

with high risk individuals was planned and implemented. 

The intervention was as follows: primary care, development of individualised care plans, such as initial 

phone appointments with mental health care clinicians and achieving medication adjustments, and 

accessibility to mental health mobile applications. The researcher concluded that the use of the models in 

the study yielded positive results in flagging potential high-risk clients; a 25% decrease in number of crisis 

situation (Safa, Edalatpanah, & Sorourkhah, 2023). Moreover, adults with early intervention mentioned 

reduced levels of depression and anxiety. 

In this pilot study, the application of data analytics to vascular contributions demonstrates the feasibility of 

early intervention to enhance mental health care delivery. The time is now to look at patients from getting 

to a point of a mental health crisis since this just wastes resources and times and the patient is invariably 

worse off. 

Ethical Considerations 

At the same time, applying data analytics in the domain of mental health has a seemingly great opportunity; 

however, it comes with some ethically questionable questions. Some of the key ethical concerns include: 

 Data Privacy 

Mental health information is confidential, and patient information cannot be disclosed. All data analytics 

platforms are bound to uphold data protection regulations including GDPR within the Europeans and 

HIPAA in the United States. Protecting personal information is required to uphold confidence and 

guarantee people’s rights of privacy. 

 Informed Consent 

Consumer freedom must be upheld as patient’s information must be explained on how it will be used and 

the patient has to give his/her consent before the information is collected and processed (Sheldon et al., 

2021). It is especially significant if data are gathered from social media or from wearable devices because 
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people might not know that their interaction, online or physiological, is being tracked for mental health 

reasons. 

 Bias and Fairness 

The models used for predicting certain outcomes may end up being skewed in that they are based on data 

samples, which do not contain information from the rest of the population. This can result in a wrong 

prediction or when analyzing groups, the minority is left with a raw deal (Wang et al., 2023). The 

researchers and developers need to pay a specific attention to the diverse data sets that are used in the 

models and biased checks that are often conducted on the models. 

 Using Data Analytics as a Technology in Mental Health Care Settings 

For data analytics in mental health care to reach their full potential, the technologies must become 

integrated into patient care processes. Health care professionals, data analysts and technology industries 

need to come together to work on this integration (Yıldırım & Güler, 2022).  Furthermore, mental health 

professionals are required to be trained on how to use predictions from the models for purpose of learning. 

The incorporation use can improve the level of care patients receive, provide insight into their sickness and 

allow for alteration of their respective treatment plans if necessary (Yıldırım & Güler, 2022).  Moreover, 

digital mental health that introduces prediction capability for people’s mental conditions can continue 

offering support to people, thus less demand on formal mental health solutions. 

Conclusion 

The incorporation of data analytics in mental health can bring a new future in predicting, leading, averting 

mental health disorders. Using data assets including Electronic Health Records, Social media accounts, 

Wearables, and others, risk assessment models can determine persons who are likely to be at risk of a 

mental health crisis that requires intervention. Despite the great risks involved especially in obtaining 

permission for data collection, it is very possible to avoid these vices by following the rules that have been 

set down. The results of the pilot study indicates that data driven decision making enhances the ability to 

optimize mental health thus decreasing cases of mental health crisis. For mental health analytics as a 
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discipline to advance complex analysis of mental health conditions, healthcare organizations have to adopt 

these technologies and adopt them into clinical practice to advance effectiveness and accessibility of mental 

health care. 
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