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ABSTRACT

Applying data science to public mental health concerns and devising remedies based on research findings can be
challenging and call for sophisticated methods. In contrast to traditional data analysis initiatives. It's critical to possess
an extensive project management procedure to guarantee that Project associates are capable and knowledgeable
enough to Implement the data science process. As a result, this essay offers a fresh paradigm that mental health
practitioners might apply to address issues people encounter when applying data science. Even so, a sizable portion of
Many studies on the mental health of the public have been published, not many have talked about data science's
application to public mental health.

Data science has recently transformed how the healthcare business manages, analyses, and uses data. Because of the
scientific methodology employed in data science initiatives, they differ from traditional data analysis. Motivating
medical practitioners to use "Data Science" to mental health issues is one of the goals of launching this new
framework. It's usually advantageous to have a strong data analysis framework and precise instructions for a thorough
examination. Estimating the time and resources required early on in the process can also be helpful in gaining a clear
understanding of the problem that needs to be solved.

INTRODUCTION

Any diagnosable mental illness that is typified by aberrant thinking, feeling, or behaviour is referred to as mental
illness [1]. Even though mental illness is widespread and has a significant negative social and economic impact on
society globally, diagnosis is still based on clinical judgment and expert opinion because there are currently no
conventional biological diagnostic tests available [2]. For humans to be healthy generally, mental wellness is essential.
The ability to deal with day-to-day challenges and the quality of life are both impacted by mental health. Physical and
mental illnesses are closely related and can have disastrous effects on one another. Nowadays, there are numerous
scientifically supported strategies for treating mental illness and promoting mental health. Both socially and health-
wise, mental wellness has several advantages. The World Health Organisation (WHO) works to promote mental health
among people everywhere. In addition, WHO works to safeguard human rights and supports mental health and well-
being as well as the treatment of those who suffer from mental illnesses and their prevention. The World Health
Organisation estimates that 800,000 individuals commit suicide annually, and many more make attempts at it [3].
Most of these documented suicide cases have some connection to common mental health issues. Most people with
severe mental problems are frequently unable to access necessary mental healthcare services. Every suicide is a
tragedy that has an impact on people's lives, families, and communities, and it often leaves a lasting legacy for those
left behind. Suicide is the second largest cause of death worldwide for individuals aged 15 to 29 and can happen at
any point in life [3]. Over the past few years, there has been a significant growth in the amount of data being collected
in the mental healthcare industry. Instead of using typical statistical analyses on mental healthcare data, a novel
exploratory research approach is made possible by the abundance of high-quality mental healthcare data sources and
their availability. This approach helps uncover hidden patterns and new insights from the data. Hospitals' use of
electronic medical records, or EMRs, has increased globally. Digital patient health records are created and kept safe
and secure at hospitals using EMR software. Thus, the availability of patient data allows researchers to evaluate and
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uncover intriguing information that may help treat patients with mental health issues. Data-driven research has
produced new scientific information, enhanced patient treatment quality, and decreased administrative costs in public
mental health services throughout the last ten years. Recently, data science techniques have been applied to studies
on mental health. Using scientific techniques like data mining, machine learning, time series analysis, or statistics,
data science is the act of looking for patterns and hidden correlations in massive datasets. Data science frequently uses
mathematical and statistical techniques to identify trends and determine correlations between variables.

Most data science projects in mental health now concentrate on algorithmic technical aspects rather than user
involvement and project results. There is a communication gap between domain specialists and the technical team
conducting the study because doctors who must deal with the results of a data science project are typically not familiar
with the notion of data science [4]. Moreover, if healthcare professionals are not included in the project, they will feel
inferior, preventing them from embracing technology and ultimately leading to project failure. Solving this issue is a
collaborative effort that significantly reduces the difficulty of interacting with healthcare experts in the field during
data science projects. Their regular participation in the study is not just necessary, but valued. Working together with
subject matter specialists in this field is crucial, as it not only improves analysis but also makes it easier to put the
findings into practice, thereby making them an integral part of the project.

Healthcare professionals can complete most of the analytical process using the suggested visual data mining approach.
Visual data mining is the creation of visual representations that can be used in the data preparation, model derivation,
and validation stages of the three stages of the data mining life cycle [5]. In this publication, we presented a novel
visual data mining approach for the research of mental health.
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Fig 1: Visual analytics process for knowledge discovery [12]
PROPOSED FRAMEWORK

This study presents a novel framework for data science projects on public mental health for data analysis, fusion,
storing, managing, processing, analysing, visualising, and modelling. The creation of this new framework was
primarily driven by the need to support medical professionals in addressing public mental health challenges. In the
absence of an appropriate framework for coordination and structure, there will likely be a lot of overlap and
duplication between project stages, which could lead to misunderstandings about the roles of each project participant.

A. Definition of the problem

An issue definition is a summary of the topics that, including Data Science project storage, management not necessary
analysis, visualisation to solve the issue in this phase. The problem can be described using the SW1H approach. Who?
What? Where? When? Why? and how are the acronyms represented by the five W's and the H. It is an effective way
to systematically collect data in a difficult scenario. Keep your focus on the issue at hand and question your
presumptions.

Participant: Problem definition must be defined by the healthcare professionals.
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B. Acquisition of Needs

For each kind of project, gathering business needs is an essential first step. Requirement gathering is a crucial
component of any data science or analytics effort. Many project failures can be attributed to inadequate requirements-
gathering procedures. Obtaining insufficient requirements is the root of many design errors. Early in the project, a
wide range of needs should be developed. This will enable more accurate cost estimates, shorter project durations,
higher patient satisfaction, and increased accuracy of the final solution. It is advisable to wait until the project owners
and participants completely understand the requirements before discussing technology or solutions. Producing a
comprehensive and lucid requirements document and disseminating it to project stakeholders is crucial.

Participant: This will be a joint excise of project owners such as healthcare professional and data analysists/scientists.
C. Data Acquisition

Applications and projects involving data on mental health must get sophisticated, resource-rich data sets. Data science
initiatives' most time- and money-consuming parts are data gathering and database upkeep. Data about mental health
may be found in a variety of file types. Consequently, getting the correct data for the project could be challenging.
Finding hidden patterns, trends, and linkages at national and local levels is easier with integrated analysis of various
data sources from regional and national repositories. As such, obtaining a wide variety of linked datasets is usually
beneficial.

1. Risk factors

ii. Services

iii. Protective factors

iv. Quality & outcomes

v. Prevalence & incidence

Participant: As this is a technical task, data analyst will perform this task. But we highly recommend getting help
from healthcare professional who typically own the data sources.
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Fig 2: PROPOSED FRAMEWORK

D. Analysis and Visualisation of Data Attributes

By placing the data in a visual context, data visualisation helps project participants understand the information. If
users can use the proper data visualisation techniques, correlations, patterns, trends, and relationships that might not
be seen in the data can be found and identified more quickly. A data field that describes the qualities or features of a
data object or dataset is known as a data attribute. Early in the project lifecycle, data attribute visualisation can prove
advantageous for the overall project because it makes it easy to identify some qualities with high correlations among
themselves and can identify some correlations, if any, between the attributes. In this phase, we evaluate and visualise
the data attributes obtained from the earlier data-gathering stage. We construct the data in a way that allows project
participants to benefit from the analysis without delving further into the data. At this point, we can employ a
straightforward tool-simple pairwise scatter plots-to enhance our analysis, making the process more accessible and
reassuring for everyone involved.

Participant: Project owners who work in the healthcare industry, data analysts, and scientists will collaborate on this.
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E. Data Fusion, Filtering and pre-processing

To deduce pertinent circumstances and events connected to the observed environment, a data fusion (data integration)
procedure seeks to maximise the valuable information content obtained by heterogeneous sources [13]. Integrating
data from disparate sources enhances the potential to spot hidden trends, patterns, and connections. Data pre-
processing transforms data into a format that facilitates more accessible and faster processing. One of the steps to
examine, filter, and state data before going on to the modelling process is data filtering. Data processing and filtering
steps could consume a significant amount of project time. For instance, to choose the optimal filter and pre-treatment
strategy, one must have a solid understanding of the data content because an untreated NULL value can ruin future
modelling efforts.

Participant: As this is highly technical task, data analyst will perform this task.
F. Data Cleansing

Data from the real world are sometimes noisy, inconsistent, and incomplete [18]. Data cleansing aims to enhance the
quality of the data that the data analyst will use. If the data is accurate, consistent, complete, and comprehensive, the
prediction model will have a high level of accuracy. Missing data can be handled using statistical techniques. Data
cleansing is an expensive and time-consuming, laborious procedure, particularly when a lot of data is employed.
Domain expertise is essential for tasks involving data purification.

Participant: Since it's a technical task, a data analyst will complete it. However, we strongly advise obtaining
assistance from a medical professional. Understanding the mental healthcare domain is essential at this step, which
might involve both data analysts and healthcare professionals.

G. Feature Selection

Feature selection is the process of choosing a subset of pertinent attributes to be utilised in model building in the
discipline of data science. In addition to reducing the execution time and total dimensionality of the data with an
improvement in execution performance, it offers the mechanism for identifying the useful patterns in the data [14].
The main goals of feature selection strategies are to decrease overfitting in the model, boost generalisation, and
enhance model prediction performances and runtimes [15].

Participant: As this is highly technical task, data analyst will perform this task.
H. Data Partitioning

Building data mining and machine learning models requires dividing the data into training and testing sets. A model
is trained or developed using the training set. Once a predictive model has been developed using the training set, a
new dataset—also called the test or validation dataset—must be used to verify the predictive model's performance.
Inadequate data partitioning can lead to subpar inference outcomes. Thus, data scientists and analysts should consider
data partitioning techniques before creating the models.

Participant: As this is highly technical task, data analyst will perform this task.
1 Predictive modelling

The method of using data, arithmetic, and statistics to create data models for outcome prediction is known as predictive
modelling [16]. By building, testing, and validating a model, predictive modelling determines the likelihood of a
certain event. This is an iterative process that often entails training the model, testing it on the same set of data, and
then determining which model best fits the business requirement [17]. Developing predictive models is helpful for
any industry because it gives users access to hidden information about most of the difficult problems they encounter
and enables them to make predictions that are comparatively accurate. Organisations must be able to anticipate future
developments and opportunities that could challenge established beliefs in order to stay ahead of the competition in
any given industry.

Participant: As this is highly technical task, data analyst will perform this task.
J. Visual Data Exploration

Automated analysis methods and interactive visualizations are combined in visual analytics to enable efficient
comprehension, deductive reasoning, and decision-making from considerable and complicated information [18].
Visual data exploration is entirely human-guided, which sets it apart from data mining significantly. The academic
and industry groups have expressed interest in the visually explored data and model findings, which are seen as a
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fascinating application. You can choose from a range of visual analytics techniques for your solution, from
straightforward bar plots to intricate visualization plots.

Visual data exploration is a process that demands domain expertise. This expertise is crucial for bringing a wealth of
information to the stage, enabling a deeper understanding and analysis of the results.

Participant: This will be a joint excise of project owners such as healthcare professional and data analysists/scientists.
K. Predictive Model Performance Evaluation

Knowing how well a predictive model fits the data is essential to determining the model's genuine worth. Performance
evaluation, therefore, has a significant influence on predictive modelling technologies. Choosing the appropriate
metrics allows for calculating and comparing predictive model performance. Consequently, selecting the proper
measures for a particular prediction model is crucial to obtaining an accurate result. Additionally, as different kinds
of data sets will be used for the same predictive model, it is essential to assess suitable prediction models. The
Confusion Matrix and ROC Curve can be utilised for a given prediction model for a critical performance evaluation.

Participant: As this is highly technical task, data analyst will perform this task.
L. Knowledge Extraction

The intricate knowledge extraction process makes it possible to identify novel, potentially helpful information and
hitherto unidentified structures from massive amounts of data [19]. The difficult task of extracting legitimate, unique,
useful, and eventually intelligible patterns from huge data sets is known as knowledge discovery. An interdisciplinary
field called knowledge extraction and discovery focuses on techniques for drawing meaningful conclusions from data.

Participant: This will be a joint excise of project owners such as healthcare professional and data analysists/scientists.
EXPERIMENTAL EVALUATION
A. Problem definition

Objective of this study is understanding the behavioural factors associated with mental health among various
geographical areas.

B. Requirement Gathering

In national and local level, understanding of factors associated with public health issues like mental health is
paramount important. This project aims to use the decision Tree technique to improve the degree of understanding of
the mental health among various geographical areas by identifying behavioural factors associated with mental health.

C. Data Acquisition

This research study has used last 6 years of America’s Health Rankings Annual Report [20], which is the longest-
running annual assessment of the nation’s health on a state-by-state basis in US to extract data for this study. The
research dataset has been constructed by the authors using five key health measures reported in the America’s Health
Rankings Annual Report.

D. Analysis and Visualisation of Data Attributes
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E. Data Fusion, Filtering and pre-processing

The dataset consists of 306 data points each described by 6 attributes. Even there are 6 attributes in the dataset,
attribute called “State” will not been used to do the analysis due to the nature of the attribute. Other five numerical
attributes will be considered to do the study, but discretization has been applied to those five attributes due to the
continues values. This study has used k-means clustering method to do the discretization and in this study k=3 has
been used.

F. Data Cleansing

In this study US territories like Puerto Rico, Virgin Islands have been excluded from the research due to the incomplete
data throughout the study period.

G. Feature Selection

Feature section is not necessary as only 4 independents variables and one dependent variable exist in the study.
CONCLUSION

Compared to traditional data analysis projects, comprehending public mental health concerns and finding solutions
can be challenging and require advanced methodologies. Data science is a rapidly developing healthcare subject with
enormous promise for improving our ability to predict and comprehend illness classification, particularly mental
health. A data science project management procedure is necessary to guarantee that project participants are capable
and knowledgeable enough to begin and carry out the project effectively. This paper's primary goal is to provide a
new framework that data scientists in the mental health field can use to solve problems.

This framework is very regimented and strongly emphasizes preplanning. With this waterfall-style architecture, every
project must be planned from start to finish, with each phase starting only after the completion of the preceding one.
Motivating medical personnel to use "data science" to address mental health issues is one of the goals of launching
this new framework. To demonstrate to readers the utility of the proposed framework, it has been adopted and
validated in the experimental assessment part using an actual case study.
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