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ABSTRACT

Millions of people globally suffer from depression and it is a debilitating condition. At best it
can be difficult for people to live their lives normally and happily, and at worst it leads to death
by suicide. Primary care doctors are overwhelmingly finding that they are faced with the need
to treat mental health conditions such as depression without any particular training of how to

handle such cases.

There is evidence that an integrated approach where physicians regularly screen patients for
mental health disorders and work together with psychologists and other mental health
professionals to treat patients leads to reduced costs and better patient outcomes. However,
this approach can require a lot of buy-in from many individuals, require extra training, and is

often not logistically feasible.

Using data from the Kaggle.com and UCI repository , machine learning was applied to predict
patients who may have depression based on information that could typically be found in a
medical file. These predictions could be used to put patients in touch with experienced mental
health professionals sooner and easier.

The results show that 71% of those who have depression and 80% of those who don't have
depression can be correctly identified. Though more work needs to be done to create a more
accurate model, this shows proof of concept that this is a realistic prediction task. Better
results could be yielded by adding more patient information to the data or testing more types

of models.
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CHAPTER -1
INTRODUCTION

1.1 Introduction

Mental Health First Aid teaches participants how to notice and support an individual
who may be experiencing a mental health or substance use concern or crisis and
connect them with the appropriate employee resources.

Employers can offer robust benefits packages to support employees who go through
mental health issues. That includes Employee Assistance Programs, Wellness
programs that focus on mental and physical health, Health and Disability Insurance,
or flexible working schedules or time off policies. Organizations that incorporate
mental health awareness help to create a healthy and productive work environment
that reduces the stigma associated with mental iliness, increases the organizations'
mental health literacy, and teaches the skills to safely and responsibly respond to a
co-worker's mental health concern.

We will be using classification algorithms such as Logistic Regression, KNN, Decision
tree, Random Forest, AdaBoost, Gradient Boost, and XG Boost. We will train and test

the data with these algorithms. From this, the best model is selected and saved in PKL

format. We will also be deploying our model locally using Flask.

1.2 OVERVIEW OF MACHINE LEARNING (ML)

In general terms ML refers to enabling the machine to learn by itself from the
experience like human do. As we know that machine understand only binary
language ( 0 and 1), what ml does is it takes the raw input data and split the data into
training and test set ,then trains the data and convert the output to binary form to

machine understandable form . Here, machine understands the concept and learns



something new and takes decision or make prediction. In simple terms human like thinking.
One example for ml is google maps it shows shortest route, when someone experienced
with the route takes the shortest and reaches the destination in less time, this route is
recorded in the google maps, the machine is learning from its experience. It focuses on stud
ying and understanding data patterns and structures inorder to facilitate learning,reasoning,

and decision-making without the involvement ofa person.

The three forms of machine learning are supervised, unsupervised, and reinforcement .

Unsupervised
learning

Supervised Reinforcement
learning learning

Fig 1.2.1 Forms of ml

Supervised learning algorithms model the relationship between features
(independent variables) and a label (target) from given set of observations. Then the
model is used to predict the label of new observations using the features. Depending
on the characteristics of the target variable i.e., it can be either be classification

(discrete variable) or regression (continuous variable) the task is further engaged.



Unsupervised learning finds the structures in unlabeleddata.

Reinforcementlearning works on action-rewardprinciple. An agentlearned to reac

The goal by continuously calculating the rewards that it gained from the actions

1.3 ESTIMATING DATASET INFORMATION

This dataset is from a 2014 survey that measures attitudes towards mental health
and frequency of mental health disorders in the tech workplace. You are also

encouraged to analyze data from the ongoing2016surveyfoundhere.
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Fig 1.3.1 Survey Dataset

1.4 PROBLEM LEARNING

As we are going to classify the type of glass our problem type is Classification.
From fig 1.2 dataset contains both features and label (output) and the type of problem

of classification so the type of learning is going to be Supervised learning. This problem
has to do with classifying the mental health based on its properties.Machine learning
approaches such as Random Forest, ADA BOOST CLASSIFIER or any other

classification strategy might be used to tackle this problem.
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https://www.kaggle.com/osmi/mental-health-in-tech-2016
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Now the major issue is dataset is unbalanced. These kinds of issues are known as
unbalanced multiclass classification problems, and they need for both careful
selection of machine learning models as well as appropriate assessment measure

and predict mental health. The range are not same that's why the data

C
Gender
3] Female
UM
3 Mae
31 Mae
31 Mae
3 Make
35 Femalke
BM
41 Fomak
U Mae
31 Make
28 male
4] femgle
36 Mae
T Mae
2 femake
1 Mae

imbalanced.

b E

Country - state
United Stall
Uited StalX
Canadz WA
Uinhted Kin kA
United StaTX
United St TN
Lnitzd Stz M|
Canadz KA
United St L
Canade WA
United Stalel
Bufgaria WA
United StzCA
United Sta(T
Canadz KA
United Stall
Liited Kinh

sef empatamily_histrzatmentwork inteno smaloremote wisth comibznefits care_opticwelness seek hefpanomymify kave

Nk
&
A
NA
A
A
LU
&
&
b1
A
NA
NA
A
A
XA

A

%
No
o
Y&
No
fes
Y25
%
Yes
N
(5]
N
Yas
Yes
N
Yes
N

Fig 1.4.1 Data Description

Yas
Ne
Ne
Yes
No
Ne
Yes
Ne
s
e
Yes
No
Yes
[}
e
Yas
fes

| J

OHten Bl o
Parzly  MeretharNo
Rarely Lol No
Olten 26300 Mo
Newtr 100500 e
Sometime  15Jun Mo
Sometme
Newer Yo Ve
Sometme 100-50 Mo
News 16100 Mo
Sometime 15l Yes
Newr 10500 Yes
Sometmel6-100 Mo
Newrr 001000 No
Neeset 1lus No
Rarely  6-100 Mo
Sometme16-100 Ve

3lan Ve

1.5 WORKING ENVIRONMENT

ANACONDA NAVIGATOR is desktop GUI used to launch applications and also

manage packages in one place.
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Outlook of Anaconda Navigator:
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Fig 1.5.1 Anaconda Navigator

CODING ENVIRONMENT: Jupyternotebookfrom the anaconda navigatoris launched

along with all the preinstalled packages for python.

. 2
Jjupyter
g
Notebook

6.4.12
Web-based, interactive computing
notebook environment. Edit and run
human-readable docs while describing the
data analysis.

l Launch |

Fig 1.5.2J



1.6 ENVIRONMENT INSTALLATION

A conda environment is a directory that contains a specific collection of conda
packages that you have installed. You cannot install packages into the default
Anaconda environment. You must create your own environment before installing a
new package into that environment. AEN is built on Anaconda, so you can install
additional Python packages using conda or pip—both of which are included with
Anaconda. A virtual environment is a tool that helps to keep dependencies required
by different projects separate by creating isolated python virtual environments for
them. This is one of the most important tools that most of the Python developers use.

You can create a new environme.

Use the terminal or an Anaconda Prompt for the following steps:

1. To create an environment:

conda create --name myenv

Replace myeny with the environment name.

2. When conda asks you to proceed, type

proceed ([y]/n)?

This creates the myenv environment in  /znvs/ . No packages will be installed in this

environment.

3. To create an environment with a specific version of Python:

conda create -n myenv python=3.9

4. To create an environment with a specific package:

conda create -n myenv scipy

Fig 1.6.1 create env in conda



1.7 INTRODUCTION TO PYCHARM

PyCharm is the most popular IDE for Python, and includes great features such as excellent
code completion and inspection with advanced debugger and support for web programming
and various frameworks. PyCharm is created by Czech company, Jet brains which focusses on

creating integrated development environment for various web development languages like

JavaScript and PHP.

Fig 1.7.1 PYCHARM



CHAPTER -2

AIM AND SCOPE OF THE PRESENT INVESTIGATION

21 AIM

To predict the ‘Mental Health of Patients’ in the given Survey of Data set

using features from the given Data set

2.2 SCOPE

The SCOPE of this project is to gather data about people that would typically be in a

patient’s medical record to predict depression.

2.3 LITERATUTE SURVEY

Many clinics or doctors may find it impossible to have such integrated mental

health services as cited in the previously mentioned study.

Having standard services where patients are constantly screened for mental health
disorders and treatment is tightly integrated with teams of physicians and
psychological professionals can be expensive, requires a lot of training, requires
participation from many individual doctors that may feel too overwhelmed, and may

also not be possible in certain areas due to various logistical factors.

Using machine learning and data that may otherwise be in a patient’'s medical file,
the goal is to predict who may have depression in a way that requires very little

human participation from doctors and has lower time and money costs associated

There are  several methods for classification; thus, we must choose the best
algorithms from the literature study and implement them in Python to
categories various eyeglass kinds Vivencio et al [19] proposed utilizing a

feature-weighted closest neighbour method with a KNN classifier.



CHAPTER -3

EXPERIMENTAL OR MATERIALS AND METHODS,
ALGORITHMS USED

3.1 IMPORTED LIBRARIES

Libraries are collections of prewritten code that users may utilise to optimise a
process in computer languages. It has collections of code that may be utilised

repeatedly in many projects.
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Fig 3.1.1 Python LibrariesforMI

For the programmer, it simplifies and makes Python programming more simple and



easy. Since we don't have to write the same code for many apps repeatedly. Python
is one of the most popular programming languages for this task and it has replaced
many languages in the industry, one of the reasons is its vast collection of libraries.

Python libraries that are used in Machine Learning for Glass Identificationproject are:

+ Pandas

* Matplotlib
+ Seaborn
*  Numpy

¢ SciKit— Learn

¢ Collections

nport pandas as pd # recd
numpy as np ¥ to perfor
seaborn as sns # graphitc

t nstplotlib.pyplot ss plt # plot grag
Liections import Counter

from sklearn.mcdel_selection import train_test_split
from sklesrn.ensamble Lsport RandorForestClassifie
fron zklesrn.tree import DecizicnTreeClassifier
from sklearn.preprocessing import StandardScaler

from

from skisarn metrics isport sccurscy scocs, confusion matrix, F1_score, classification report

warnings.filtervarnings{ ' ignere

Fig 3.1.2 Libraries

PANDAS is a popular Python library for data analysis, It is not directly
related to Machine Learning. As we know that the dataset must be
prepared before training. In this case, Pandas comes handy as it was
developed specificallyfor data extraction and preparation. It provides high-
level data structures and wide variety tools for data analysis.It provides
many inbuilt methods for grouping, combining and filteringdata.
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MATPLOTLIB is a very popular Python library for data visualization. Like
Pandas, it is not directly related to Machine Learning. It is a 2D plotting library
used for creating 2D graphs and plots. A module named pyplot makes it easy
for programmers for plotting as it provides features to control line styles, font
properties, formatting axes, etc. It provides various kinds of graphs and plots

for data visualization, viz., histogram, error charts, bar chats, etc,

N
]
I

Fig 3.1.3 Matplotlib

NUMPY is a very popular python library for large multidimensional array and
matrix processing, with the help of a large collection of high-level
mathematical functions. It is very useful for fundamental scientific
computations in Machine Learning. It is particularly useful for linear algebra,

Fourier transfo rm, and random number capabilities.

SCIKIT-LEARN is one of the most popular ML libraries for classical ML
algorithms. It is built on top of two basic Python libraries, viz., NumPy and
SciPy. Scikit-learn supports most of the supervised and unsupervised
learning algorithms. Scikit-learn can also be used for data-mining and data-

analysis, which makes it a great tool who is starting out with ML.
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COLLECTIONS in Python are containers used for storing data and are

commonly known as data structures, such as lists, tuples, arrays, dictionaries,

etc. Python has a built-in collections module providing additional data
structures for collections of data. Counter is a subclass of dict that's specially
designed for counting hashable objects. Counter elements count can be
positive, zero or negative integers. However there is no restriction on its keys
and values. Although values are intended to be numbers but we can store

other objects too.

3.2 DATA PREPARING

Python is employed as a backbone tool in this project to carry out machine
learning ideas. A jupyter notebook is launched with the help of Anaconda
Navigator, which is already installed alongside the navigator. Jupyter
notebook is an open-source web tool that allows for the creation and sharing
of documents, as well as the use of live code and visualisation. After
importing the necessary libraries, the dataset will be read in the note book
using data frame (two-dimensional labelled data structure with potentially
multiple types of columns) and read csv (desired file type).The dataset
Provided cannot always be a fully valuedset, in that case we need to
prepare the data in such a way the machine understands the value that has

been entered.

Timestamp Age Gender Country state self employed family history treatment work interfere oo employees leave  mental health consequence

Fig 3.2.1 Reading Dataset
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Check for null valuesin the updated dataset using the isnull()or info() function.

Output exceeds The Lils it Open the Full cutput data_in @ xS S0i%s
class "pandas.core.frime.Dataframe’
Nungelndes: 1259 entries, & to 1348

Oase colusny (Total 37 columns)

8 Timeszewp
Age

Qunder

Country

The dataset is now ready for removing the outliers due to the unbalanced
dataset.

Outlier - A value that is significantly smaller or greater than the majority of the
other values in a set of data.

In [8]: data.shape

out[8]: (1259, 27)

Fig 3.2.2 Data Shape

After the outlier removal the observationis reduced to 200 from 214.The data
is now ready for creating ml models.
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3.3 MODEL TRAINING

Train/Test is a technique for determining the accuracy of your model. It's
named Train/Test because you divide the data set into two parts: training and
testing. 80% for instruction and 20% for testing. The training set is used to
train the model. The model is tested using the testing set. Create the model
by training it. Testing the model entails determining the model's accuracy.
The training set should be a random selection of 80% of the original data .The
testing set should be the remaining 20%, splitting is done to reduce

congestion and interference.

3.4 ALGORITHM USED

DecisionTreeAlgorithm

A decision tree is a flowchart-like tree structure where an internal node
represents feature (or attribute), the branch represents a decision rule, and
each leaf node represents the outcome. The topmost node in a decision tree
is known as the root node. It learns to partition on the basis of the attribute
value. It partitions the tree in recursively manner call recursive partitioning.
This flowchart-like structure helps you in decision making. It's visualization
like a flowchart diagram which easily mimics the human level thinking.That is
why decisiontrees are easy to understand and interpret.

The basic idea behind any decision tree algorithmis as follows:
+ Select the best attribute using Attribute Selection Measures (ASM) to split the

records.

* Create a decision node for that attribute and divide the dataset into smaller

sections.

14



Starts tree buildingbyrepeatingthisprocessrecursivelyfor each childuntil one of

the condition will match:

All the tuples belong to the same attribute value.

There are no more remaining attributes.

There are no more instances.

Pros

Decision trees are easy to interpret and visualize.

It can easily capture Non-linear patterns.

It requires fewer data pre-processing from the user, for example, there is no

need to normalize columns.
It can be used for feature engineering such as predicting missing values,
suitable for variable selection.

Cons

Sensitive to noisy data. It can over fit noisy data.

The small variation (or variance) in data can result in the different decision

tree. This can be reduced by bagging and boosting algorithms.

Decision trees are biased with imbalance dataset, so it is recommended that
balance out the dataset before creating the decision tree.

ADABOOST CLASSIFIER:

An ADABOOST algorithm can be used to boost the performance of any
machine learning algorithm. Machine Learning has become a powerful tool
which can make predictions based on a large amount of data. It has become so
popular in recent times that the application of machine learning can be found in

our day-to-day activities.

15



AdaBoost also called Adaptive Boosting is a technique in Machine Learning

used as an Ensemble Method. The most common algorithm used with AdaBoost

is decision trees with one level that means with Decision trees with only 1 split.

These trees are also called Decision Stumps.

AdaBoost stands for ‘Adaptive Boosting’, which transforms weak learners or

predictors to strong predictors in order to solve problems of classification.

PROS:

* One of the many advantages of the AdaBoost Algorithm is it is fast, simple
and easy to program.

* Also, it has the flexibility to be combined with any machine learning algorithm,
and there is no need to tune the parameters except for T.

* It has been extended to learning problems beyond binary classification, and it
is versatile as it can be used with text or numeric data.

CONS:

* AdaBoost also has few disadvantages, such as it is from empirical evidence
and particularly vulnerable to uniform noise.

* Weak classifiers being too weak can lead to low margins and overfitting.

16



CHAPTER -4
CONCLUSIONS AND FUTURE WORKS

5.1 CONCLUSION

We have modelled the Mental Health Prediction Dataset using AdaBoost
classifier with 85% of accuracy to forecast Mental Health. The model with highest
accuracy was deployed into a web app using streamlit app framework. The web
app predicted the Mental health of patients using the input parameters. The web

app created successfully predicted the mental health of patients.

5.2 FUTURE WORKS

Future work will be done to refine the model and make it more useful in realworld
situations.Improve the suggested system's accuracy by

include more mental health questions in the model. The main difficulty now is
that the dataset is imbalanced, and new features are needed to balance the

dataset.
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