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Abstract

An online community where people work together to produce, share and change
their ideas and comments about any data is known as web-based social network-
ing. Over the past ten years, long-distance social networking purpose of connecting
has profoundly changed how people interact and collaborate. This study aims to
evaluate how social media expanded and opened doors to making social correlations
that might add to psychological wellness challenges. It included inquiries for de-
mographic data, an example of long-range interpersonal communication use, social
relationships, and well-being impacts. A descriptive study examined responses from
793 adults to a self-created questionnaire with four sections that was sent using the
Google survey tool. In order to develop a paradigm concerning the Chi-Squared
test has been used to know about the relationships between social networking site
use and the three different categories of psychological distress which are depression,
anxiety, loneliness. Previously, different methodologies and theories have been used
to know about the effects of social media on mental health. We have tried using the
supervised learning classifiers such as Random forest, Decision Tree, SVN, KNN,
ADA Boost, Näıve bayes and Voting classifier on the data set pertaining to the use
of social networking sites and mental health issues which was dynamically examined.
Among those classifiers we chose the best results with the highest accuracy and f1
scores as these results can tell us how much false positives and false negatives we
get. Depending on the scores, we found that SVN classifier delivered the best results
with an average accuracy score of 38% for depression, 48% for anxiety and 65% for
loneliness and an F1 scores of 28%, 42% and 44% respectively.
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Chapter 1

Introduction

The use of social media has significantly increased over the last 10 years and now
affects practically every aspect of modern day life. A collection of web-based services
that let users communicate with one another in various ways make up these social
media websites. On numerous social media platforms, people can communicate their
thoughts, interests, and even actions with friends and family. These websites are
used by users to stay updated on news and trends. Use of social media encourages
the release of dopamine in the brain. These platforms are often compulsive and
might have interconnections to anxiety and depression. People now a days pub-
lishes everything they do on social media, so when someone is left out, they feel
terrible. A 2018 British study found that the growing usage of social media re-
sults in sleep deprivation, which affects mood, memory, and academic performance.
According to the Pew Research Center, 81 percent of teenagers and 69 percent of
adults use social media. According to BTRC, there are currently 162.920 million
mobile phone users in Bangladesh. Multiple social media usage has also been found
to be associated with worsening anxiety symptoms in adults between the ages of 19
and 32. Users’ anxiety levels are significantly impacted by the quantity of likes or
comments. Social media users frequently publish pictures of their lavish lifestyles
and sometimes phony posts, which leads them to portray a deceptively favorable
self-image. Additionally, other individuals may view those posts, which could lead
to their sadness and depression. According to a poll by The Bangladesh Institute
of ICT in Development, almost 80% of women in Bangladesh experience online ha-
rassment which could be a another reason of the worsening mental health issues.
Girls receive sexually explicit videos, messages, and pictures in 64 percent of cases.
Social media users experience extreme despair and anxiety as a result of this.

This paper begins with a quick overview of mental health issues and some
background research on the potential links between social media use and these is-
sues. Following this, other researchers’ works were shared, which encouraged us to
continue our research. The description of the data set and its collection process
follows. It concludes with a thorough explanation of how the data set was employed
and applied to various machine learning algorithms to create a system that can
predict mental health states and outcomes.

1



1.1 Research Objectives

The aim of this descriptive research is to assume the effects of social media on mental
health using decision tree and random forest algorithms. A dataset consists of 793
participants across Bangladesh aged between 15-40 years was collected. The dataset
is processed through feature selection ( Chi Square), splitting data and training data.
Using machine learning algorithms such as decision tree, random forest, SVM we
create a system to predict about three major mental health states- depression, anx-
iety and loneliness.

The objectives of this research are:

• To predict the impacts of social media on mental health

• To get the most efficient accuracy rate about social media’s impact on mental
health using algorithms.

• To evaluate and offer recommendations on improving the research.

1.2 Problem Statement

Our study aims to predict how social media might influence the mental health of
individuals between the ages of 15 and 40. However we had to face many interesting
problems while doing this research. Collecting such kind of huge dataset was one
of the big challenges . Moreover many people didn’t have the proper idea about
mental health issues as depression anxiety and loneliness. Sometimes people don’t
even understand properly if they are facing mental health problems for which it was
getting harder for getting the appropriate answers from the participants. Another
big challenge we had to face was to get a good accuracy rate. We had to use
more algorithms like SVM, ADA boost ,KNN, random forest, decision tree etc to
increase the accuracy rate. Additionally, we had to use the Chi-Square to find out
the relation between social networking site use and the three different categories of
psychological distress which was becoming hard to implement in such a long dataset.
Hyper parameter was also implemented on the algorithms in order to get a good
accuracy rate but it didn’t work much for which we had to move to the idea of
combining the algorithms for the dataset. Therefore, doing this research, collecting
dataset and getting a proper accuracy rate was quite challenging for us.
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Chapter 2

Literature Review

The social media platform has become a part of our life nowadays. From children’s
to adults everyone is engaged in at least one or multiple social media platforms.
While these platforms have some positive use cases, the negatives far outweigh the
positives. From spreading false news on the internet to organizing hate crimes, social
media is used everywhere. This section attempts to assess previous significant work
in the field of social media, particularly in regard to mental health. We looked at the
various methods used to obtain the main findings, and we demonstrated how social
media can have a variety of effects on people’s mental health, as well as how it comes
with its own set of challenges due to excessive use, limited computational capabili-
ties, and a large number of connected devices, all of which exacerbate mental health.

The research paper [6] suggests using SPSSv (16.0) software which was mainly
used for the analysis purpose and some statistical tools like Crosstabs, Anova and
Correlation were used to carry out the process. This study took descriptive research
to take into consideration. For this study, both primary and secondary datasets were
gathered. The questionnaire provided all the primary datas, while secondary datas
was taken through websites, publications, and journals. A total of 90 MBA students
were surveyed. And then a sample was chosen at random. The participants were
given a standard questionnaire. The first section related to demographic questions
and the second section does include multiple-choice questions about social network-
ing usage patterns, time spent on social networking sites, daily activity on social
networking sites, SNS engagement, and health-related issues like difficulty sleeping
and eating, depression, and anxiety.

Another study [8] advocates using PRISMA to learn more about the con-
nection between social media use and mental health impacts.After examining many
databases, published papers from January 2010 to June 2020 were selected. To
investigate the association between social media sites and mental health, articles
from PubMed and Google Scholar were chosen. Due to the database’s publicly ac-
cessible resources in terms of MEDLINE and other NLM resources, PubMed was
utilized to complement and improve Google Scholar, which covers a wide spectrum
of interdisciplinary scientific publications. The search criteria were created to en-
compass a wide range of definitions and literature on social media and mental health.

In the research paper [1] relationships between Facebook addiction and de-
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pression, insomnia or even positive sites were evaluated in a longitudinal study. A
total of 349 inpatients from a psychosomatic rehabilitation facility in Germany were
examined over the course of six weeks. ”Beck Depression Inventory-II ” German
version was used to measure depression, with 21 items representing various symp-
toms of depression. A Likert Scale of four points was used to assess the degree of
depression. And readings of the 21 Factors combined represented a person’s de-
pressiveness. According to the findings, the score of addictive Facebook usage was
strongly positively connected with depression, and the duration of use was asso-
ciated with sleeplessness. Which corresponds with the hypothesis of this research
paper.

In the research paper [9] association between Facebook engagement and psy-
chological distress, along with underlying mechanisms such as self-esteem and com-
munication overload were examined using structural equation modeling. The study
was conducted based on a survey consisting of respondents from 513 college stu-
dents. Respondents were asked how often they felt unhappy, apprehensive, restless,
or fidgety .Based on the answers the psychological distress was measured using
Kessler Psychological Distress Scale. As a result the index had five components
and was trustworthy. Whereas eight items of a seven-point Likert scale were used
to determine the frequency of Facebook activity. Their findings back up other re-
cent research that also shows us Facebook and psychological wellbeing is negatively
correlated. It also shows us that while communication overload does not have any
association with Facebook interaction and distress. It opens the door for it through
low self-esteem. They do acknowledge, however, that there is a chance that psycho-
logical discomfort may also induce individuals to use Social media.

The research paper [10] uses two major datasets. The first one gives the
dates of facebook’s rollout into 775 collages. The second one consisted of 17 suc-
cessive waves of the national college health assessment’s thorough survey regarding
mental health conducted at the time of Facebook’s expansion. This study is based
on a generalized difference in survey respondents before and after Facebook was
launched. And, by employing their technique, they were able to rule out a number
of variables that may have influenced the conclusion, making the outcome more
certain. According to their findings, Facebook’s launch had a negative impact on
mental health. As a result of Facebook’s rollout, their index of poor mental health
by NCHA which includes all relevant mental health factors rose by around 0.085
standard deviation units. According to a meta-analysis by Paul and Moser, this
size is roughly 22 percentage of the effect of losing one’s employment on mental
health according to Paul and Moser . They also found out that Depression and
anxiety-related diseases are the mental health issues that are driving the outcomes.
“Forms of electronic communication” is how Merriam-Webster defined social media
as. However nowadays social media is much more than just a form of communication
medium as people use it for much more than just communicating with each other.
With more use cases it’s becoming a part of everyone’s life day by day. In 2015,
Facebook claimed that it had an estimated 1 billion active users, which means on
any given day one in every seven individual visits Facebook. And its rising popu-
larity also raises concerns about its consequences. In the research paper [22] Bashir
and Bhat shows us that there has been evidence of connection between social media
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usage and obsessive behavior. For this paper Bashir and Bhat used other papers to
prove his claim. They found that 40 percantage of British people became aggressive
being unable to access social media. Which is not a good sign to start with. More-
over they found that because of social media addiction a new kind of syndrome has
been found which is nothing but a social media addict sensing his phone vibrating
even when it’s not and it’s called PVS. Along with PVS they found that depression,
harassment, cyberbullying, sexting, anxiety are all negative aspects of social media.
They found that young adults are most prone to anxiety and depression and ex-
cessive social media usage makes them have anxiety and it progresses to depression
slowly. Davila (2012)[11] said that younger generations have fewer positive social
connections due to significant depressive symptoms among them.

According to research work [14] and Grossman (2017),People with low self
esteem tend to suffer from many clinical disorders like anxiety, depression and suici-
dal thoughts and it’s also found that they are more likely to show a fake personality
online. After picking out the adolescents who are involved in risky online behaviors
and need external validations while also being influenced by social comparisons, it
is found that FOMO can help them overcome many challenges that arise from the
glorification of social media and social media websites such as depression and sui-
cide. While we have seen mixed results from studies that involve social media and
mental health we have also seen one consistent result among them which is it seems
to heighten both positive and negative feelings. Many positive sides have also been
described by many researchers like Vogel et al. (2017), who said that people tend
to see idealized versions of themselves when they look at their own profile which
definitely helps to enhance one’s self esteem. Furthermore, social media platforms
like Instagram and Snapchat allow young people to try out new social behaviors in
a less risky context than in real life, and gaining external validation in the form of
likes and favorable comments can assist to reduce loneliness and enhance self-esteem.
Adolescents with more susceptible dispositions are especially prone to the harmful
effects of these social networking platforms.

The study was based on a review which was conducted in 2020. According
to research paper [15] there were reviewed mental health impacts on social media
through some data and the article was stated in Persian and English language. They
collected 501 items in total. The articles and texts were examined in three steps
for purposive sampling such as initial search which focused on the social media and
mental health related titles. The secondary screening gives a comprehensive study,
categorization based on theoretical bounty, and a full examination of the articles.
There were two sectors in the study one is inclusion criteria and exclusion criteria.
The article was published between 2000 and 2020 years and was stated in in Persian
and English languages where highlights how mental health is being affected for so-
cial media and also in exclusion criteria there elaborated the impacts of social media
and its aspects, reviewing protocols, Inadequate data presented or a poor descrip-
tion of the methodology used and so on. Following the identification of relevant
papers, the reference lists of those articles were reviewed for additional research.
The remaining items were then thoroughly scrutinized. Finally, out of 501 papers
analyzed and also in total 50 cases were extensively examined and featured in the
study. The article selection structure is explained by a flowchart demonstrating
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the steps from unsorted search queries to the maximum number of articles selected.
After the investigation there found two aspects of results - positive and negative.
The widespread usage of social media has prompted studies exploring a connection
between social media and mental health. There was substantial proof that social me-
dia usage is somehow connected to unfavorable mental health outcomes. According
to the research paper, there stated that social media usage occur anxiety, stressed,
depression, sadness, insomnia, mentally unhappy, indicators, being suicidal, enhanc-
ing stress, cyber bullying, dissatisfaction of own image, and life dissatisfaction. On
the other hand, from the findings, there were some beneficial benefits regarding
the effects of social media on mental health such as recovering from depression and
anxiety, maintaining relationships, making friendships with new people and meeting
with new ones, increasing virtual communication, creating innovative things, devel-
oping mental health and so on.

Nowadays, adolescents cannot imagine life without technology and the inter-
net. The research paper [16] is conducted based on the impacts on social media on
adolescent on mental health. Basically , this article’s review is to help instructors
understand how social media affects adolescents both socially and mentally in their
classes. Teachers must grasp both social media and its potential mental health con-
sequences, since studies show that over 90 percentage of kids who have been cyber
bullied do not tell their teachers or parents because they have a fear that their par-
ents and teachers would not understand them or won’t do anything . This study’s
literature evaluation examines the advantages and disadvantages of teen social me-
dia use outside and inside the classroom. Recent research has found that how a
teenager uses social media, rather than how they use social media in general, has
an impact on their mental health. This literature review of the study highlighted
on giving information for the teachers so that they can make them aware of the
issues that social media brings to the classroom due to teachers’ limited training on
the effects of social media on mental health. Also they explained the reasons why
adolescents utilize social media, what kind of way they use to form and to maintain
virtual connections vs offline interactions, and an explanation of cyber bullying will
all be discussed. Teachers will hear opposing points of view in order to understand
the benefits as well as the risks of social media. Teachers will also be given an
overview of accessible resources to use in their classes. According to the analysis of
data, it’s shown that due to spending too much time on social media, it causes a
great impact on an adolescent’s mental health. And there was a finding that there
needs to be more qualitative data in future regarding adolescents’ daily activities on
social media and also, they should be asked to track offline activities in addition to
regular social media use.

hspace*1cmExcessive use of social media is seen to be detrimental to one’s men-
tal health. In the research paper [17] explored the effects of social media on mental
health through some previous research papers. In addition, there is no specific
methodology or dataset in this study but there are discussions on different articles
regarding the topic. In this study, it’s shown that according to a national poll of
young adults in the United States (US) there found that people who use 7 to 11
social media platforms there had much greater chances of suffering depression and
anxiety symptoms but the people who use 0 to 2 social media platforms, they have
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less chances of suffering these. Social media has become a life schedule. Social media
has been connected to anxiety and obsessive behavior in several studies. When they
couldn’t access their email or social media accounts, 45 percent of British adults
felt frightened or uncomfortable. Another study of hundred Facebook users of a
university examined that the people who use extreme social media have low selfes-
teem. Also, between 2010 and 2016, they published a meta-analysis of 62 studies
and according to that meta-analysis they found that trait narcissism is linked to so-
cial media usage. The connection between social media use, self-harm, and possibly
suicide is concerning. It’s concerning that adolescents can access obnoxious online
content that encourages self-harm and suicide. This material aims to ”normalize”
self-harm and suicide, which may promote to adolescents imitating the behaviours
they observe. Furthermore, cyber bullying through online or social networking sites
has detrimental mental health implications. For the victim, this can be exceedingly
humiliating, resulting in a loss of self-esteem and confidence. Depression, anxiety, in-
somnia, self-harm, and feelings of loneliness are all possible symptoms. Gonzales and
Hancock, then again, exhibited the positive advantages of Facebook on confidence,
reinforcing the ”Hyperpersonal Model,” which expresses that particular self-show
helps confidence. As per the objective mindfulness hypothesis, any experience that
makes oneself become the item (as opposed to the subject) of mindfulness which
will prompt a decreased impression of oneself. If utilized responsibly, social media
may be quite beneficial. Government, business, trade, education, and information
technology have all been invaded by social media. Social media has infiltrated gov-
ernment, business, trade, education, and IT. The deleterious impacts of social media
on young people could have broad consequences. This subject necessitates continu-
ing worldwide exploration to not only detect negative consequences, but also to look
into prevention and therapy solutions. Technology is always here for us. So, all of
us should figure out how to cohabit and optimize its utilization. Social media has
infiltrated government, business, trade, education, and IT. The deleterious impacts
of social media on young people could have broad consequences. This subject neces-
sitates continuing worldwide exploration to not only detect negative consequences,
but also to look into prevention and therapy solutions. Technology is always here
for us. So, all of us should figure out how to cohabit and optimize its utilization.

This research work [19] presented the relationship between social media and
self-esteem and mental health was extensively discussed. Songs lyrics and videos
were used to show how social media is promoting eating disorders , identity building
and manipulations , and cyber bullying. The effects of social media on self-identity,
behavioral and psychological maladjustment , and behavioral and psychological mal-
adjustment were used in this study to counteract the traits of physiological distress
and negative emotions caused by social media . It also covers topics such as the
impact of social media on children’s mental health and so on. This study shows that,
despite the fact that online social environments can benefit and support people in
many ways, they can also be harmful.

The research work [18] also suggests using PRISMA criteria to learn more
about the impact social media has on our mental health. This study shows that
social networking sites can be more impactful on mental health. Social media has
a massive connection with anxiety and depression. Quantitative examinations were
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included in the Study. Various databases and different search strategies were used
to audit the articles. Utilizing PICO we did an efficient audit and after checking
for clearness of the contents they were used for the survey. The determination of
checked articles was finished utilizing the PRISMA Flow chart. The pertinent ar-
ticles were considered and the information was separated. The extraction of the
information was finished by one researcher and one more analyst looked at the ex-
aminations to check whether they were predictable with the point and consideration
measures. Cochrane’s rules were utilized and only the quality appraisal of the cho-
sen studies was chosen. From the data set, an underlying 884 investigations were
recognized which include the utilization of virtual entertainment. After applying
the incorporation standards and the PRISMA rules the absolute number of studies
that remained for the study was 16.

In the study [20] Descriptive research design was considered. Primary data
was collected from 90 MBA students through a survey form and secondary data
was collected from various websites, magazines and journals. A structured set of
questions distributed to the participants which collected information from demo-
graphic questions in the first section while the other section asked Fred’s choice
questions. Which included topics such as Patterns and time spent on the website
on their social media usage , their daily activity and engagements with other people
on the websites , they also included health related questionnaires such as if they
faced any eating or sleeping disorder and also if they felt stressed and anxiety. A
reliability test was done for this research which gave us a score of 0.713 which means
it’s reliable. And the study confirmed that there was a relationship between feeling
anxious and being active on social networking sites which further affirms that more
usage of social media is affecting the mental health of the students. The research
paper [21] proposes using Self-presentation theory by Goffman, which implies that
people may choose how they show themselves in a range of situations. Furthermore,
Communicating using computers provides advantages over real life communication
in terms of allowing users to present themselves better, according to the ”hyperper-
sonal model” of behavior by Gonzales and Hancock. As a result, one could argue
that the digital self’s performance is a meticulously choreographed self presenta-
tion. The fact that some social media platforms are termed ”Facebook, YouTube,
or MySpace” rather than ”WeBook, OurTube, or Our Space,” according to Fuchs ,
demonstrates their self-centered orientation. According to Marwick , marketing and
advertising methods have been used to relationships and social behavior through
social media. It presented the relationship among social media, social comparison
and mental health. This study shows that social media can be more addictive than
cigarettes or alcohol according to the Royal society for public health. Social media
has a massive connection with depression and anxiety in 19-32 year olds, said Pri-
maketal .This study shows people have 338 online friends on average which used to
be 10-12 friends. Moreover, according to Gonzales and Hancock people can optimize
their self- presentation on social media, hence it has advantages over face to face
communication. However, nursing practice is required for the people who may be
negatively affected by social media.

Every knowledge synthesis, including this scoping review, has limitations that
must be stated. During the course of this literature review, it was revealed that in the
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settings of ”young generation” and ”mental health,” variable terms are commonly
employed equally. While the most popular versions were utilized, it’s possible that
some relevant content was overlooked, which could be a suggestion for the further
research in this topic.

Chapter 3

Data Collection

For the proposed model one of the biggest challenges was to Obtain the input data.
When obtaining a set of input data confirming the validity of the questionnaire was
important. As the Data had to accurately Show individuals Social media usage
pattern along with an accurate mental health data for training the model. For that
reason when it comes to primary data collection it was very hard to obtain ,but on
the other hand there were some datasets available online which satisfied the needs for
the proposed model. The dataset was collected from participants across Bangladesh
aged between 15-40 years by researchers from University of Asia Pacific Dhaka. And
the dataset consists of 793 participants.

3.1 Recruitment and Values :

The data-set [23] shows replies from 793 adults to a self-made questionnaire with
five sections that was distributed between February 4, 2021, and March 18, 2021
using the Google survey tool (Google form). The responses were gathered in the
dataset in order to construct a paradigm for the association between the usage of
social networking sites and three different types of psychological distress, includ-
ing depression, anxiety, and loneliness. This data set consists of 669 users and 122
non-users between the ages of 15 and 40. The study asked questions about socio-
demographic information, social networking sites usage patterns, and an evaluation
of mental health problems. Numbers of their socio-economic standing, respondents
were recruited from around the country. Therefore, this information can be used
by government organizations and medical professionals to address the mental health
problems associated with social networking sites use.

There are some outcomes that displays the results of the dataset initially, which
are as follows :

• The data can help researchers pinpoint the reasons behind the poor mental
health of young social networking site users from Bangladesh.

• This study which is supported by data can be utilized to develop prevention
strategies for mental health issues like depression, anxiety, and loneliness.
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• Responses from younger people who fit within the intended age range are
included in this data collection (15–40). The data set shows how the use of
social networking sites has harmed the mental health of Bangladesh’s young
population.

3.2 Dataset Description :

Due to social media, new ways of connecting and communicating with people have
emerged. There is a clear time-killing component in it. A vital question for us is
whether anything in our daily lives is positive or negative. It seems logical, in my
opinion, to examine how it correlates to our mental health. This cross-sectional
study was designed, created, and executed with a specific goal in mind. which
is to exactly find that out, wheather social media could be affecting our meantal
health or not. The survey questionnaire was created using the UCLA Loneliness
Scale-8 (UCLA-8), Patient Health Questionnaire-9 (PHQ-9) and the 7-item Gen-
eralized Anxiety Disorder (GAD-7) Scale to investigate three mental illnesses. It
was challenging to determine whether use of Social networking sites had an impact
on the mental health of the young Bangladeshi population based solely on the cur-
rent dataset. Due to the continuous COVID-19 lockdowns, more people than ever
were actively using social media. Therefore, regular Social networking site usage
throughout the COVID-19 era may have resulted in more mental health issues.

3.3 Ethics Statement :

This study protocol (No. UAP/Pharm/2021/01004) was approved by the Depart-
ment of Pharmacy, University of Asia Pacific’s Committee for Advanced Studies. All
study participants provided electronic informed consent, which was obtained. Legal
guardians of underage participants in the study were also asked for their informed
consent.
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Chapter 4

Research Methodology

4.1 Workflow

Figure 4.1: Workflow

4.2 Data Pre-Processing

Processing the data manually for 793 datasets consisting of 32 columns with cate-
gorical data is very hard. So Scikit-learn, a free machine learning library for python
was used to process the data. From the library,the LabelEncoder class was used to
encode categorical data into integer values for training purposes. We can see the
dataset before and after pre-processing in figure [3.2].

Figure 4.2: Data before and after pre-processing
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4.3 Chi-Square

For algorithm implementation, at first the Chi-Square test was carried out. Utiliz-
ing this function eliminates the characteristics that are most likely to be unrelated
to class and measure dependence between random variables rather than their inde-
pendence from class. Using this method ensures we don’t have any irrelevant data
that doesn’t have much effect on the target column of the proposed algorithms.
To calculate chi square values once again the Scikit-learn library was used. Values
greater than 1 were used to minimize overfitting in the dataset.Chi-Square values
were calculated for all 3 of our mental health conditions separately. To minimize
overfitting for all three cases. Here from the chi square table the less important
factors were dropped from the table and used and then used in the algorithms.

Figure 4.3: Chi-Squire Score

4.4 Training and testing

Our study aims to determine a persons mental state, which means whether or not
a person is more likely to experience sadness, anxiety, or loneliness based on the
frequency and duration of their social media use. Our data can have multiple out-
comes in each of the three cases of mental illness. Therefore, based on 32 questions
about social media usage patterns, which were thought to be some of the significant
domains that might affect people’s mental health, we utilized seven algorithms to
predict depression. The relevant fields were collected and used from the research
conducted by university of asia pacific as according to the researchers this informa-
tion was intended to be used to address the mental health problems associated with
SNS use.We therefore ran the algorithms based on those reasons to determine the
accuracy, precision, recall, and f-measure of our predictive model.

We use these two factors - accuracy and f-measure, to determine which algo-
rithms perform best for our system since the higher the accuracy and f-measure, the
better the system will be. Precision — defined as the total number of true positives
across all predictions of depressed states, is a crucial consideration. This means that
the people from predicted depressed results are actually depressed. which means if
we get a higher precision we can at least get a higher correct prediction of actually
depressed people. Recall is another important part of the prediction system, The
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recall is determined as the proportion of Positive samples that were correctly identi-
fied as Positive compared to all Positive samples. Finally, using precision and recall,
f-measure is calculated.

4.4.1 Result Analysis and comparison

Algorithms Accuracy f-measure
Decision tree 34% 30%
Random forest 36% 27%
SVM 38% 28%
ADA boost 28% 25%
KNN 33% 19%
Naive bayes 24% 14%
Voting Classifier 35% 26%

Table 4.1: Algorithm and Classification report for Depression

Algorithms Accuracy f-measure
Decision tree 57% 35%
Random forest 65% 29%
SVM 65% 44%
ADA boost 60% 32%
KNN 65% 26%
Naive bayes 21% 12%
Voting Classifier 68% 30%

Table 4.2: Algorithm and Classification report for Loneliness

Algorithms Accuracy f-measure
Decision tree 42% 32%
Random forest 49% 38%
SVM 48% 42%
ADA boost 49% 41%
KNN 42% 31%
Naive bayes 17% 14%
Voting Classifier 53% 31%

Table 4.3: Algorithm and Classification report for Anxiety
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As our research includes depression , anxiety and loneliness we used all 7 algorithms
for all 3 mental conditions separately. And we already discussed how important
Accuracy and f measure is to determine how good the system is. From figure 1 ,
2 and 3 we can see a clear picture of all the algorithms and figure out which al-
gorithms are best suited for us in each case. A system with highest accuracy and
highest f-measure points are the ones that are good. So in case of depression we
can see that Decision tree, random forest and SVM gives us the best result with
Accuracy of 34% , 36% and 38% respectively And their respective f-measure scores
were 30%, 27% , 28%. Lastly we used a Voting classifier in an attempt to get better
results. which gave us an output of 35% accuracy and 26% f-measure score which
is not much better than the other algorithms we used. So, in case of depression we
can see that SVM gives us the best result. In case of loneliness we can see that
random forest, SVM and KNN gives us the best result with all three of them having
65% accuracy respectively And their respective f-measure scores were 29%, 44% and
26%. However upon using voting classifier we got an accuracy of 68% and f-measure
score of 30%.

Figure 4.4: SVM classification report for depression

Figure 4.5: SVM classification report for Anxiety
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Figure 4.6: SVM classification report for Loneliness

At first glance we might think that the voting classifier is the best algorithm to
choose for loneliness. However SVM had the best f-measure score of 44% which is
also an important factor. So considering both accuracy and f-measure , SVM was
the best model to use for loneliness. Then, in case of Anxiety we can see that ran-
dom forest, SVM and ADA boost gives us the best result with an accuracy of 49%
, 48% and 49% respectively And their f-measure scores were 38%, 42% and 41%
respectively. Even though We got slightly better accuracy at 53% upon using the
voting classifier. However in case of anxiety, SVM and ADABoost are still better
algorithms to use because of their significantly higher f-measure scores.

Figure 4.7: Precision recall curve of SVM for depression
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Figure 4.8: Precision recall curve of SVM for Anxiety

Figure 4.9: Precision recall curve of SVM for Loneliness

However, from the figures we can notice that we have very poor accuracy precision
and recall score . And from the classification report we can notice some of the cases
have 0 accuracy and f1 score which indicates that our dataset might be imbalanced.
Imbalanced dataset means our dataset might have one class which makes up a large
proportion of the dataset. Which can lead us to a bad result like in our case. We
tried to use RandomizedSearchCV, a hyperparameter tuning method to try and
combat this issue however using RandomizedSearchCV seemed to further worsen
our results. So we decided to not use it. Synthetic Class samples creating tech-
niques such as SMOTE was also considered to try and balance the data distribution
but as our work is on a very sensitive topic such as mental health, a synthetic data
would means we can not actually measure mental health conditions reliably even
though it might have given us a higher accuracy score in benchmarks. However an
imbalanced data might not be the only problem here. As we only have data from
793 people, such a small number of data might have also contributed to us having
a lower accuracy score.
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Lastly, by comparing the above mentioned data and figures, we can conclude that
SVM consistently has one of the greatest accuracy and f-measure scores across all
three systems even with our limited dataset, and is therefore delivering the best
results for our system across all three mental health situations from our dataset.

Chapter 5

Future work

There is still a lot of space for improvement in our research. In future we need to
collect a lot more data for a much better accuracy score and f-measure score which
we couldn’t achieve this time because of the limited data sets that we have. Our
work in the future will be to design a more accurate algorithm and use it to make a
website or an app in which users can get a checkup of their mental health situation
and get an accurate result on their mental health.

Chapter 6

Conclusion

The purpose of the study is to look into how social media affects problems with
mental health. The relationship between social media use and bad mental health
determines the topic’s significance. Because mental health concerns can impact any-
one at any time in their life, social media use has harmful effects on all generations.
According to the study, the majority of respondents use a variety of social net-
working sites.Because of the excessive usage of these sites so much throughout the
day, they frequently experience mental health problems. Our study concentrated
on three significant mental health conditions like anxiety, depression, and loneli-
ness among all these mental health difficulties.To accurately measure these three
key mental health issues—anxiety, sadness, and loneliness—we used seven different
models. The most significant result of this investigation is that the SVM algorithm
gives us the best result among all algorithms that have been used in this research.
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Finally,we can’t deny that social media has many advantages. Government, busi-
ness, trade, education, and information technology are just a few of the sectors where
social media is prevalent and has a foothold.One of the most convenient places to
access information and stay up to date on everything around and far away is here.
All of the benefits and drawbacks that exist in this world should be constantly in-
grained in the minds of the people in our nation. So, in order to prevent being
impacted by social media’s negative aspects, we must be aware of how we use social
media platforms for ourselves effectively so that mental health can’t be affected.
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