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Abstract - Technological advancement has made social
media a central part of our lives, significantly affecting various
parts of our mental well-being. In spite of it offering multiple
opportunities for social interaction and providing unlimited
learning resources, social media also has its share of
advantages and disadvantages. Social media makes it possible
to raise awareness about natural disasters, political, and social
causes. The primary objective of this study is to analyse the
relationship between social media usage and mental health
using advanced machine learning techniques. This study made
use of a publicly available Kaggle dataset with information on
the social media usage and mental health data across 100 000
individuals. The study is expected to provide meaningful
insights into the relationship between social media usage and
mental well-being. The data set is analysed for a result that
produces a better understanding of the correlation between
users’ digital habits and their mental health. The data set was
cleaned, processed and analysed using Google Colab. After
cleaning the data and processing the data, the Random Forest
Regressor model was developed to predict mental health scores
based on users’ digital habits. The final results showed that the
model achieved a Mean Absolute Error of 0.544, a Root Mean
Squared Error of 0.809, and 0.596 as the R squared score
achieving an averagely strong prediction accuracy. These
findings provide a deeper insight of the correlation between
social media usage patterns and mental well-being

Key Words: Dataset, Mean Absolute Error, Root Mean
Squared, Data visualization, Random Forest

1.INTRODUCTION

In recent years, technological advancement has transformed the
way people communicate, interact, and access information. At
the center of this digital revolution lies social media, which has
become an integral part of daily life for billions of individuals
worldwide. Platforms such as Facebook, Instagram, Twitter (X),
Snapchat, LinkedIn and TikTok provide unlimited opportunities
for social interaction, networking, and knowledge sharing. For
many, social media offers not only entertainment but also
access to educational resources, professional development
opportunities, and community engagement.

However, despite its widespread benefits, social media usage
has also raised concerns regarding its potential negative
influence on mental health. Studies have reported that
individuals living with mental disorders or other severe mental
illness, use social media platforms as comparable to other
population with the use ranging from about 70% among middle
age and older individuals [1]. The World Health Organization
defines mental health as a state of well-being in which
individuals recognize their abilities, handle everyday stresses
effectively, engage in productive work, and contribute
meaningfully to their community [2] Mental health is just as
important as physical health and plays a vital role in overall

well-being. The present study aims to analyze the relationship
between social media usage and mental health through the
application of advanced machine learning techniques. By
leveraging publicly available datasets from Kaggle and other
reliable sources, as well as collecting primary data through
questionnaires administered to students, this research seeks to
uncover patterns, trends, and sentiments in user behavior.
Sentiment analysis will play a crucial role in interpreting textual
content from posts and comments to better understand the
emotional states reflected in online interactions.

To ensure clarity and accuracy, the collected data will undergo
pre-processing and cleaning before being subjected to analysis.
Machine learning models will then be employed to identify
correlations and predictive patterns between social media
activity and indicators of mental health. Finally, visualization
tools such as Power BI will be used to present the results in a
comprehensive and interpretable manner.

Ultimately, this research endeavors to provide valuable insights
into the impact of social media on mental health, highlighting
both its advantages and disadvantages. By combining data-
driven methods with modern visualization techniques, the study
will contribute to a deeper understanding of how social media
usage influences psychological well-being and inform possible
strategies for healthier digital engagement.

2. Methodology

For the processing of our research and analysis we used a step-
by-step approach to effectively tackle each aspect. The
following flowchart is a summarized representation of the steps
we took.
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A. Description

This study employs a combination of quantitative analysis and
machine learning techniques to explore the relationship between
social media usage and mental health outcomes. A pre-existing
dataset was incorporated in the analysis to help identify patterns
and predict possible outcomes. The dataset in subject consists of
questionnaire data primarily focused on social media habits and
psychological state. For Better efficiency we used a pre-
processed dataset. For the model development we particularly
used a traditional ML model namely, Random Forest. In
addition, the dataset was made use of under the appropriate data
protection guidelines with no personal identifiers revealed. Data
manipulation was handled through Pandas and numpy while
matplotlib and seaborn were used for visualization

Random Forest algorithm
tonormalize = StandardScaler ()
X train_scaled = tonormalize.fit_transform(X_train)

X test_scaled = tonormalize. transform(X_test)

model = RandomForestRegressor
random_state=42)

(n_estimators=100,

model.fit (X train_scaled, y_train)
y_pred = model. predict(X_test scaled)

the _mae = mean_absolute error (y_test, y _pred)
the rmse = np. sqrt (mean_squarederror ((y_teerror (pred))

the 12 =12 score (y_test, y_pred)

3. Literature review

Fig 2

From the above figure is Okoli’s guide approach which we
implemented for our literature review. The steps below give
detail to the above approach
1. Clearly identification of review purposes
2. Develop a detailed protocol document and
provide training to the team to ensure consistency in
the process
3. Practical screening to identify the studies to
be included or excluded with justifications of any
exclusions
4. Systematically extract literature research
explaining how the search was conducted and
ensuring comprehensiveness

5. Systematically extract relevant data

6. Establishingg criteria for excluding papers
7. Synthesizing the findings

8 Reporting the review

Studies show that excess use of social media leads to poor
school performances []. Today we live in an intensively tech
infused world in which people have grown to be dependent on
social media. However, other researchers point out how
important it is for people to not solely depend on results such
as from ChatGPT until consulted by other verified sources.[4].
In other analyses, it has also been discovered that there is
increase of anxiety and depression in cyber victims [5].
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B. Data Visualization

Below are the results of the data analysis conducted. Various
charts, graphs, and heat maps were created to display the
relationships between screen time, social media usage, and
mental health outcomes, helping to interpret the findings in an
accessible format that is also easy to understand.
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The box plot suggests that as the stress level increases the
median time increases as well. However, the outliers indicated
that some individuals are excessive users of their screens
regardless of their stress levels. Generally, the low stress
individuals usually have less screen time.
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The above correlation map shows among other insights, the
high positive correlation between stress level and tik-tok hours
or screen time which indicates that high use of tik-tok is
associated with increased stress levels minimal to no correlation
with platform count is also observed from the results obtained.
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In figure 5, above, the red regression line slopes downward,
indicating a negative correlation between screen time and mood
score which in other words shows the inverse proportionality of
the 2 factors. In addition, the lower mood scores clustered
around high screen time proves the link between the excessive
screen use and lower mood.

C. Data Modeling

The random forest regressor model was used in this study in
order to predict the mental health scores and the model was
trained with the data set Digital habits vs Mental Health data
set.[6] In this study Random Forest Regressor was used because
it works well with both numerical and categorical data [7] and it
also works well with complex and non-linear relationships like
social media usage, stress level and mood scores. Random
forest works by combining multiple tress and calculating their
average to find the final result. [4]. Using the 80:20 ratio to
evaluate the performance of the model, the data set was divided
into 80 % training and 20% for testing. The final result showed
that the model Mean Absolute Error (MAE) of 0.544, a Root
Mean Squared Error (RMSE) of 0.809, and an R? score of
0.596, indicating a moderately strong ability to predict mental
health outcomes based on users’ digital habits.
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Fig 6 presents a scatter plot comparing the actual and predicted
mental health scores generated by the Random Forest Regressor
model. Each point in the graph represents an individual
participant’s actual mental health score plotted against the
model’s predicted score. The scatter plot indicates that as the
actual mental health scores is directly proportional to the
predicted scores which shows that the model successfully
captured the overall relationship between social media usage
and mental health.

However, the scatter along diagonal line suggests minor
prediction errors, where the model either overestimated or
underestimated certain values which overly aligns with the
obtained performance results a Mean Absolute Error (MAE) of
0.544, a Root Mean Squared Error (RMSE) of 0.809, and an R?
score of 0.596 which indicate that the model achieved a
moderately strong prediction accuracy. Overall, the results
demonstrate that the Random Forest Regressor is effective in
identifying general patterns in the data, though there remains
room for improvement in individual prediction precision

3. CONCLUSIONS

Based on the acquired results, we have seen that the use of
social media plays a pivotal role in the psychological state of
individuals therefore affecting mental health. Despite the good
that social media contributes, we can conclude that excessive
use of it proves be more problematic than helpful over time.
Since we cannot shut down the use of social media as the use is
inevitable in this age, we instead opt for a balanced and
controlled use. Based on the model, which produced moderate
results it indicates that not only social media is major
contributor of mental health but there are other significant
factors such as family environment, economical stress and
academic pressure. The in cooperation of such a path will help
manage a healthy mental state for individuals.
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