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1. Abstract
Smartphone addiction has become a pressing public health
concern, with far-reaching implications for mental health,
social interactions, and overall well-being. This study
proposes an unsupervised machine learning framework to
predict smartphone addiction by analyzing user behavior
data, such as screen time, application usage patterns, and
psychological factors. The research leverages unsupervised
learning techniques to identify patterns and commonalities
in unlabelled data, aiming to classify individuals at risk of

dependency, culminating in what is commonly referred to
as smartphone addiction.

Smartphone  addiction, a  behavioral  phenomenon
characterized by excessive and compulsive wuse of
smartphones, has been recognized as a public health concern
worldwide. Unlike traditional addictions, smartphone
addiction often goes unnoticed due to its normalization in
society. Despite being integrated into daily life, excessive
smartphone usage has been linked to various adverse
effects, including diminished academic performance,

addiction without predefined categories. Using advanced deteriorating mental health, reduced productivity, and
machine learning libraries like TensorFlow and OpenCV, compromised interpersonal relationships. ~ Social ~media
the system incorporates a robust pipeline involving data  applications, gaming platforms, and instant messaging
collection, preprocessing, and training/testing with high- ~ services play a central role in fostering addictive

performance models. The findings highlight excessive
social media use and notification frequency as significant
predictors, with applications ranging from personalized
intervention programs and mental health monitoring to
enhanced parental control systems. With a focus on scalable
and adaptive methodologies, this framework not only
addresses the challenges of smartphone addiction but also
offers valuable insights for researchers, policymakers, and
app developers to design effective solutions for healthier
technology use in an increasingly digital society

Key Words: Smartphone addiction, machine learning,
user behavior analysis, mental health, unsupervised
learning.

2. INTRODUCTION

The advent of smartphones has revolutionized modern
communication and lifestyle, transforming how individuals
interact, work, and entertain themselves. In India, the
penetration of smartphones has reached unprecedented
levels, with the country boasting one of the largest user
bases globally. The rapid adoption of mobile technology
has enhanced accessibility to information, improved social
connectivity, and introduced diverse functionalities such as
gaming, multimedia entertainment, online shopping, and
digital learning. Among the youth, particularly college
students, smartphones have become indispensable tools
that serve both as social lifelines and as platforms for
productivity. However, the ubiquity and ease of use of these
devices have led to an alarming rise in smartphone

behaviors, as they are specifically designed to capture and
retain user attention. Notifications, likes, and other forms
of digital engagement often trigger dopamine- driven
reward systems, creating a cycle of dependence.

Moreover, the consequences of smartphone addiction are
not limited to individual well -being. Excessive smartphone
usage has profound implications for social dynamics, with
many individuals prioritizing virtual interactions over face -
to-face communication. This phenomenon has
contributed to a decline in empathy, reduced quality of
personal relationships, and increased social isolation. The
concept of "phubbing,” or ignoring someone in favor of a
smartphone, exemplifies how addiction disrupts basic
social norms. Furthermore, the issue extends to public
safety, with incidents of distracted driving and accidents
caused by mobile phone use becomi ng increasingly common.
These challenges underscore the urgent need to address
smartphone addiction as a societal issue.

The rise of smartphone addiction has also been influenced
by psychological and demographic factors. Research has
shown that personality traits such as neuroticism and
extraversion significantly influence smartphone usage
patterns, with individuals exhibiting these traits being more
susceptible to addictive behaviors. Gender differences have
also emerged as a critical variable, with males and females
displaying distinct preferences in their engagement with
smartphones. Such variations highlight the complex interplay
of individual and contextual factors in shaping addiction
tendencies. Understanding these nuances is crucial for
designing targeted interventions and strategies to mitigate
addiction risks.
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In light of these challenges, technological advancements,
particularly in artificial intelligence (Al) and machine
learning (ML), offer promising solutions for combating
smartphone addiction. By analyzing user behavior data such
as screen time, app usage, and interaction patterns, ML
models can predict addiction tendencies and provide
actionable insights. These data-driven approaches enable
the development of personalized interventions, such as
usage alerts or app restrictions, to promote healthier
smartphone habits.  Additionally, the integration of
predictive analytics into mental health applications and
parental control systems has the potential to identify at -
risk individuals and facilitate timely interventions,
ultimately fostering a more balanced digital lifestyle.

This research aims to contribute to the growing discourse on
smartphone addiction by leveraging machine learning to
understand and predict addictive behaviors. The study
focuses on the use of unsupervised learning techniques to
analyze user behavior data and identify key predictors of
addiction. By employing advanced ML algorithms, this work
seeks to provide a comprehensive framework for
addressing smartphone addiction, emphasizing the role of
technology in solving technology-induced problems.
Through its findings, the research aims to inform
policymakers, educators, and mental health professionals,
equipping them with tools to combat the pervasive issue of
smartphone dependency in today’s digital society.

2.1 Motivation

The motivation for this research stems from the increasing
prevalence of smartphone addiction, particularly among
young adults and college students, whose daily lives are
heavily intertwined with mobile technology. While
smartphones offer numerous benefits, including enhanced
communication, access to information, and entertainment,
their overuse has raised concerns about the long-term effects
on mental health, social well-being, and academic
performance. The growing dependency on smartphones,
coupled with the lack of effective monitoring and intervention
strategies, calls for a data-driven approach to understand and
mitigate addiction. This study seeks to leverage machine
learning algorithms to predict and analyze smartphone
addiction based on behavioral patterns, offering a promising
avenue for creating personalized solutions that can promote
healthier usage habits and reduce the negative consequences
of excessive smartphone use. By addressing this issue, the
research aims to contribute to the development of tools that
can support both individuals and society in managing
smartphone usage more effectively.

2.2 Problem Definition and Objectives

The rapid rise in smartphone usage has led to an alarming
increase in smartphone addiction, especially among young
adults and students. While these devices are integral to
modern communication, their overuse has detrimental
effects on users' mental health, social interactions, and
overall productivity. The constant engagement with social
media, games, and notifications often leads to negative
outcomes such as sleep disturbances, anxiety, depression, and
reduced academic performance. Additionally, excessive
screen time has been linked to a decline in face-to-face

communication and an increase in social isolation. Despite
the growing concern, there is a lack of effective and data -
driven approaches to predict, monitor, and address
smartphone addiction. This research aims to bridge this gap
by developing a machine learning model that can analyze
usage patterns and identify individuals at risk of addiction,
enabling targeted interventions to mitigate the negative
impacts of excessive smartphone usage.

1.3 Objectives

1. To study smartphone usage patterns among young
adults, focusing on factors contributing to excessive
usage. To study the relationship between psychological
factors such as personality traits and smartphone
addiction.

2. To study the social implications of
addiction, particularly its impact on
communication.

3. To study the role of machine learning in predicting
smartphone addiction based on user behavior data.

4. To study potential intervention strategies that can
promote healthier smartphone usage habits among
young adults.

smartphone
face-to-face

2.4. Project Scope and Limitations

This study focuses on analyzing smartphone addiction
among young adults, specifically targeting individuals aged
15 to 25, with an emphasis on college students. The

research  will examine various factors influencing
smartphone  addiction, including usage patterns,
psychological traits, and social consequences. By

employing machi ne learning models, the study aims to
predict addiction risk based on data such as screen time, app
usage, and user behavior. The findings will contribute to
understanding the complexities of smartphone addiction,
propose intervention strategies, and potentially inform the
development of mobile applications aimed at promoting
healthier usage habits. The study's scope is confined to
urban regions in India, where smartphone penetration is
highest.

3.Limitations

1. The study focuses on a specific age
group (15-25 years), limiting the generalizability
of the findings to other demographics.

2. Data collection relies on self-reported
measures of addiction, which may introduce bias or
inaccuracies.

3. The study does not account for all
potential external factors influencing
smartphone addiction, such as environmental or
socioeconomic influences.

4, The machine learning models used are
dependent on the quality and completeness of
the dataset, potentially affecting model accuracy.

5. The research is limited to urban areas
in India, which may not fully represent the
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smartphone usage patterns of individuals in rural
or less technologically advanced regions.

4 Literature Survey

1)Paper Name: Predicting Smartphone Addiction Using
Machine Learning: A Review and Future Directions
Authors: Alok S. Nema, Abhishek D. Dandeka, Amit M.
Bhat

Year: 2022

Summary: This paper reviews various machine learning
techniques for predicting smartphone addiction, with a
focus on feature selection, data collection methods, and
challenges such as data imbalance and the lack of
standardized evaluation metrics.
Key Algorithms: Decision
Machines, Neural Networks
Key Findings: The paper highlights the challenges in
predicting smartphone addiction and emphasizes the
importance of feature selection for improving model
performance.

Dataset: Self-reported survey data from smartphone users,
focusing on usage patterns, screen time, and psychological
indicators of addiction.

Future Directions: Suggested improving data collection
methods and incorporating behavioral factors into models
for better prediction.

Trees, Support Vector

2)Paper Name: Smartphone Addiction Algorithms for
Early Detection Using Machine Learning

Authors: Zishan Ali, Ramandeep Kaur

Year: 2023

Summary: This paper examines machine learning
algorithms for detecting smartphone addiction early. It uses
data from surveys, including usage patterns, demographics,
and psychological assessments.

Key Algorithms: Random Forest, Logistic Regression,
Naive Bayes

Key Findings: Achieved the highest detection accuracy
using machine learning-based interventions for
addiction detection.

Dataset: Survey data collected from users, including usage
metrics, demographics, and psychological assessments to
classify smartphone addiction levels.

Future Directions: Emphasized the potential of machine
learning in early detection and highlighted the need for
further exploration of early intervention strategies.

3)Paper Name: Machine Learning-Based Smartphone
Addiction Risk Prediction: A Novel Approach
Authors: Priya Sharma, Rohit Gupta

Year: 2024
Summary: This paper proposes a hybrid model combining
K-Nearest Neighbor, Decision Trees, and Logistic

Regression to predict smartphone addiction risk based on
user behavior.

Key Algorithms: Hybrid Model, K-Nearest Neighbor,
Decision Trees

Key Findings: The hybrid model combining Decision
Trees and KNN vyielded superior accuracy compared to
standalone models.

Dataset: Data on smartphone usage, including screen time,
app usage, and user behavior.
Future Directions: Suggested integrating real-time user
feedback for continuous model improvement and further
research on enhancing hybrid models.

4)Paper Name: Machine Learning Model for Prediction of
Smartphone Addiction

Authors: Likhith A. Ranga, Dharani V, Nivedhitha
Geethika

Year: 2024

Summary: The paper discusses the continuous increase in
smartphone use and proposes a machine learning model
using Random Forest for high-dimensional data prediction.
Key Algorithms: Random Forest

Key Findings: Achieved high accuracy by leveraging
Random Forest’s robustness and ability to handle large
datasets.

Dataset: Dataset focused on smartphone usage patterns.
Future Directions: Future work includes validating
findings on larger and more diverse datasets and exploring
applications in other domains.

5)Paper Name: Proposed Implementation for Smartphone
Addiction Prediction Model
Authors: Aditya Raj, Aditya Spawar, Buragana
Pavankumar, Kushal Goyal, Mrs. Syeda Ayesha Unisa
Year: 2024

Summary: This paper proposes a machine learning model
using data cleaning techniques to ensure accurate
predictions of smartphone addiction.

Key Algorithms: Logistic Regression, Decision Tree,
Random Forest

Key Findings: Achieved promising results with high
accuracy in predicting smartphone addiction levels.
Dataset: Data collected from Kaggle (Mobile-Addiction
Dataset, 80KB in size).

Future Directions: Future scope includes leveraging
advanced models like LLaMA for even more accurate
predictions and exploring healthcare facility prediction
methodologies.

5 Proposed System

The "Smartphone Addiction Prediction Using Machine
Learning" system works by analyzing smartphone usage
patterns and psychological indicators to predict addiction
tendencies. The system collects and processes data from users,
which includes responses to a detailed survey about their
phone usage habits and addiction-related behaviors. This
survey collects information such as frequency of phone
checks, dependence on the phone during social
interactions, anxiety over losing the phone, and other
behaviors typically associated with addiction. The dataset
consists of 501 records with 21 attributes, which serve as
input features for the machine learning models.
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Once the data is collected, it undergoes preprocessing,
where missing values are handled, categorical var iables
are encoded, and the data is scaled for consistency. The
target attribute is binary, indicating whether a person is
addicted or not, with "Yes" (1) representing addiction and
"No" (0) indicating non-addiction. After preprocessing, the
data is split into training and testing sets, which are then
used to train and evaluate the machine learning models.
Three machine learning models—Stacking Classifier,
CatBoost  Classifier, and ExtraTrees Classifier—are
employed in this project to predict smartphone addiction.
The Stacking Classifier combines multiple base learners'
predictions using a meta-learner, which helps improve the
model's performance by reducing biases. This model
achieved a high accuracy rate of 94% in testing, making it
a reliable option for predicting smartphone addiction.

The second model, the CatBoost Classifier, is known for
handling categorical data effectively and performs well on
complex datasets. It uses gradient boosting to enhance
performance, achieving 96.12% test accuracy. The model is
particularly effective for datasets with categorical features,
such as those related to phone usage behaviors and
addiction-related patterns.

The third and most accurate model, the ExtraTrees
Classifier, employs an ensemble approach by generating
multip le decision trees and aggregating their predictions. This
model achieved perfect accuracy on the test set, making it the
most suitable choice for the system's final prediction. Its

ability to generalize well and prevent overfitting
contributed to its superior performance, providing highly
accurate  predictions regarding smartphone addiction
tendencies.

The system provides an interactive user interface through a
web-based platform, built with HTML, CSS, and JavaScript,
while Flask manages the backend. This ensures a smooth
user experience, where users can input their data, view
the results, and receive personalized feedback based on
their addiction risk. The models' predictions can be used
by healthcare professionals or app developers to design
interventions aimed at reducing smartphone addiction, thus
addressing a growing concern in the digital age.

6. Conclusion

In  conclusion, the project "Smartphone Addiction
Prediction Using Machine Learning" effectively illustrates
how machine learning methods may be used to identify
people who are at risk of developing a smartphone
addiction based on their usage habits and psychological
traits. High accuracy rates in predicting addiction tendencies
were attained by the system with the use of sophisticated
models such the ExtraTrees Classifier, Stacking Classifier,
and CatBoost Classifier; the ExtraTrees Classifier proved to
be the most successful model. With its data-driven
approach to tackling the growing issue of smartphone
addiction, this prediction tool offers substantial advantages
to researchers, mobile app developers, and healthcare
practitioners. The study not only advances our
understanding of smartphone addiction but also opens the
door to more efficient solutions and preventative measures
in the management of this contemporary problem by
providing tailored advice and early intervention techniques.

7. Future Work

The "Smartphone Addiction Prediction Using Machine
Learning” project has a tonne of room to grow and get
better in the future. In order to increase the model's
generalisability, one important area for future research is
growing the dataset to include a wider and more varied
group of users, possibly including data from various
demographic groups and geographic locations. Furthermore,
adding real-time data from smartphone sensors—like
screen time, app usage, and social media activity—could
improve the system's predictive power and make it more
accurate and dynamic in practical applications.

In order to better capture intricate patterns in user behaviour
and increase forecast accuracy, the system can be further
improved by integrating more advanced machine learning
approaches, such as deep learning algorithms. Ongoing
study and innovation in this area will be crucial to creating
more potent tools and methods for reducing the detrimental
effects of smartphone addiction on people's social and
mental health as it continues to spread as a worldwide
problem.
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