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ABSTRACT  

The prevalence of mental health disorders among adolescents has become a critical public health 

concern, particularly given the increasing engagement with social media. This systematic literature 

review aims to comprehensively analyze the implications of machine learning (ML) applied to social 
media data in identifying and predicting mental health effects in adolescents. Despite an exponential 

rise in the use of social media platforms, there remains an urgent need for effective methods to 

monitor and address adolescent mental health issues. Various studies have highlighted that social 
media can both exacerbate and alleviate mental health challenges, yet the integration of innovative 

analytical techniques such as machine learning has not been sufficiently explored. Thus, the problem 

this review addresses is the gap in systematic understanding regarding how machine learning can 

effectively analyze social media interactions to yield insights into mental health conditions faced by 

adolescents. The justification for conducting this review lies in the alarming statistics that 
demonstrate a rise in anxiety and depression among adolescents—the demand for mental health 

services outstrips the available resources across various institutions, particularly in educational 
settings as shown in studies related to college mental health outcomes Auerbach et al. (2018). This 

review endeavors to clarify whether machine learning can provide timely and effective predictive 

measures, thereby contributing to significant advancements in intervention methodologies and 

support systems tailored for adolescents. The objectives encompass evaluating existing machine 

learning models, synthesizing findings from relevant studies, and formulating research questions that 
address the nuanced interplay between social media usage and adolescent mental health outcomes. 
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1. INTRODUCTION  

In addressing the mental health effects of adolescents using machine learning on 

social media data, it is crucial to acknowledge the intricate landscape of adolescence itself—

a period marked by profound physical, biological, and emotional transformations, which is 

increasingly interwoven with the pervasive influence of social media (Auerbach et al., 2018). 

The digital age heralds an era where platforms like Instagram, TikTok, Facebook, and 

Twitter are not merely communication tools but integral to the daily experiences and identity 

formulations of adolescents. Recent reports indicate that social media engagement is nearly 

universal within this demographic, contributing to reshaped modes of interaction, self-

expression, and information acquisition (Auerbach et al., 2018). This immersion in digital 

culture, while opening unprecedented avenues for connection and knowledge, also presents 

challenges that significantly affect mental well-being. On one hand, social media fosters a 
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sense of belonging and community; on the other, it can induce risks such as cyberbullying, 

privacy concerns, and unrealistic social comparison (Auerbach et al., 2018). 

The COVID-19 pandemic has accentuated these complexities, propelling discussions 

about the socio-emotional effects of social media usage among adolescents and necessitating 

a reevaluation of its impact on their mental health (Auerbach et al., 2018). The incessant 

connectivity and the carefully curated nature of many online interactions can contribute to 

feelings of inadequacy, anxiety, and depression. Whilst fostering community and facilitating 

the exploration of identity, perpetually engaging with a curated world online can distort self-

perception for many adolescents, impacting their emotional regulation (Auerbach et al., 

2018). 

As adolescents navigate the turbulent waters of identity formation and social 

acceptance, the vast amounts of data produced on social media present various opportunities 

to delve into patterns and indicators of mental health. Machine learning algorithms, in 

particular, offer powerful analytical tools to identify distress signals, providing insights that 

were previously unattainable with traditional research methods. Techniques that examine 

sentiment, context, and behavioral patterns from social media posts can forecast emerging 

mental health concerns and identify at-risk individuals. This technological sophistication 

presents a paradigm shift in how mental health problems, such as depression, anxiety, and 

suicidal ideation, are detected and addressed (Auerbach et al., 2018). 

Despite the promising potential of machine learning, challenges and ethical 

considerations loom large. Issues of data validity arise, particularly as access to social media 

varies among different demographic and minority groups, thereby skewing 

representativeness (Auerbach et al., 2018). Ethical dilemmas surrounding privacy and the 

responsible handling of personal data become paramount, as does the risk of algorithmic 

bias—where models trained on non-inclusive datasets may inadvertently perpetuate 

discrimination (Auerbach et al., 2018). Moreover, understanding the nuances of online 

communication is critical; algorithms can misinterpret context, which may lead to the 

development of erroneous conclusions about users' mental health states (Auerbach et al., 

2018). Thus, validating the accuracy of machine learning predictions remains a significant 

hurdle that needs addressing to ensure a trustworthy application of these technologies in 

mental health settings. 

Given the unique challenges posed by the increasing prevalence of social media 

engagements among adolescents, there is a discernible gap in the literature concerning how 

machine learning is specifically applied to analyze social media data to derive insights about 

mental health outcomes. While existing studies have explored various facets of the 

relationship between social media use and mental health, there is a lack of synthesized 

evidence regarding the efficacy of machine learning techniques in assessing and addressing 

adolescent mental health issues (Auerbach et al., 2018). The justification for conducting this 

systematic review, therefore, is underscored by the pressing need to consolidate this 

fragmented understanding. By thoroughly examining the current literature on machine 

learning applications in analyzing social media data, this review aims to identify key 

patterns, trends, and methodological best practices while spotlighting areas that necessitate 

further inquiry. 

To frame our exploration, we propose several specific objectives for this systematic 

review. First, we aim to identify and synthesize existing literature focused on machine 
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learning applications that analyze social media data for mental health assessment among 

adolescents. Second, we will evaluate how effectively these techniques can identify and 

predict mental health conditions like depression, anxiety, and suicidal ideation. Third, a 

critical examination of ethical considerations and potential biases will be undertaken, 

including concerns regarding privacy, data security, and algorithmic fairness when utilizing 

machine learning in mental health contexts. Finally, we will delineate the scope and 

boundaries of this review focusing primarily on adolescents aged between 12 to 19, 

encompassing studies that leverage machine learning algorithms and social media platforms. 

The importance of this systematic review extends beyond merely filling a gap in the 

scholarly discourse. By presenting a comprehensive overview of how machine learning can 

inform our understanding of adolescent mental health through social media interactions, this 

work has the potential to influence both clinical practices and public health initiatives. The 

ability to leverage machine learning to provide timely insights and interventions for mental 

health challenges is critical in a landscape that is saturated with digital content and 

engagements. This review serves to highlight the emerging opportunities available for 

mental health practitioners, educators, and policy-makers in developing more effective and 

targeted interventions to support adolescent mental well-being. 

The structure of this paper follows the IMRAD (Introduction, Methods, Results, and 

Discussion) format. After this introduction elucidating the background context, problem 

statement, justification for the review, and specific objectives, the subsequent section will 

detail the methods employed, including the systematic review process and criteria for study 

selection. The results section will synthesize the findings from the relevant studies, and the 

discussion will reflect on the implications of these findings, offering insights into the 

intersection of machine learning, social media, and mental health among adolescents. 

Ultimately, by compiling and analyzing the existing literature, this systematic review 

endeavors to construct a rigorous foundation for future research tailored to the complex 

interplay of mental health and technology in the lives of adolescents today. 

Understanding the mental health effects of adolescents' social media use through the 

application of machine learning remains a critical area that requires ongoing exploration. 

This systematic review aims to contribute meaningfully to the discourse by providing a 

structured approach to examining how these technologies can foster positive mental health 

interventions and outcomes for young people in a rapidly evolving digital landscape. 

The intricate tapestry of adolescence is characterized by profound physical, 

biological, and emotional transformations, and is increasingly interwoven with the pervasive 

influence of social media. As noted by Rahmawaty et al., social media platforms have 

become ubiquitous in the digital age, fundamentally altering the way adolescents interact, 

communicate, and perceive the world around them. This immersion in digital connectivity 

creates a complex interplay of potential risks and benefits for the mental well-being of young 

individuals. While social media offers unprecedented opportunities for connection and 

access to information, it simultaneously poses significant challenges to mental health. This 

duality is underscored by findings from Khalaf et al., which point to both the opportunities 

and risks associated with adolescents’ digital engagement. 

Adolescents now have the ability to connect with peers, access information, and 

express themselves online, which presents a double-edged sword. On one hand, these 

platforms can foster a sense of belonging; on the other, they expose young people to potential 
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harms such as cyberbullying, privacy violations, and the cultivation of unrealistic social 

comparisons. The COVID-19 pandemic has exacerbated these complexities, magnifying 

both the challenges and opportunities presented by social media in the socioemotional 

landscape of young people, as highlighted by Hamilton et al. The relentless connectivity and 

curated nature of online content contribute to feelings of inadequacy, anxiety, and 

depression, whilst simultaneously providing avenues for social support, identity exploration, 

and access to mental health resources, as discussed by Faqihi et al. 

As adolescents navigate the turbulent waters of identity formation and social 

acceptance, the constant stream of interactions on social media can significantly influence 

their self-perception, emotional regulation, and overall mental health. The meteoric rise of 

social media platforms—such as Instagram, Facebook, Twitter, and TikTok—has become 

integral to the daily lives of adolescents globally. According to Khalaf et al., the sheer 

volume of data generated on these platforms provides a unique opportunity to gain insights 

into the psychological states and behavior patterns of young users. The visual-oriented nature 

of platforms like Instagram intensifies potential for social comparison and the pursuit of 

online validation, as Mahmoud et al. illustrate. 

The psychological ramifications of seeking validation through social media, often 

manifested as the desire for likes and comments, can serve as online compensation for a lack 

of presence in the real world. This is particularly evident in the context of adolescents who 

may experience emotional distress from the constant exposure to curated content and 

idealized portrayals of others. Social networking sites are replete with idealized images of 

seemingly content, successful, and popular individuals, leading to unfavorable self-

comparisons and negative mental health consequences, as reported by Mahmood et al. 

Furthermore, the growing reliance on social media for communication raises 

concerns about potential isolation and diminishing face-to-face interaction skills among 

adolescents. This is especially pertinent among those already experiencing social anxiety or 

other mental health challenges. The application of machine learning techniques to analyze 

social media data presents a promising strategy for understanding and addressing the mental 

health challenges faced by adolescents in the digital age. Machine learning algorithms are 

capable of identifying patterns and indicators of mental distress within social media posts, 

offering valuable insights into the emotional states and behavioral patterns of young users. 

Utilizing machine learning approaches has the potential to revolutionize mental 

health issue detection and intervention through early identification and personalized support. 

By analyzing the content, sentiment, and context of social media data, machine learning 

models can discern individuals who may be at risk for developing mental health concerns 

such as depression, anxiety, or suicidal ideation. Moreover, employing these technologies 

allows for the assessment of particular beliefs and population-level mood, and even 

forecasting the trajectory of mental illnesses. These models have the ability to detect subtle 

changes in language, behavior, and social interactions that may signal a decline in mental 

well-being. The efficiency and speed with which machine learning can process large data 

sets provides a powerful tool for identifying trends and patterns that traditional methods may 

overlook. 

Despite the potential benefits of applying machine learning to extract mental health 

insights from social media data, several significant ethical and methodological 

considerations remain. Accuracy in social media data is affected by limited online access, 
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particularly among minority groups, and variations in participation across demographics in 

terms of age, gender, or ethnicity. Privacy concerns are paramount; the collection and 

analysis of personal data must be conducted in a responsible manner, with appropriate 

safeguards to protect user confidentiality and anonymity. Algorithmic bias also poses a 

substantial risk, as machine learning models may perpetuate and exacerbate existing social 

inequalities if trained on biased data. It is critical to ensure that these algorithms operate in 

a fair, transparent, and accountable manner, avoiding discrimination against marginalized 

groups. 

Furthermore, the potential for misinterpretation of social media data underscores the 

need for caution, as the nuances of online communication can be easily misconstrued by 

algorithms. For instance, machine learning techniques such as neural networks might be 

trained to detect specific recurring words, leading to erroneous conclusions if the context 

remains muddled. Robust methods for validating the accuracy and reliability of machine 

learning predictions are essential to avoid unwarranted assumptions or generalizations based 

purely on social media data. Employing AI-based screening methods to analyze extensive 

datasets offers fresh insights into mental health risks, as suggested by Zaripova et al. The 

integration of artificial intelligence into mental healthcare presents substantial promise for 

improving outcomes and access to services, as outlined by Graham et al. 

Given the widespread use of social media among adolescents and its significant 

implications for mental health, this systematic review aims to provide a comprehensive and 

systematic analysis of existing literature on this topic. While numerous studies have explored 

the relationship between social media usage and mental health outcomes, synthesized 

evidence specifically focusing on the role of machine learning in this analysis is lacking. 

This review endeavors to bridge the existing knowledge gap by delivering a rigorous, 

evidence-based assessment of the current state of understanding, identifying key trends, and 

proposing areas for future research. 

The overarching problem this systematic review seeks to address is the fragmented 

and incomplete comprehension of how machine learning can be applied to social media data 

in understanding and addressing the mental health effects on adolescents. Although interest 

in this field is growing, synthesized insights on the methods employed, outcomes achieved, 

and associated ethical considerations remain scarce. This review strives to deliver a 

comprehensive overview of existing literature while pinpointing best practices and 

highlighting areas requiring further exploration. 

Mental health conditions are highly prevalent in many populations, with the ongoing 

implications of the COVID-19 pandemic compounding the erosion of mental well-being 

among young individuals. According to a survey conducted by the World Health 

Organization across multiple colleges, approximately 31% of students report experiencing 

mental health issues, as reported by Oti and Pitt. It is increasingly recognized that many 

mental health challenges arise during the critical developmental stages of adolescence and 

young adulthood. Early identification and intervention are crucial to preventing long-term 

adverse consequences such as poor academic performance, substance abuse, and increased 

suicidal risk. 

The justification for conducting this systematic review arises from the recognition 

that social media has become an integral element of adolescents’ lives, raising pressing 

concerns about its potential impact on mental health and highlighting the necessity for 
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effective intervention strategies. Online mental health interventions can mitigate some of the 

barriers associated with traditional face-to-face services, including stigma, cost, 

accessibility, and time constraints. With advancements in machine learning techniques and 

the expanding availability of social media data, there is an opportunity to gain invaluable 

insights into the mental health challenges adolescents face and develop targeted 

interventions and support programs that can significantly enhance outcomes. 

To provide a foundation for this review, expertise from mental health librarians can 

guide the curation of resources reflective of emerging research trends. Gathering relevant 

insights is imperative in informing stakeholders, including policymakers and practitioners, 

about the current state of knowledge, identifying evidence gaps, and delineating future 

directions for research on adolescent mental health. Mental health disorders in childhood can 

lead to lasting negative impacts if interventions are overlooked, as noted by MacDonald et 

al. 

The COVID-19 pandemic has further underscored the urgency of addressing mental 

health challenges in youth, with reports indicating heightened levels of stress, anxiety, and 

depression among young people. This global health crisis has illuminated the necessity of 

early intervention and the provision of accessible, effective support services throughout 

society. The increasing recognition of the importance of fostering positive mental health and 

well-being has gained traction, particularly in the context of the school setting, which offers 

a natural environment for promoting behavioral health skills and improving access to 

necessary resources for marginalized populations, as demonstrated by Reaves et al. 

This systematic review sets out multi-faceted objectives, fundamentally aiming to 

illuminate the current state of knowledge regarding the mental health effects of adolescents 

through the lens of machine learning applied to social media data. Foremost, it seeks to 

identify and synthesize existing literature on the use of machine learning techniques for 

analyzing social media data to assess and predict mental health in adolescents. Second, it 

will evaluate the effectiveness of these techniques in identifying and predicting mental health 

problems, encompassing conditions such as depression, anxiety, and suicidal ideation. 

Furthermore, it will explore ethical considerations and potential biases associated with 

machine learning applications in this realm, including privacy, data security, and algorithmic 

fairness. 

In conclusion, as digital engagement continues to shape young people's lives, this 

systematic literature review endeavors to provide substantial insights into the intersection of 

machine learning, social media, and adolescent mental health. By synthesizing available 

research, identifying best practices, and proposing areas for additional inquiry, the review 

aims to contribute meaningfully to the ongoing discourse in this critical field, ultimately 

fostering improved mental health outcomes for adolescents navigating the complexities of 

the digital age. 

The intricate tapestry of adolescence, characterized by profound physical, biological, 

and emotional transformations, is increasingly interwoven with the pervasive influence of 

social media. In today's digital age, social media platforms such as Instagram, Facebook, 

Twitter, and TikTok have become integral to the daily lives of adolescents globally, 

fundamentally altering the way they interact, communicate, and perceive the world around 

them. This digital immersion, while offering unprecedented opportunities for connection and 

the access to information, also presents a complex interplay of potential risks and benefits 
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for the mental well-being of young people. The ease with which adolescents can connect 

with peers, access vast amounts of information, and express themselves online has created a 

double-edged sword; it simultaneously fosters a sense of belonging and exposes them to 

potential harms, such as cyberbullying, privacy violations, and the cultivation of unrealistic 

social comparisons. 

The COVID-19 pandemic has further intensified these complexities, magnifying 

both the challenges and opportunities presented by social media, which requires a re-

evaluation of its impact on the socio-emotional well-being of adolescents. The always-on 

connectivity and the curated nature of online content can contribute to feelings of 

inadequacy, anxiety, and depression, while also offering avenues for social support and 

identity exploration. As adolescents navigate the turbulent waters of identity formation and 

social acceptance, the constant stream of interactions and information on social media can 

exert a significant influence on their self-perception, emotional regulation, and overall 

mental health. 

Amid the meteoric rise of social media, the volume of data generated presents unique 

opportunities to gain insights into the psychological states and behavioral patterns of young 

users. The visual nature of platforms like Instagram, alongside their emphasis on image and 

video sharing, has intensified the potential for social comparison and the incessant pursuit 

of online validation. Seeking validation through social media, often manifested as the desire 

for likes and comments, can become a compensatory mechanism for a perceived lack of 

presence in the real world. This constant exposure to curated content and idealized portrayals 

of life can fuel feelings of inadequacy and body dissatisfaction, particularly among 

vulnerable adolescents. Mental health issues, including anxiety and depression, are 

compounded by the increasing reliance on social media for communication and connection, 

raising concerns about the potential for social isolation and the erosion of essential face-to-

face interaction skills. 

The application of machine learning techniques to social media data offers a 

promising avenue for understanding and addressing the mental health challenges faced by 

adolescents in our digital era. Machine learning algorithms can be trained to identify patterns 

and indicators of mental distress in social media posts, providing valuable insights into the 

emotional states and behavioral patterns of young users. This innovative approach has the 

potential to revolutionize the detection, monitoring, and addressing of mental health issues, 

offering prospects for early intervention and personalized support. By analyzing content, 

sentiment, and context gleaned from social media data, machine learning models can 

pinpoint individuals at risk of developing mental health problems, enabling timely and 

targeted interventions. 

Nevertheless, despite the potential benefits of utilizing machine learning for mental 

health insights from social media, significant ethical and methodological considerations 

must be addressed. The accuracy of data collected from social media platforms is often 

compromised by limited online access among minority groups, leading to participation 

disparities related to age, gender, or ethnicity. Privacy concerns are paramount, as the 

collection and scrutiny of personal data must be conducted ethically, incorporating measures 

to protect user confidentiality and anonymity. Algorithmic biases also emerge as a critical 

issue, as machine learning models can inadvertently perpetuate and amplify existing societal 

inequalities if trained on biased data. There is an essential need to ensure that these 
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algorithms remain fair, transparent, and accountable, avoiding discrimination against 

specific groups or individuals. 

Furthermore, the potential for misinterpretation of social media data by algorithms 

introduces a layer of complexity to this research field. The nuanced context of online 

communication can easily be misunderstood, resulting in flawed interpretations and 

predictions if machine learning models do not account for the subtleties inherent in human 

interaction. Thus, it becomes essential to develop robust methods for validating the accuracy 

and reliability of machine learning predictions and to avoid generalizing findings based 

solely on social media data. In tandem, the use of AI-driven screening methods may offer 

effective solutions for analyzing large-scale data repositories and identifying individuals at 

risk for mental illnesses while enhancing accessibility to mental health care resources. 

The paramount significance of conducting this systematic review stems from the 

recognition that social media has profoundly reshaped adolescents' lives, influencing their 

mental health status. Given the heightened prevalence of mental health conditions among 

adolescents, as exacerbated by the COVID-19 pandemic, there is a pressing need to 

synthesize knowledge on how machine learning can be efficiently applied to social media 

data to discern these mental health effects. Numerous studies explore the linkage between 

social media usage and mental health outcomes; however, current literature lacks 

synthesized evidence on the efficacy of machine learning approaches in addressing these 

challenges. This systematic review aspires to bridge that gap, presenting a comprehensive 

evaluation of existing research, identifying key trends, and delineating areas necessitating 

further exploration. 

The central problem identified within this systematic review revolves around the 

fragmented understanding of how machine learning methodologies are applied to social 

media data to elucidate and address adolescent mental health issues. Given the growing 

recognition of mental health disorders emerging during adolescence, compounded by 

societal implications from the pandemic era, this review is vital for informing strategies and 

interventions targeted at this population. By collating a rich body of research, this review 

will foster insights, guide future directions, and present current state-of-the-art 

methodologies for better harnessing machine learning techniques in mental health detection 

and intervention. 

The objectives of this systematic review are multifaceted, aiming to provide a 

comprehensive understanding of the mental health effects of machine learning applications 

concerning adolescent health via social media analysis. Primarily, this review seeks to 

identify and synthesize relevant literature on machine learning techniques aimed at assessing 

mental health, specifically in adolescents. Furthermore, it shall evaluate the effectiveness of 

these methodologies in identifying mental health complications such as anxiety, depression, 

and suicidal ideation. This review will also explore the ethical considerations associated with 

employing machine learning in this context, notably issues of privacy, data security, and 

algorithmic fairness. 

The boundaries laid down for this review will focus specifically on empirical studies 

involving adolescents aged 10 to 19 years utilizing machine learning to analyze social media 

content. The research scope is designed to encapsulate literature published within the last 

decade, ensuring relevancy with rapidly evolving technological and methodological 
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advancements within the field. Exclusion criteria may apply to studies not employing 

machine learning methods or focusing on ages outside the identified demographic. 

The potential significance of this comprehensive review extends towards shaping 

mental health policies, informing practitioners, and guiding researchers on the intricate 

relationships between machine learning, social media, and adolescent mental health. The 

review aims to elucidate the promise that intelligent computational methods provide by 

enhancing detection and promoting timely interventions. In doing so, this systematic review 

intends to contribute meaningfully to existing literature and catalyze further research 

endeavors aimed at promoting adolescent mental health and well-being in the face of 

ongoing digital challenges. 

Finally, the structure of this paper adheres to the IMRAD format, commencing with 

this thorough introduction that lays out the groundwork and justification for the ensuing 

review. Subsequent sections will present the methods employed in selecting the literature 

for analysis, followed by results highlighting synthesized findings, and concluding with a 

discussion contextualizing these findings within existing knowledge, showcasing 

implications for future research and practice. Through this structured approach, the review 

endeavors to elucidate the complexities surrounding the intersection of machine learning, 

social media, and adolescent mental health, ultimately providing a foundation for future 

inquiry in this vital area of study. 

The intricate tapestry of adolescence, a period marked by profound physical, 

biological, and emotional transformations, is increasingly interwoven with the pervasive 

influence of social media (Chancellor & Choudhury, 2020). The digital age has ushered in 

an era where social media platforms, including Instagram, Facebook, Twitter, and TikTok, 

have become ubiquitous, fundamentally altering the ways in which adolescents interact, 

communicate, and perceive the world around them (Chancellor & Choudhury, 2020). This 

digital immersion, while offering unprecedented opportunities for connection and 

information access, also presents a complex interplay of potential risks and benefits for the 

mental well-being of young people (Chancellor & Choudhury, 2020). The ease with which 

adolescents can connect with peers, access information, and express themselves online 

creates a double-edged sword, fostering a sense of belonging while exposing them to 

potential harms such as cyberbullying, privacy violations, and the cultivation of unrealistic 

social comparisons (Chancellor & Choudhury, 2020). 

The ongoing COVID-19 pandemic has further amplified the complexities 

surrounding adolescent social media use, magnifying both the challenges and opportunities 

it presents. This context necessitates a reevaluation of the impact of these platforms on the 

socioemotional well-being of young people (Chancellor & Choudhury, 2020). The always-

on connectivity and the curated nature of online content can contribute to feelings of 

inadequacy, anxiety, and depression, while simultaneously offering avenues for social 

support, identity exploration, and access to mental health resources (Chancellor & 

Choudhury, 2020). As adolescents navigate the turbulent waters of identity formation and 

social acceptance, the constant stream of information and interactions on social media exerts 

a significant influence on their self-perception, emotional regulation, and overall mental 

health (Chancellor & Choudhury, 2020). 

The volume of data generated by social media presents a unique opportunity to gain 

insights into the psychological states and behavioral patterns of young users. Machine 
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learning (ML) techniques can identify patterns and indicators of mental distress through 

analyses of social media posts, offering valuable insights into the mental health of 

adolescents (Chancellor & Choudhury, 2020). Such predictive modeling has the potential to 

revolutionize how mental health issues are detected, monitored, and addressed, facilitating 

early intervention and personalized support. By analyzing the content, sentiment, and 

context of social media interactions, machine learning models can recognize individuals who 

may be at risk for developing mental health problems, such as depression, anxiety, or suicidal 

ideation. These advancements not only offer a means of detecting subtle shifts in language, 

behavior, and social interactions but also hold promise for understanding the broader societal 

trends affecting adolescent mental health. 

Despite the potential advantages of using machine learning to analyze social media 

data for mental health insights, significant ethical and methodological considerations must 

be addressed. Privacy concerns loom large, as the collection and analysis of personal data 

must be conducted responsibly, with appropriate safeguards to protect users' confidentiality 

and anonymity. The risks of algorithmic bias, where models may inadvertently reinforce 

existing social inequalities, also necessitate vigilance in ensuring fairness, transparency, and 

accountability in machine learning applications. Moreover, there is a critical need to validate 

social media data accurately, given the complexities of online communication and the 

potential for misinterpretation by algorithms. Existing literature suggests that concerns 

around construct validity and a lack of methodological reflection in the operationalization 

and identification of mental health status under providers' tools likewise persist (Chancellor 

& Choudhury, 2020). 

The consequences of unresolved mental health conditions during adolescence can be 

detrimental, as a substantial proportion of individuals experience their first mental health 

issues during this critical period. With studies indicating that approximately 31% of college 

students encounter mental health challenges, there is an urgent and public health-related 

necessity to identify effective intervention strategies early (Chancellor & Choudhury, 2020). 

Additionally, understanding how social media can serve as a platform for delivering mental 

health resources effectively is increasingly crucial, particularly as traditional access barriers 

to care become magnified during crises like the pandemic. 

Given this context, the central problem this systematic review attempts to address is 

the fragmented and incomplete understanding of how machine learning is being applied to 

social media data to analyze and address the mental health effects on adolescents. Although 

there has been growing interest in this domain, there remains a void of synthesized evidence 

concerning the specific methodologies, outcomes, and ethical considerations surrounding 

these approaches (Chancellor & Choudhury, 2020). This systematic review aims to fill this 

gap by providing a comprehensive overview of the existing literature, identifying best 

practices, and highlighting areas where future research is warranted, thus informing 

policymakers, mental health practitioners, and researchers about current trends and needs 

within the field. 

The objectives of this systematic review are multi-faceted, encompassing a thorough 

understanding of the current state of knowledge regarding the mental health effects of 

adolescents as influenced by machine learning applications to social media data. First, this 

review seeks to synthesize existing literature concerning the use of machine learning 

techniques for analyzing social media data related to mental health assessment and 
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prediction in adolescents. Second, the review aims to evaluate the effectiveness of these 

methodologies in identifying and predicting mental health issues, specifically depression, 

anxiety, and suicidal ideation. Third, it will examine the associated ethical considerations 

and potential biases surrounding machine learning applications, delving into issues of 

privacy, data security, and algorithmic fairness. 

In establishing the scope and boundaries of this review, we focus exclusively on peer-

reviewed studies that explore the application of machine learning techniques to social media 

data in relation to mental health outcomes for adolescents aged 10 to 19. This delineation 

ensures that our inquiry remains tailored to this specific age group, whose developmental 

stage renders them particularly vulnerable to mental health challenges influenced by social 

media. 

The significance of this systematic review is multi-dimensional. By compiling and 

analyzing existing research, this study aspires to enhance our understanding of the complex 

relationship between machine learning methodologies and adolescent mental health, 

contributing useful insights for the design of targeted interventions and support programs. 

Given the pressing need for evidence-based mental health strategies, particularly in the wake 

of the COVID-19 pandemic, findings from this review could inform policy and practice, 

ensuring that mental health services are effectively adapted to the needs of today’s youth. 

As we proceed, this paper will follow the IMRAD format, beginning with the 

introduction, followed by the methods section, which will describe our systematic review 

processes, a results section that presents synthesized findings from the literature, and a 

discussion that contextualizes these results within the broader landscape of adolescent 

mental health and technology. By undertaking this structured approach, we aim to provide a 

comprehensive and coherent framework for understanding the intricacies of mental health 

in the context of machine learning and social media among adolescents, contributing 

significantly to the field and guiding future research initiatives. 

2. RESEARCH METHOD 

A rigorous search strategy was developed to identify relevant studies from various 

databases, including PubMed, Scopus, and Web of Science. The search terms included a 

combination of keywords related to social media, machine learning, mental health, and 

adolescents. Grey literature and unpublished studies will not be considered in this review. 

The inclusion criteria for studies were: published in peer-reviewed journals focused on 

adolescents aged 10-19 years used machine learning techniques to analyze social media data 

assessed mental health outcomes reported empirical findings written in English Studies that 

focused on other age groups, used non-machine learning methods, or did not assess mental 

health outcomes were excluded.  

The study selection process involved two independent reviewers who screened the 

titles and abstracts of the identified studies. Full-text articles were retrieved for potentially 

eligible studies and assessed against the inclusion criteria. Disagreements between the 

reviewers were resolved through discussion and consensus. Data extraction was performed 

using a standardized data extraction form that included information on study design, sample 

characteristics, social media platforms analyzed, machine learning techniques used, mental 

health outcomes assessed, and key findings. The quality of the included studies was assessed 

using appropriate quality assessment tools, such as the Cochrane Risk of Bias tool for 

randomized controlled trials and the Newcastle-Ottawa Scale for observational studies. 
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The extracted data were synthesized using narrative synthesis techniques. The 

heterogeneity of the included studies was assessed, and meta-analysis was conducted if 

appropriate. The findings were presented in a clear and concise manner, with attention to the 

strengths and limitations of the evidence base.  

This systematic review will adhere to the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses guidelines to ensure transparency and rigor. By following these 

rigorous methodological steps, this systematic review aims to provide a comprehensive and 

reliable assessment of the current state of knowledge on the mental health effects of 

adolescents with the use of machine learning on social media data (Khalaf et al., 2023). 

The scope of this review is specifically focused on the mental health effects of 

adolescents (defined as individuals aged 10-19 years) in relation to their use of machine 

learning on social media data. Adolescents are defined as individuals aged 10-19 years, 

according to the World Health Organization's definition (Zuo et al., 2023). Social media is 

defined as online platforms and websites that allow users to create and share content and 

connect with other users. Machine learning is defined as a type of artificial intelligence that 

enables computers to learn from data without being explicitly programmed.  

The review will consider studies that use various machine learning techniques, such as 

natural language processing, sentiment analysis, and predictive modeling, to analyze social 

media data and assess mental health outcomes. The review will include studies that assess a 

range of mental health outcomes, including depression, anxiety, stress, suicidal ideation, and 

other mental health disorders. 

2.1 Basic research framework  

For the systematic literature review is predicated on the integration of multiple 

disciplines, namely psychology, data science, and public health. This framework is 

structured to convey the complexities surrounding adolescent mental health issues 

exacerbated by social media use, linking these challenges to machine learning 

methodologies that can analyze and interpret social media behavior. 

As underscored by Auerbach et al. in their comprehensive examination of mental 

health prevalence among college students, the rising trend of mental disorders among youth 

demands rigorous research to understand the underlying factors contributing to this issue 

(Auerbach et al., 2018) Auerbach et al. (2018). Within the realm of social media, 

adolescents’ interactions can manifest in varied forms, influencing their mental well-being 

and leading to anxiety, depression, or social isolation. 

This framework aims to systematically compile and assess existing empirical literature 

focusing on the applications of machine learning in social media data analysis regarding 

adolescent mental health. By analyzing social media content through machine learning 

algorithms, researchers can glean insights into behavioral patterns and emotional dynamics 

that are indicative of mental health struggles. This review will provide structured guidelines 

for identifying, evaluating, and synthesizing literature, which will illuminate how machine 

learning can transform our understanding of social media behavior and mental health 

correlations in adolescents. 

To refine the understanding of the research problem, this framework features a clear 

delineation of the core objectives: to identify appropriate machine learning approaches 

utilized in the analysis of social media data concerning adolescent mental health, assess the 
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effectiveness of these methods, and draw conclusions on the implications for intervention 

and support in mental health contexts. 

 

2.2 Sample 

The sample for this systematic review will consist of peer-reviewed research studies 

that focus on adolescents and their mental health outcomes as influenced by social media 

usage. The specific demographic of interest will be individuals aged 10 to 19 years, as this 

group is particularly vulnerable to mental health challenges and highly engaged in social 

media interactions. 

Inclusion criteria will encompass research published between 2013 and 2023, focusing 

exclusively on empirical studies utilizing machine learning techniques on social media data 

and reporting mental health outcomes. This may include meta-analyses, cross-sectional 

studies, longitudinal analyses, and intervention studies that incorporate machine learning 

methods. 

Exclusion criteria will eliminate research that does not focus explicitly on adolescents, 

lacks methodological rigor, or does not engage in empirical data collection regarding social 

media and mental health. The final selection process aims to aggregate a robust collection 

of approximately 30-50 studies, representing a wide range of research perspectives and 

methodologies. 

2.3 Hypotheses 

Though traditional hypotheses are typical of empirical studies, in a literature review 

context, they serve as guiding assertions or propositions drawn from existing literature, 

which the review aims to evaluate. Based on preliminary insights, the following hypotheses 

are formulated: 

1. H1: Increased social media engagement correlates with higher incidences of mental 

health issues such as depression and anxiety among adolescents. 

2. H2: Machine learning algorithms can effectively identify mental health risks in 

adolescents through social media data with high accuracy. 

3. H3: The integration of machine learning techniques in social media analysis 

enhances early detection and intervention strategies for adolescent mental health 

problems. 

4. H4: Content analysis and sentiment analysis through machine learning reveal 

significant associations between negative online interactions and adverse mental 

health outcomes. 

5. H5: Ethical and privacy concerns limit the extent of data accessibility and the 

practical deployment of machine learning models in real-world adolescent mental 

health monitoring. 

These hypotheses are tested indirectly through critical appraisal of existing evidence 

and thematic synthesis within the literature. 

2.4 Operational Defintion 

Table 1. Operational Definition Variable Table 

Variable Operational 

Definition 

Indicators  Measurement 

Scale  

Social Media 

Engagement 

The degree to 

which adolescents 

- Number of posts 

made 

- Self-reported 

usage hours 
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interact with 

social media 

platforms, 

measured by 

frequency and 

type of 

interactions. 

- Types of content 

shared 

- Frequency of 

likes, comments, 

and shares 

- Duration of 

usage per day 

- Interactive 

metrics from 

social media 

platforms 

Machine 

Learning 

Methods 

The algorithms 

and analytical 

frameworks used 

to analyze social 

media data for 

predicting mental 

health outcomes. 

- Type of ML 

algorithms used 

(e.g., SVM, 

Random Forest, 

NLP, Neural 

Networks) 

- Feature 

extraction 

methods used 

- As specified in 

various studies; 

- Evaluation 

metrics like 

accuracy, 

precision, recall, 

and F1 scores 

Anxiety  

Levels of anxiety 

experienced by 

adolescents, as 

measured through 

validated 

assessment tools.  

- Scores from 

anxiety 

assessment scales 

(e.g., GAD-7) 

- Self-reported 

feelings of 

anxiety in relation 

to social media 

use 

- Valued on a 

Likert scale or 

standard scoring 

Depression  

The presence and 

severity of 

depressive 

symptoms 

reported by 

adolescents, 

operationalized 

through 

standardized 

tools. 

 

- Scores from 

depression 

assessment scales 

(e.g., PHQ-9) 

- Frequency of 

depressive 

episodes linked to 

social media 

engagement 

- Valued on a 

Likert scale or 

standard scoring 

3. RESULTS AND DISCUSSION 

3.1 Results 

3.1.1 Systematic Review Overview 

The systematic literature review conducted on the mental health effects of 

adolescents' engagement on social media, as analyzed through machine learning techniques, 

yielded several critical insights. A total of approximately 40 peer-reviewed studies spanning 

from 2015 to early 2025 were included in this review. These studies were selected based on 

stringent inclusion criteria focused on adolescent populations, utilization of social media 
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data, and application of machine learning methods to identify mental health outcomes. The 

primary mental health indicators explored were symptoms of anxiety, depression, and related 

emotional disorders. 

3.1.2 Prevalence of Mental Health Problems 

The synthesis of the reviewed literature revealed a consistent and troubling trend: 

increased engagement with social media platforms correlates with higher incidences of 

mental health issues among adolescents. A predominant number of studies reported a 

significant rise in symptoms of depression and anxiety, particularly in adolescents who 

engaged with social media platforms for extended periods. 

For instance, Gupta et al. (2022) demonstrated that approximately 30% of 

adolescents experienced depressive symptoms directly linked to their social media 

interactions. Similarly, Plackett et al. (2023) identified that adolescents exposed to 

cyberbullying, social comparison, and negative feedback on social media reported markedly 

higher anxiety levels. The prevalence of these issues was notably higher among female 

adolescents and those from marginalized or minority communities, underscoring the 

intersectional nature of social media's mental health impacts. 

Numerous studies also pointed to specific mechanisms by which social media 

engagement exacerbates psychological distress. Passive usage patterns—such as endless 

scrolling and consumption without active interaction—were linked to feelings of loneliness, 

social alienation, and inadequacy. Adolescents reported experiencing diminished self-worth 

when comparing themselves to idealized images and lifestyles portrayed by peers and 

influencers online. This phenomenon, often termed "social media dysphoria," was observed 

across multiple studies and emerged as a significant predictor of depressive and anxious 

symptomatology. 

Moreover, excessive exposure to negatively valenced content—such as news about 

violence, global crises, or hate speech—was also identified as a contributing factor. 

Adolescents’ psychological resilience appeared to weaken in the face of such content, 

particularly when algorithms perpetuated echo chambers that reinforced negative emotional 

stimuli. 

3.1.3 Effectiveness of Machine Learning Techniques 

One of the most promising findings from the systematic review was the demonstrated 

effectiveness of machine learning (ML) in identifying, predicting, and even interpreting 

mental health outcomes based on social media data. Researchers employed a variety of ML 

algorithms—including Random Forests, Support Vector Machines (SVMs), K-Nearest 

Neighbors (KNN), logistic regression, and various deep learning architectures such as 

convolutional and recurrent neural networks. 

Mardini et al. (2025) reported that their ensemble model, which combined Random 

Forest and neural network classifiers, achieved an impressive 87% accuracy in predicting 

depressive symptoms based on language patterns and activity logs. Similarly, a study by 

Alenezi et al. (2023) found that SVM models trained on adolescents’ tweet content and 

metadata could identify users at risk for anxiety with 83% precision. 

Natural Language Processing (NLP) emerged as a dominant methodology within the 

machine learning domain. Sentiment analysis, emotion detection, and topic modeling were 

used extensively to process and interpret textual data from platforms like Twitter, Instagram 

captions, and Facebook posts. By analyzing language sentiment, emoji usage, and frequency 
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of emotionally charged words, NLP tools could uncover subtle markers of emotional distress 

long before clinical symptoms were externally visible. 

Importantly, time-series models were also utilized to track longitudinal social media 

usage and emotional expression. Such models showed potential in predicting future mental 

health trajectories, allowing for early intervention strategies. For instance, recurrent neural 

networks analyzing diary-like posts over time could detect worsening depression trends, 

enabling real-time alerts to caregivers or professionals. 

3.1.4 Ethical Considerations 

While the application of machine learning yielded promising results, it also raised 

significant ethical questions. Many studies highlighted the potential dangers associated with 

utilizing adolescents' personal and often sensitive data from social media platforms. 

Adolescents, due to their developmental stage, may not fully comprehend the implications 

of digital consent, making the ethical acquisition of data a complex issue. 

Chancellor and Choudhury (2020) underscored the risks of algorithmic bias, noting 

that models trained on non-representative data could perpetuate harmful stereotypes or 

inaccurately diagnose symptoms. For example, algorithms primarily trained on English-

language content or Western cultural norms may underperform when analyzing the behavior 

of adolescents from different linguistic or cultural backgrounds. 

The review also noted a lack of transparency in data collection and model training 

methodologies in several studies. Without clear documentation on how data is processed and 

how outcomes are derived, there is potential for misuse, misinterpretation, and loss of trust. 

Hence, robust ethical frameworks that prioritize informed consent, data anonymization, 

transparency, and accountability are urgently needed. 

3.2 Discussion 

3.2.1 Interpretation of Findings 

The findings from this systematic review confirm a substantial and multifaceted 

relationship between adolescent social media engagement and mental health outcomes. 

Adolescents are not merely passive consumers of content; their interactions on social media 

are deeply embedded in their identity formation, peer relationships, and emotional self-

regulation. Therefore, the psychological impact of these interactions cannot be overstated. 

The review elucidated how different patterns of engagement yield varied 

psychological outcomes. Passive consumption and exposure to negative or idealized content 

tend to be detrimental, while active engagement and positive feedback loops can serve 

protective or even therapeutic roles. For instance, adolescents who received affirming 

comments on creative content reported increased self-esteem and reduced depressive 

symptoms. 

Machine learning tools offered a powerful lens for understanding these nuanced 

interactions. The models' ability to process large volumes of unstructured data and uncover 

hidden emotional patterns presents a transformative opportunity in mental health research 

and practice. These tools are particularly valuable given that adolescents may be reluctant to 

seek traditional mental health support or may lack access to professional services. Digital 

analysis provides a non-intrusive and scalable solution for early detection and intervention. 

3.2.2 Implications for Mental Health Practice 

The implications of these findings for mental health professionals are profound. First, 

practitioners can integrate insights derived from ML models to proactively identify at-risk 
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individuals based on behavioral patterns on social media. Rather than relying solely on self-

reports or clinical interviews, clinicians could augment their assessments with algorithm-

driven analysis, thereby enhancing diagnostic accuracy. 

Second, predictive modeling can inform targeted mental health interventions. 

Programs can be designed to offer tailored support to adolescents who show warning signs 

of distress. For instance, school counselors could use dashboards that aggregate anonymized 

student data to identify emotional trends and develop supportive group interventions. 

Third, digital literacy programs aimed at both adolescents and parents could be 

refined using evidence from ML-driven research. These programs would emphasize healthy 

online habits, critical thinking about content consumption, and resilience strategies for 

navigating negative experiences. 

3.3.3 Ethical Considerations and Recommendations 

Given the sensitive nature of social media data and the vulnerability of adolescent 

populations, strict adherence to ethical standards is non-negotiable. Research must prioritize 

the principles of beneficence, autonomy, and justice. 

Informed consent processes need to be restructured to ensure genuine understanding, 

particularly when research involves minors. Privacy-preserving techniques such as 

differential privacy and federated learning should be employed to mitigate risks of data 

exposure. Moreover, researchers should provide participants with access to their data and 

allow them to withdraw consent at any stage. 

There must also be mechanisms for monitoring and addressing algorithmic bias. 

Model fairness audits, inclusion of diverse training datasets, and interdisciplinary oversight 

can help ensure that ML models serve all populations equitably. Collaborations between data 

scientists, ethicists, and clinicians will be critical in developing frameworks that balance 

innovation with ethical responsibility. 

3.3.4 Future Research Directions 

The review highlighted several key areas where further research is urgently needed: 

1. Longitudinal Studies: Most existing studies were cross-sectional, limiting the ability 

to infer causality. Future research should track adolescents over time to understand 

how social media engagement impacts mental health developmentally. 

2. Inclusion of Diverse Populations: Research should expand to include adolescents 

from varied cultural, socio-economic, and linguistic backgrounds. Doing so would 

enhance the generalizability of findings and ensure that machine learning models are 

inclusive. 

3. Multimodal Data Integration: Future studies should explore the integration of text, 

image, video, and interaction metadata to derive more comprehensive insights. For 

instance, combining textual sentiment with facial expression recognition could yield 

more accurate emotional assessments. 

4. Real-Time Monitoring and Feedback: Developing systems that provide real-time 

feedback to adolescents about their digital behavior could foster greater self-

awareness and early intervention. Such tools could be integrated into existing 

platforms with appropriate ethical safeguards. 

5. Interdisciplinary Collaboration: Ongoing collaboration between technologists, 

psychologists, educators, and policy-makers is essential. Creating interdisciplinary 
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research hubs focused on digital youth mental health could accelerate the 

development of effective interventions. 

6. Transparency in Research: There is a need for open-source repositories and shared 

datasets to facilitate replication and foster innovation while ensuring transparency in 

methodology and outcomes. 

4. CONCLUSION 

This systematic review underscores the dual-edged nature of adolescent social media 

engagement. While social media can foster connection and self-expression, it also poses 

significant risks to mental health, particularly when engagement involves passive 

consumption or exposure to harmful content. Machine learning presents a powerful tool to 

decode these complex dynamics and offer actionable insights for intervention. 

However, the success of these innovations hinges on ethical stewardship, inclusivity, 

and a commitment to adolescent well-being. By advancing research that integrates technical 

innovation with human-centered values, the field can move toward a future where digital 

engagement enhances rather than undermines mental health. 
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