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ABSTRACT

This summary will examine current findings from neuroscience research on how digital media use might
impact the human brain, thinking abilities, and actions. The significant amount of time people spend using
digital media makes this topic crucial. While digital media offers some advantages, like effortless long-
distance communication and educational tools for all ages, research also suggests negative effects on our
brains and minds. Scientists have observed neurological consequences linked to internet/gaming
addiction, language development, and processing emotional cues. However, much of the current
neuroscience research relies solely on self-reported data to assess social media use. This raises the
argument that neuroscientists need to incorporate more precise datasets concerning screen activities, their
duration, and user age. Social media has become deeply woven into modern society, influencing human
interaction, communication, and behavior. This paper will delve into the complex connection between
social media use and its impact on the human brain.

INTRODUCTION

Social media has indeed ushered in a transformative era in how we communicate, learn, and interact with
the world. With a staggering majority of adults and teens spending significant portions of their days on
platforms like Facebook, Instagram, Twitter, and Snapchat, the constant barrage of information has
profound implications for our neurological processes.

Firstly, the nature of social media engagement fosters a state of perpetual multitasking. Users are
confronted with a ceaseless stream of photos, captions, comments, likes, and notifications, all vying for
attention simultaneously. This continuous influx of stimuli imposes a heavy cognitive load, fragmenting
our focus and hindering our ability to sustain attention. Consequently, our attention span is truncated,
making it increasingly challenging to concentrate for prolonged periods.

Moreover, the impact of social media extends beyond attentional mechanisms to encompass memory and
information processing. While these platforms offer a convenient means of documenting and sharing
experiences, recent research suggests a paradoxical effect on memory retention. Despite the vast troves of
digital records, relying on social media for memory storage may compromise our ability to internally
encode and recall experiences. This phenomenon is attributed to alterations in our brain's transactive
memory system, which governs how information is distributed and retained.

Beyond cognitive functions, social media's influence extends into the realm of emotional regulation and
social dynamics. The pervasive nature of these platforms, coupled with their gamified feedback
mechanisms, fosters addictive behaviors driven by the pursuit of validation and social approval. Each like,
comment, or share triggers a surge of dopamine, reinforcing the cycle of engagement. However, the
absence of such validation can evoke feelings of inadequacy, anxiety, or even depression, highlighting the
profound impact of social media on emotional well-being.
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Furthermore, the culture of comparison that pervades social media landscapes exacerbates these emotional
vulnerabilities. Users often find themselves scrutinizing curated depictions of others' lives, fostering
unrealistic standards and fostering feelings of envy or inferiority. This heightened susceptibility to social
comparison not only distorts self-perception but also shapes offline behavior, as individuals strive to
conform to idealized digital personas.

In essence, while social media offers unparalleled connectivity and information dissemination, its
pervasive influence on our cognitive processes and emotional health warrants careful consideration. As
we navigate this digital landscape, it becomes imperative to cultivate mindfulness and balance, mitigating
the potential adverse effects while harnessing the transformative power of these platforms for positive
engagement and meaningful connection.

LITERATURE REVIEW

In considering the effects and implications of digital media on individuals of different age groups, it
becomes apparent that various factors beyond just the total time of consumption and the cognitive domain
engaged are at play. Indeed, the impact on preschoolers, as evidenced by studies such as that by Hutton et
al, may differ significantly from the effects observed in adults, such as addiction, or in the elderly
population. Thus, the consequences of digital media use on the aging brain may diverge from those seen
in younger age groups, with potential differences in both positive and negative outcomes.

Aging, it's worth noting, is not solely determined by genetics but also influenced by lifestyle choices and
the activities in which the brain is regularly engaged. For instance, research has shown that certain digital
media interventions can lead to notable cognitive benefits among older individuals. An intriguing study
demonstrated that training response inhibition through computer games on tablets for a mere two-month
period resulted in increased attention span among elderly participants. Importantly, this cognitive
enhancement was accompanied by structural changes in the brain, specifically observed as greater cortical
thickness in areas associated with cognitive processes like lateral inhibition. These findings suggest that
game-based digital training programs hold promise for bolstering cognition in the elderly, with
implications for promoting healthy cognitive aging.

Furthermore, there's a growing recognition of behavioral addictions alongside traditional substance-use
disorders, with internet-use disorder (IUD) and internet gaming disorder (IGD) now recognized by the
World Health Organization. Adolescents, in particular, may be vulnerable to these addictive behaviors.
Notably, studies have linked excessive use of social media to alterations in brain anatomy, underscoring
the need for greater attention to the understanding and prevention of online addiction disorders.
Moreover, the pervasive presence of digital tools like smartphones and social media platforms poses
unique challenges to attentional control. The constant barrage of notifications, updates, and scrolling feeds
can lead to a state of perpetual partial attention, detracting from individuals' ability to focus on important
tasks. Attentional overload, wherein the demands of the digital environment surpass an individual's
cognitive capacity, is a significant concern exacerbated by the proliferation of digital stimuli.

In summary, while digital media offers opportunities for cognitive enhancement, particularly in older
populations, it also presents risks such as addiction and attentional challenges across age groups.
Understanding these complexities is crucial for navigating the digital landscape in a way that promotes
healthy cognitive functioning and well-being.
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BENEFITS

In the contemporary digital age, the internet and social media platforms offer young people a plethora of

advantages, providing avenues for empowerment and self-expression

1. Social Connectivity and Support Networks:

e Social media facilitates the maintenance of social connections and support networks that might
otherwise be inaccessible.

e Young people can access a wealth of information, expanding their knowledge base and perspectives.

e Online communities and interactions contribute significantly to the development of self-confidence
and social skills.

2. Active Citizenship and Social Participation:

e Social networking services serve as potent tools for highlighting and addressing issues that concern
young people.

o These platforms enable the organization of activities, events, and groups to advocate for various causes
and garner wider support.

o Examples include coordinating band activities, fundraising campaigns, and raising awareness about
social issues.

3. Voice Development and Trust Building:

e Social media platforms offer arenas for refining debating and discussion skills on local, national, or
international scales.

e Users learn to present themselves publicly and cultivate personal skills crucial for maintaining
friendships and establishing trust within networks.

o Engagement on social media fosters community participation, helping young people navigate social
norms and develop interpersonal skills.

4. Content Creation and Management:

e Active participation on social media platforms encourages creativity and fosters discussions on content
ownership and data management.

o Users, especially content creators, must understand the permissions granted to host services to make
informed decisions about sharing their work.

o Exploring additional licensing options such as Creative Commons allows users to share their content
in various ways.

5. Collaboration and Teamwork:

e Social networking services are designed to facilitate collaborative efforts, necessitating skills in
listening and compromising.

e Young people learn to seek help and advice from others, observe and learn from peers, and eventually,
become mentors themselves.

o Complex gaming or virtual environments offer opportunities for skill development and teamwork.

6. Exploration and Learning:

e Social media platforms encourage exploration and discovery, catering to diverse interests and
facilitating connections with like-minded individuals.

e Users can create or join groups tailored to specific interests, deepening their understanding and
appreciation of various subjects.

o Exposure to different perspectives broadens horizons and fosters a deeper understanding of global
diversity.
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7. Independence and Resilience Building:

e Online spaces mirror offline social environments, offering opportunities for young people to build
independence and resilience.

o Skills in risk recognition, judgment, and effective decision-making are honed through online
interactions, supported by guidance and mentorship.

o Safety measures are essential for young people navigating social media, akin to venturing into
unfamiliar physical environments.

8. Development of Real-World Skills:

e Managing an online presence and effectively engaging with digital platforms are increasingly crucial
skills in the modern workplace.

e Adaptability to new technologies and environments is highly valued by employers, fostering both
formal and informal learning.

o Text-based interactions on social media platforms promote literacy skills, including interpretation and
evaluation.

OBJECTIVES

The Impact of Social Media on Mental Health

Introduction: As social beings, our connections with others significantly influence our mental well-being.

Strong social ties can alleviate stress, anxiety, and depression, providing a sense of belonging and support.

Conversely, a lack of meaningful connections can pose risks to our mental health. In today's digital age,

platforms like Facebook, Twitter (now known as X), Snapchat, YouTube, TikTok, and Instagram serve as

avenues for social interaction. However, it's crucial to recognize that while these platforms facilitate

connection, they cannot replace genuine face-to-face human interaction.

The Paradox of Social Media: Ironically, excessive engagement with social media can exacerbate feelings

of loneliness and isolation, ultimately worsening mental health issues such as anxiety and depression.

Despite the intent of bringing people closer together, social media often fosters a sense of inadequacy and

dissatisfaction. This creates a negative cycle wherein individuals use social media more frequently to

alleviate negative emotions, leading to further feelings of loneliness and dissatisfaction.

Identifying Problematic Social Media Use: Recognizing the signs that social media is adversely affecting

mental health is crucial. Problematic usage isn't solely determined by the time spent online but rather by

its impact on mood and life aspects. Neglecting face-to-face relationships, feeling envious or depressed

due to comparisons, experiencing cyberbullying, and being constantly distracted are indicators of

problematic social media use.

Signs of Adverse Effects:

1. Dependency on Social Media: Prioritizing online interaction over real-life socializing indicates over-
reliance on social media for connection.

2. Negative Self-Comparison: Constant comparison with others on social media can lead to low self-
esteem and negative body image.

3. Cyberbullying Concerns: Fear of losing control over online content or experiencing cyberbullying can
contribute to stress and anxiety.

4. Work or School Distraction: Feeling pressured to maintain an online presence can hinder productivity
and focus.
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5. Lack of Self-Reflection: Constant engagement with social media leaves little time for self-reflection,
hindering personal growth.

6. Risk-Taking Behavior: Engaging in risky activities online to gain validation can endanger both
physical and mental well-being.

7. Sleep Disruptions: Excessive screen time, especially before bed, can disrupt sleep patterns,
exacerbating mental health issues.

8. Worsening Anxiety or Depression: Instead of alleviating negative feelings, social media usage can
intensify anxiety, depression, and loneliness.

Conclusion: While social media can offer connection and entertainment, excessive use can have

detrimental effects on mental health. Recognizing problematic usage patterns and prioritizing real-life

interactions are essential steps in maintaining a healthy balance between online and offline life.

FINDINGS

Fig. 1

Longitudinal changes in brain structure across adolescence (ages 8—30). a Consistent patterns of change
across four independent longitudinal samples (391 participants, 852 scans), with increases in cerebral
white matter volume and decreases in cortical grey matter volume (adapted from Mills et al., 2016,
NeuroImage!?®). b Of the two main components of cortical volume, surface area and thickness, thinning
across ages 8 to 25 years is the main contributor to volume reduction across adolescence, here displayed
in the Braintime sample (209 participants, 418 scans). Displayed are regional differences in annual
percentage change (APC) across the whole brain, the more the color changes in the direction of green to
blue, the larger the annual decrease in volume (adapted from Tamnes et al., 2017, J Neuroscience'®)
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Fig. 2
Adolescents’ expectations and adjustments of being liked and liking others. Social evaluation study in
which participants between ages 10 and 23 years rated other peers on whether they liked the other person,
whether they believed the other would like them, and a post scan rating of liking the other person after
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having received acceptance or rejection feedback from the other person. The faces used in this adaptation
of figure are cartoon approximations of the original stimuli used in ref. %°; to see the original stimuli, please
refer to ref. °. The left graph shows that adolescents expect least to be liked by the other before receiving
feedback (question B). The right graph shows a developmental increase in distinguishing between liking
and disliking based on feedback from the other person (question D). (Adapted with permission from
Rodman, 2017, PNAS*)

A.Lower FA

Fig. 3

Diffusion tensor magnetic resonance imaging of brain in preschoolers, showing associations between use
of screen-based media and white-matter integrity. White-matter voxels exhibit a statistically significant
correlation between ScreenQ scores (which indicate screen-based media use, ie, how intensive digital
media have been used) and lower fractional anisotropy (FA; A), as well as higher radial diffusivity (RD;
B); both indicate fiber tract in the analysis of whole-brain images. All data were controlled for household
income level and child age (P > 0.05, familywise error—corrected). The color code depicts the magnitude
or slope of correlation (change in the diffusion tensor imaging parameter for every point increase in
ScreenQ score).
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Figure 4
Magnetic resonance imaging of the human brain and analysis showing correlation between gray-
mattervolume (GMV) and social-networking site (SNS) addiction score. Depicted is the visualization of
the voxel-wise—basedmorphometry (VBM) exemplified in three different views: (A) rendered brain; (B)
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coronal view; and (C) sagittal view.The SNS addiction score was negatively correlated with GMV in
bilateral amygdala (shown as blue areas) and positivelycorrelated with GMV in the anterior/mid cingulate
cortex (ACC/MCC, shown as yellow area). Imaging is displayed inradiological view (right is on the
viewer’s left). (D-F) Scatter plots show the pattern of correlation between GMV and SNS addiction score
in (D) ACC/MCC, (E) left amygdala, and (F) right amygdala.

(Adapted from ref 57: He Q, Turel O, Bechara A. Brain anatomy alterations associated with Social
Networking Site (SNS) addiction. Sci Rep. 2017;7:45064. doi:10.1038/srep45064. Copyright© 2017, The
Authors.)

CONCLUSION

The pervasive use of digital media has brought about significant changes in human behavior and cognition.
With the advent of smartphones, tablets, and computers, individuals are engaging with digital screens
more than ever before. This increased exposure has sparked concerns about how digital media usage may
influence cognitive abilities, emotional processing, and overall psychological well-being.
Understanding the Impact

It's widely acknowledged that the brain is subject to changes based on its usage patterns, a phenomenon
known as neuronal plasticity. Consequently, the extensive use of digital media is expected to induce
alterations in brain function and structure. However, the precise effects of these changes on human
cognition and emotional processing within a social context remain unclear.

One of the challenges in assessing the impact of digital media is the diverse range of activities individuals
engage in online. Many studies have relied on self-reporting questionnaires, which often fail to capture
the nuances of online experiences. Moreover, the total screen time and the specific activities undertaken
online are crucial factors determining the effects on cognitive performance and psychological well-being.
The Need for Detailed Analysis

To gain a deeper understanding of the effects of digital media, researchers require a more comprehensive
and multidimensional approach. Simply measuring screen time or relying on self-reported data is
insufficient. Instead, there's a need for precise measures that account for the varied activities individuals
engage in while online.

Initiatives and Studies

Several initiatives and studies have been launched to address these issues. Notably, the Adolescent Brain
Cognitive Development (ABCD) study, led by the National Institutes of Health (NIH), aims to investigate
the impact of various factors, including digital media usage, on brain and cognitive development. By
following 10,000 children over an extended period, the study seeks to elucidate the complex interplay
between genetic, environmental, and social factors in shaping developmental outcomes.

Future Directions

Despite these efforts, many questions remain unanswered. It's still unclear whether the increasing
prevalence of digital media usage poses a significant threat to cognitive development and knowledge
acquisition. Alternatively, these technologies may serve as a catalyst for more sophisticated forms of
cognition and imagination, opening up new frontiers of knowledge exploration.

Mitigating Overstimulation

In light of concerns about overstimulation from digital media, it's essential for individuals to adopt
strategies to manage their screen time effectively. Suggestions include limiting social media usage to
designated time slots, controlling phone usage during work or study periods, and engaging in activities
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that promote relaxation and mindfulness, such as taking walks or practicing meditation away from
electronic devices.

Conclusion

While much research is still needed to fully understand the impact of digital media on human cognition
and well-being, neuroscience offers valuable insights into distinguishing causal effects from mere
correlations. By adopting a holistic approach that considers the diverse range of online activities and their
effects on brain development, researchers can pave the way for a more nuanced understanding of the
relationship between digital media and human psychology.
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