
ABSTRACT
Background: The sudden surge in the popularity of social media has generated serious neurobiological and psychological issues. 
Recent studies indicate that heightened use of digital media reflects parallels with behaviours associated with substance addiction 
and behavioural addictions, especially through the alteration of neurotransmitter systems.

Objective: To critically analyze the impact of social media overuse on key neurotransmitters dopamine, serotonin, and oxytocin and 
on the implications for behavioural addiction, emotional regulation, and mental health.

Methodology: A systematic review of literature was conducted using peer-reviewed articles from 2010 to 2024. Key internet-based 
scientific databases, such as PubMed, Scopus, Web of Science, and PsycINFO, were used. Identification of relevant studies was made 
easier by the use of keywords like "social media addiction," "neurotransmitters," "dopamine and reward," "serotonin and mood," "oxytocin 
and bonding," and "neuroimaging and digital behaviour."

Results: The analysis revealed that:

Dopamine: Social media sites are designed to exploit reward feedback systems, leading to desensitization to dopamine and compulsive 
usage patterns.

Serotonin: Negative comparisons and consumption of preferred information reduce serotonin activity, thus making one more vulnerable 
to depression and anxiety.

Oxytocin: Cyber contact is less profound than direct contact, preventing oxytocin release and facilitating loneliness and social isolation.

Neuroimaging studies revealed significant alterations in brain structure and function, especially in adolescents, which underscores 
their heightened vulnerability to environmental stimuli. 

Conclusions: Dysregulation of dopamine, serotonin, and oxytocin networks due to excessive use of social media is associated with 
behavioural addiction and deteriorating emotional and social well-being. Interventions like digital literacy education, clinical evaluation, 
platform redesign, and offline activation promotion are required. Future research must investigate genetic vulnerability, long-term 
neural effect, and the outcomes of digital detox interventions.
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INTRODUCTION
Social media platforms like Facebook, Instagram, Twitter, 
and TikTok have become firmly embedded in the social 
fabric of daily life, providing users with instant avenues 
of communication, entertainment, and social validation. 
Ease of use and friendliness have seen these websites 
incorporated into nearly every aspect of contemporary life, 
both social life and professional networking. Nevertheless, 
accumulating evidence suggests that excessive social media 
use can have significant psychological and neurobiological 
implications.1,2 Several studies have established that 
excessive screen time has been strongly correlated with 
changes in brain chemistry, specifically with implications 
for neurotransmitters involved in crucial roles in reward 
processing, emotional regulation, and stress response such 
as dopamine, serotonin, and cortisol.3,4 Hyperactivation of 
reward circuits, primarily fuelled by the release of dopamine 
as a consequence of social media activity such as "likes" 
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and comments, can contribute to addictive behaviour 
resembling substance use disorders.5 Further, long-
term exposure to the selectively constructed realities 
on social  media websites can heighten negative 
affective states through mechanisms associated with 
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decreased serotonergic activity and increased cortisol release, 
ultimately weakening emotional resilience and cognitive 
control.6,7 Considering the growing trend of social media usage 
across diverse age groups, particularly among adolescents and 
young adults, it is imperative to appreciate the neurobiological 
underpinnings of these behavioural alterations. This review 
critically assesses the impact of social media overuse on central 
neurotransmitter systems and explores the larger implications 
for emotional, cognitive, and mental health outcomes. 

Methodology
This review used qualitative narrative research strategy to 
review and synthesize current literature on how excessive 
use of social media is affecting neurotransmitter processes 
and mental health. 

Search Strategy: A thorough review of literature was 
done using various electronic databases such as PubMed, 
Scopus, PsycINFO, Web of Science, and Google Scholar. 
The search was done between the years 2010 and 2024 
with critical search terms such as "social media addiction," 
"neurotransmitters and social media," "dopamine and digital 
addiction," "serotonin and screen time," "oxytocin and 
online interaction," "mental health and internet use," and 
"neurobiology of behavioural addiction."

Inclusion and Exclusion Criteria
Inclusion Criteria

•	 Peer-reviewed journals, systematic reviews, and meta-analyses.

•	 Research on adolescents, young adults, and population at large.

•	 Studies on biological, psychological, and behavioural 
effects of excessive use of social media.

Exclusion Criteria
•	 Articles not in English.

•	 Non-social media studies or those that are not 
neurobiologically or psychologically relevant.

•	 Evidence solely on internet addiction but not on social media.

Data collection and Consolidation: A set of articles 
was surveyed for salient findings concerning dopamine, 
serotonin, and oxytocin, as well as their coordinations with 
emotional regulation, behavioural propensity, and mental 
well-being. The findings were thematically categorized within 
the contexts of neurotransmitter function, mental health 
outcomes, and treatment. Special attention was given to 
synthesis of findings from neuroimaging studies, behavioural 
research, and longitudinal research.

Neurotransmitters and Their Functions

Numerous physiological and psychological processes are regulated 
by neurotransmitters, which are natural chemical messengers that 
let neurons communicate with one another at synaptic connections.  

Their importance is emphasized in the areas of motivation, 
social behaviour, emotion regulation, and cognitive 
function.8  Three neurotransmitters—dopamine, serotonin, 
and oxytocin—are particularly relevant when discussing 
mental health and social media use.

Dopamine has been termed the "reward molecule" because it 
plays a central role in the brain's reward and pleasure systems. 
Its activity is critical in areas such as motivation, reinforcement 
learning, and emotional response to rewarding events.9 

Social media sites are designed to exploit the reward system 
through the provision of intermittent positive reinforcement 
(such as likes and comments), maximizing dopamine release 
and compulsive usage patterns.5 Higher levels of dopamine 
are related to euphoria; however, the chronic overstimulation 
has the effect of decreased sensitivity to dopamine receptors, 
a state most readily described in behavioural addictions. 
Deficits in dopamine have, in turn, been implicated in 
anhedonia (an inability to feel pleasure), loss of motivation, 
and major depressive disorders.4

Serotonin, Known as the "feel-good neurotransmitter," 
it is essential for eating, sleep-wake cycles, emotional 
balance, and mood modulation. It regulates feelings of 
well-being, happiness, and reduction of anxiety.10 Reduced 
levels of serotonin have been repeatedly linked with mood 
disorders like depression, anxiety, and obsessive-compulsive 
behaviours.11 Excessive social media use, especially experiences 
of cyberbullying, negative social comparison, or fear of missing 
out (FoMO), has been known to disrupt serotoninergic function 
and solidify vulnerabilities to depressive symptoms.12,3 

In addition, disruptions in serotonin pathways have been 
theorized to affect impulsivity and emotional dysregulation, 
both of which are elevated in pathological internet use.

Oxytocin, or the "bonding hormone" or "love hormone," 
is responsible for social bonding, trust, empathy, and 
attachment behaviours. It is released during positive physical 
and emotional contact, including touch, affectionate 
communication, and communal activities.13 Face-to-face 
communication, which provokes oxytocin release, is being 
displaced by digital communication, which does not 
stimulate the same neurochemical responses.14 Overuse of 
virtual platforms could undermine oxytocin-mediated social 
bonding, and individuals may feel lonely, have reduced 
emotional intimacy, and lower prosocial behaviour.15 This 
disruption of oxytocin could be one of the reasons why 
excessive social media use makes people feel lonelier despite 
being highly "connected" online.

The balance of oxytocin, serotonin, and dopamine is essential 
to offer emotional resilience, healthy social bonding, and 
normal reward processing. Social media overuse has the 
potential to dysregulate these neurotransmitter systems, thus 
enhancing vulnerability to mood disorders, social anxiety, 
and behavioural addictions.
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E f f e c t s  o f  S o c i a l  M e d i a  O v e r u s e  o n 
Neurotransmitter Levels
Dopamine and Reward Circuits: Social media platforms 
are deliberately designed to exploit the reward system 
of the brain, particularly by triggering dopamine release 
through processes such as notifications, likes, and comments. 
These trigger intermittent, unpredictable rewards that are 
analogous to the neural processes of gambling disorder 
and drug use disorders.5,16 The unpredictability of reward 
frequency—also known as a variable-ratio reinforcement 
schedule—is particularly effective in strengthening 
compulsive behaviour, making users repeatedly check their 
devices even in the absence of new stimuli.

Recurrent overstimulation of the mesolimbic dopamine 
system, the nucleus accumbens, can lead to neuroadaptation 
like reduced availability and sensitivity of dopamine 
receptors.4,17 Desensitization creates a type of tolerance 
established in drug dependence, where more activity is 
required to be as rewarding or pleasurable. This makes users 
compulsive, interferes with real-world sensitivity to reward, 
and reduces offline interest, a characteristic of behaviour 
addictions.1,2

Serotonin and Emotional Control: While social media 
has the potential to provide windows of social support and 
belonging, it also exposes people to pathological social 
comparison, cyberbullying, and FoMO. These emotional 
states are stressors that will most likely negatively impact 
serotonergic function.3 Envy, inadequacy, and loneliness, 
which are indicators of passive social media use, can disrupt 
serotonin production and lead to mood dysregulation.12

Decreased levels of serotonin have been conclusively 
correlated with the development of depressive symptoms, 
anxiety disorders, and impulsivity.11 Longitudinal studies 
have also established that adolescents and young adults who 
report frequent daily use of social media are at higher risk of 
clinical depression and anxiety levels, suggesting a potential 
serotonin-dependent mechanism in such associations.12 

Emotional dysregulation from serotonin deficiency can also 
increase maladaptive coping behaviours, including excessive 
screen usage, in a vicious cycle.

Oxytocin and Social Connectedness: Oxytocin, which is 
implicated in trust, empathy, and social bonding, is released 
mainly during important face-to-face interactions, including 
bodily contact, eye contact, and synchronized social 
interaction.13 Although social networking websites provide 
us with the illusion of being connected virtually, the affective 
richness and richness of these types of interactions tend to 
be lacking to trigger meaningful oxytocin release.18 Over-
reliance on online communication can thus undermine the 
development of authentic interpersonal relationships, reduce 
emotional closeness, and disrupt empathic responding.14 

Empirical research suggests that individuals who substitute 
online relationships with offline relationships are lonelier, 
socially anxious, and more emotionally isolated.19 Chronic 
reduction of oxytocinergic stimulation can thus be the 
cause of social withdrawal, reduced prosociality, and even 
heightened vulnerability to depressive states that are 
associated with feelings of aloneness.

Implications for Mental Health
Increasing evidence suggests a strong correlation between 
excessive uses of social media and the development or 
deterioration of mental health disorders. Neurochemical 
dysregulation resulting from overstimulation or inhibition 
of the key neurotransmitters—dopamine, serotonin, and 
oxytocin—is at the root of this effect.

Dysregulation of dopamine through compulsive social media 
consumption fuels behavioural addictions, such as Internet 
Addiction Disorder (IAD) and Social Media Disorder (SMD). 
Evidence shows that, similar to substance use addictions, 
behavioural addictions also include compromised control 
over use, craving, and impairment in functioning.5,20 Chronic 
overactivation of the dopamine reward pathways can lead to 
motivational deficits—diminished motivation for real-world 
activities such as education, employment, and interpersonal 
relationships.4

Concurrently, decreased levels of serotonin—linked to 
negative affect, social comparison, and the frequency of 
anxiety and depression illnesses has been associated with 
cyberbullying on social media. Teenagers who use social 
media excessively have been found to have higher incidences 
of Major Depressive Disorder (MDD) and Generalized Anxiety 
Disorder (GAD). 3,12 In addition, a deficiency of oxytocin-
mediated social connection—because actual-life interaction 
was replaced with superficial online communication—can 
increase lonely and emotional alienation feelings.18 Reduced 
oxytocin signalling has been connected with increased 
susceptibility to depression, social withdrawal, and even to 
social anxiety symptomatology.13

To this neurochemical load, excessive screen exposure and 
ubiquitous digital stimulation have also been conjoined with 
increased cortisol levels, the body's major stress hormone.21 
Chronic hypercortisolemia may have the potential to interfere 
with neurotransmitter homeostasis, damage hippocampal 
function, and worsen stress-related psychopathology.22 The 
interaction cycle between dysregulated levels of dopamine, 
serotonin, oxytocin, and cortisol is a self-perpetuating 
cycle where the individuals are more and more reliant on 
online contact with increasingly adverse mental health 
consequences. This requires intense, multidisciplinary 
interventions not just in terms of psychological counselling 
but also digital habit reformation, psychoeducation, and 
neurobiological rehabilitation approaches.1,2
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DISCUSSION
The neurobiological effects of overusing social media 
increasingly mirror those of substance use disorder and 
behavioural addictions. Social media platforms are designed 
specifically to access the reward system of the brain, nearly 
entirely through dopaminergic activation.2 Habitual use 
of intermittent rewards—comments, likes, notifications—
triggers dopamine highs, perpetuating habitual checking 
behaviour.5 Dopamine desensitization occurs over time 
and necessitates escalating amounts of stimulation in order 
to obtain the same pleasure, a phenomenon very similar to 
drug tolerance in substance addiction.4

Concurrently, deficiencies in serotonin and oxytocin 
adversely affect emotional control and social bonding. 
Harsh experiences like social comparison, cyberbullying, 
and experiences of fear of missing out (FoMO) may lead 
to reduced levels of serotonin, hence susceptibility to 
depression and anxiety.3,12 Moreover, lower secretion of 
oxytocin, owing to insufficient significant, face-to-face social 
interactions, can contribute to social isolation, empathy loss, 
and emotional blunting.18

Internet environments that emphasize stage-managed self-
presentation, instant feedback, and competitive social markers 
can be employed to exacerbate feelings of inadequacy in 
adolescents and young adults.23,24 Because the adolescent 
brain still is undergoing essential neurodevelopmental 
changes—namely, within the prefrontal cortex and limbic 
structures that govern regulation of impulse and emotion—
effects of digital overarousal potentially may be even more 
deleterious and long-lasting.25 Furthermore, studies have 
found a correlation between greater social media usage 
and changes in brain structure, including a reduction in gray 
matter volume in regions connected to emotion regulation.26  
Excessive Internet and social media usage affects the anterior 
cingulate cortex, which is involved in emotion regulation and 
decision-making, according to neuroimaging study.27

Recommended Strategies and Interventions
•	 Digital Literacy Programs: Instituting educational 

programs that educate young consumers on the 
psychological impact of overuse of screen time and 
ensure balanced, reflective use.28

•	 Clinical Evaluations: Incorporation of social media 
usage patterns into routine mental health assessments, 
particularly in young adults and adolescents, can lead 
to the early detection of mood disorders or behavioural 
addiction.1

•	 Design - Based Inter ventions:  Promoting the 
incorporation of "nudges" by technology developers, 
like screen-time reminders, mood checks, and break 
reminders, is essential to prevent compulsive usage 
patterns.29

•	 Development of In-Person Interactions: Promoting 
participation in exercise, social activity, and creative 
pursuits can naturally increase serotonin and oxytocin 
levels, hence promoting emotional health.30

•	 Policy Reforms: Regulations should be devised by 
government and public health authorities to track 
persuasive design practices with a focus on user well-
being over corporate motives for profit.31

Future Research Directions

To enhance understanding and guide interventions, future 
research should aim to:

•	 Longitudinal Neuroimaging Studies: Examine the 
causal relationship between extended use of social media 
and changes, structural or functional, within brain areas 
responsible for reward, emotion, and social cognition.

•	 Genetic Predisposition Studies: Examining to 
what degree genetic polymorphisms, for instance, 
polymorphism of DRD2 or 5-HTTLPR, may affect individual 
vulnerability to neurochemical changes mediated by 
social media.32

•	 Digital Detox Interventions: Evaluating the effectiveness 
and neurobiological implications of periodic abstinence 
from the digital world or contemplative usage of 
technology projects as preventive measures for mental 
wellness.33

CONCLUSION
In conclusion, excessive use of social media has profound 
implications for neurochemical stability and psychological 
health. Changes in the networks that are involved in 
dopamine, serotonin, and oxytocin are responsible for a 
multitude of ill effects, including behavioural addiction, 
affective disease, and social isolation. We need to understand 
the biological underpinning of digital excess in order to create 
effective interventions, build public health policies, and 
apply clinical approaches. By fostering healthy digital habits, 
improving face-to-face social connections, and managing 
seductive technologies, society can safeguard psychological 
health in the digital age.
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