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Abstract 

The proliferation of ultra-short-form video content platforms, particularly Instagram Reels, has 

introduced novel patterns of digital consumption characterized by rapid content switching and 

algorithm-driven variable reward schedules. This comprehensive review examines the 

neurochemical mechanisms underlying compulsive Reels consumption, focusing on nucleus 

accumbens-mediated reward dysregulation and subsequent disruptions in glutamate-GABA-

serotonin homeostasis. We synthesize emerging evidence linking these neurotransmitter 

alterations to memory recognition impairments and anxiety manifestations through disrupted 

hippocampal-striatal-prefrontal circuits. The pathophysiology involves excessive 

dopaminergic signaling triggering compensatory glutamatergic overexcitation and GABAergic 

inhibitory failure, while serotonergic depletion exacerbates anxiety and cognitive deficits. 

Pharmacological interventions targeting these systems—including glutamate modulators 

(memantine, riluzole), GABAergic enhancers (pregabalin, baclofen), selective serotonin 

reuptake inhibitors, and dopamine stabilizers (N-acetylcysteine)—demonstrate therapeutic 

potential. Novel strategies involving mGluR5 negative allosteric modulators and GABA-A 

subunit-selective compounds warrant investigation. This integrative framework addresses a 

critical gap in understanding digital behavior-induced cognitive-emotional dysfunction and 

proposes evidence-based therapeutic approaches for this emerging public health concern. 

Keywords: Instagram Reels, nucleus accumbens, glutamate, GABA, serotonin, memory 

recognition, anxiety, behavioral addiction, neurotransmitter dysregulation, digital dopamine. 
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1. Introduction 

The digital media landscape has undergone radical transformation with the emergence of ultra-

short-form video platforms, including Instagram Reels, TikTok, and YouTube Shorts (1, 2). 

These platforms deliver algorithmically curated content in 15-90 second segments, creating 

engagement patterns fundamentally distinct from traditional social media consumption. Recent 

epidemiological studies indicate that young adults spend an average of 52 minutes daily 

consuming short-form video content, with approximately 16-20% exhibiting patterns 

consistent with problematic use (3, 4). This behavioral phenomenon raises critical questions 

regarding neurobiological consequences, particularly concerning memory function and 

emotional regulation. The neurochemical foundations of behavioral addictions have been 

extensively characterized in contexts such as gambling disorder, gaming addiction, and 

compulsive buying (5, 6, 7). However, the specific neurotransmitter dynamics associated with 

ultra-short-form video consumption remain poorly understood. The rapid content switching 

inherent to Reels viewing—where users swipe to new content every few seconds—creates 

unique neurobiological challenges distinct from sustained attention paradigms (8). Emerging 

evidence suggests that compulsive Reels consumption induces cascading neurotransmitter 

alterations centered on nucleus accumbens dysregulation, with downstream effects on 

glutamatergic, GABAergic, and serotonergic systems (9, 10). Memory recognition deficits and 

anxiety symptoms represent two prominent clinical presentations associated with excessive 

digital media consumption (11, 12). Memory recognition—the capacity to identify previously 

encountered information—depends critically on hippocampal-prefrontal cortex circuits 

modulated by dopamine and glutamate signaling (13, 14). Anxiety disorders involve complex 

interactions between serotonergic pathways, GABAergic inhibition, and stress-responsive 

neurocircuitry (15, 16). The convergence of these systems in the nucleus accumbens, a key 

node in reward and motivation networks, provides a mechanistic framework for understanding 

how digital behavior patterns influence both cognitive and emotional domains (17, 18). This 

review addresses three primary objectives:  

I. To characterize the pathophysiological mechanisms linking compulsive Reels consumption 

to neurotransmitter dysregulation, 

II. To examine relationships between these neurochemical changes and memory recognition 

impairments with anxiety manifestations 

III. To evaluate pharmacological strategies targeting these systems. By integrating findings 

from behavioural neuroscience, clinical psychiatry, and psychopharmacology, we propose 

an evidence-based model for understanding and treating digital behaviour-associated 

cognitive-emotional dysfunction. 

 

Fig.1. Addressing Cognitive-Emotional Dysfunction from Short-Length Video like Instagram Reels 
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2. Neurotransmitter Systems and Digital Reward Processing 

2.1 Nucleus Accumbens Sensitization and Dopaminergic Dysregulation 

The nucleus accumbens (NAc), a central component of the ventral striatum, serves as the 

primary integration site for reward-related information processing (19). Dopaminergic 

projections from the ventral tegmental area (VTA) to the NAc encode reward prediction 

errors—the discrepancy between expected and received rewards—forming the neural substrate 

for reinforcement learning (20, 21). Algorithm-driven content delivery on Instagram Reels 

creates variable ratio reinforcement schedules, where rewards (engaging content) arrive 

unpredictably, maximizing dopamine release and behavioral persistence (22, 23). 

Neuroimaging studies examining social media use demonstrate NAc activation patterns 

comparable to those observed in substance use disorders (24, 25). Functional magnetic 

resonance imaging (fMRI) investigations reveal that receiving social media notifications 

activates the NAc with intensity correlating to behavioral measures of problematic use (26). 

The continuous novelty inherent to Reels viewing maintains elevated dopaminergic tone, as 

each swipe potentially delivers highly rewarding content (27). This sustained activation leads 

to dopamine receptor desensitization, requiring progressively greater stimulation to achieve 

equivalent reward responses—a hallmark of addiction-like processes (28, 29). The temporal 

dynamics of Reels consumption further amplify dopaminergic dysregulation. Unlike traditional 

media consumption with defined start and end points, the infinite scroll design eliminates 

natural stopping cues, maintaining users in a prolonged state of reward anticipation (30). 

Electrophysiological studies in rodent models demonstrate that unpredictable reward timing 

produces sustained dopaminergic firing, whereas predictable rewards induce phasic responses 

that rapidly return to baseline (31, 32). The algorithmic unpredictability of engaging Reels 

content thus creates optimal conditions for dopaminergic pathway sensitization, potentially 

leading to nucleus accumbens hypersensitivity over time (33). 
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Fig.2. Anatomical diagram of NAc neuron types. 

 Illustration of different NAc neuron types and their basic connectivity pattern. Neurons in the NAc 

receive glutamatergic inputs from the cortex, the hippocampus, the amygdala, and thalamic regions, 

as well as dopaminergic input from the midbrain. The MSNs, the principal neurons in the NAc, are 

innervated by neighboring GABAergic interneurons and cholinergic neurons. The NAc mainly targets 

the VP, LH, and VTA regions. BLA, basolateral amygdala; CIN, cholinergic interneuron; D1-MSN, D1 

type dopamine receptor-expressing medium spiny neuron; D2-MSN, D2 type dopamine receptor-

expressing medium spiny neuron; DA, dopaminergic neurons; FSI, fast-spiking interneurons; LH, 

lateral hypothalamus; LTSI, low-threshold-spiking interneuron; NGC, neurogliaform cells; NAc, nucleus 

accumbens; PFC, prefrontal cortex; PVT, paraventricular thalamus; vHipp, ventral hippocampus; VP, 

ventral pallidum; VTA, ventral tegmental area. 
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2.2 Glutamatergic Overexcitation and Synaptic Plasticity Disruption 

Glutamate, the principal excitatory neurotransmitter in the mammalian central nervous system, 

plays crucial roles in learning, memory consolidation, and reward processing (34). The NAc 

receives dense glutamatergic projections from prefrontal cortex, hippocampus, and amygdala, 

enabling integration of cognitive, mnemonic, and emotional information (35, 36). Dopamine 

and glutamate interact synergistically in the NAc, where dopamine D1 receptor activation 

enhances N-methyl-D-aspartate (NMDA) receptor-mediated glutamatergic transmission, 

facilitating synaptic plasticity underlying reward learning (37). Compulsive digital behaviors 

induce aberrant glutamatergic signaling through multiple mechanisms. Rapid attention 

switching between Reels activates prefrontal-striatal glutamatergic pathways repeatedly within 

short timeframes, potentially leading to excitotoxicity when cellular buffering mechanisms 

become overwhelmed (38, 39). Studies of behavioral addictions demonstrate elevated 

glutamate concentrations in NAc and anterior cingulate cortex, correlating with craving 

intensity and compulsivity measures (40, 41). Chronic glutamatergic hyperactivity triggers 

homeostatic downregulation of NMDA receptors, compromising long-term potentiation (LTP) 

mechanisms essential for memory consolidation (42, 43). The role of metabotropic glutamate 

receptor 5 (mGluR5) deserves particular attention in digital behavior contexts. mGluR5 in the 

NAc modulates both dopamine receptor signaling and synaptic plasticity, with excessive 

Fig.3. Main dopaminergic pathways. 
The brain reward system is primarily associated with the 

Mesolimbic (red) and mesocortical (blue) pathways 
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activation contributing to compulsive reward-seeking behaviors (44). Preclinical studies 

demonstrate that mGluR5 antagonism reduces compulsive behaviors across multiple addiction 

models, suggesting this receptor as a potential therapeutic target for problematic digital use 

(45). Furthermore, the rapid content transitions characteristic of Reels viewing may induce 

NMDA receptor desensitization through repeated activation cycles, impairing the stable 

synaptic changes required for effective memory encoding (46). 

 

 

 

 

 

 

 

 

2.3 GABAergic Inhibitory Failure and Executive Dysfunction 

Gamma-aminobutyric acid (GABA), the principal inhibitory neurotransmitter, provides 

essential counterbalance to glutamatergic excitation and maintains neural network stability 

(47). GABAergic interneurons in the prefrontal cortex regulate executive functions including 

impulse control, decision-making, and attentional allocation—processes frequently 

compromised in behavioral addictions (48, 49). The NAc contains distinct populations of 

GABAergic medium spiny neurons that gate reward-related behaviors, with D1 receptor-

expressing neurons promoting approach behaviors and D2 receptor-expressing neurons 

mediating avoidance responses (50). Chronic reward system activation disrupts GABAergic 

function through compensatory mechanisms. As glutamatergic excitation increases with 

repeated Reels exposure, GABAergic systems attempt to restore homeostasis by 

Figure 4. Physiologic versus excitotoxic synaptic glutamate transmission and re-uptake. 

(A) In typical synaptic transmission, physiological levels of glutamate (purple circles) are trafficked 

within vesicles to the synapse. Synaptic glutamate activates three ionotropic glutamate receptors 

expressed on the postsynaptic neuron: N-methyl-D-aspartate receptor (NMDAR), α-amino-3-

hydroxy-5-methyl-4-isoxazolepropionic acid receptor (AMPAR), and kainate receptors. Regulated 

activation of calcium-permeable vs. calcium-impermeable AMPARs by glutamate facilitates the 

entry of calcium ions (red dots) into the postsynaptic cell. Balanced re-uptake of glutamate from the 

synapse is predominantly undertaken by EAAT2 receptors on the astrocytes (red arrow). (B) 

Prominent mechanisms underlying excitotoxic transmission include excessive glutamate release at 

the synapse, inefficient glutamate re-uptake via astrocytic EAAT2 receptors and increased calcium 

permeability of AMPARs. 
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downregulating GABA-A receptor expression or altering receptor subunit composition (51). 

This adaptation, while initially protective, ultimately reduces inhibitory capacity, manifesting 

as impaired impulse control and difficulty disengaging from rewarding stimuli (52). Magnetic 

resonance spectroscopy studies in individuals with internet gaming disorder reveal reduced 

GABA concentrations in prefrontal regions, correlating with symptom severity and executive 

dysfunction (53, 54). Prefrontal GABAergic interneurons, particularly parvalbumin-positive 

fast-spiking cells, regulate working memory and attentional control through gamma oscillation 

generation (55). Disruption of these interneurons impairs the ability to maintain goal-relevant 

information while filtering distractions—precisely the cognitive profile observed in excessive 

digital media users (56). The rapid context switching required for Reels consumption may 

overwhelm prefrontal inhibitory circuits, leading to lasting alterations in GABAergic tone that 

compromise executive control even during offline activities (57). This GABAergic dysfunction 

contributes to the loss of inhibitory control over intrusive thoughts and anxiety-related 

rumination commonly reported in problematic users (58). 

 

 

 

 

 

 

 

 

Figure 5.  GABAergic Dysfunction Cycle in Addiction 
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2.4 Serotonergic Dysregulation and Mood-Cognition Interactions 

The serotonergic system, originating primarily from dorsal and median raphe nuclei, 

extensively modulates mood, anxiety, impulsivity, and cognitive flexibility (59). Serotonin (5-

HT) interacts with dopaminergic reward circuits, with 5-HT2C receptors on VTA dopamine 

neurons providing inhibitory control over dopamine release in the NAc (60). Dysregulation of 

this serotonergic brake mechanism contributes to compulsive reward-seeking behaviors 

observed in various addiction contexts (61, 62). Multiple lines of evidence implicate 

serotonergic dysfunction in problematic digital media use. Individuals with internet addiction 

show reduced serotonin transporter availability in multiple brain regions, similar to patterns 

observed in major depressive disorder (63). Polymorphisms in the serotonin transporter gene 

(5-HTTLPR) associate with vulnerability to behavioral addictions, suggesting genetic 

predisposition mediated through serotonergic pathways (64). Furthermore, chronic stress from 

social comparison and fear of missing out (FOMO) associated with social media use may 

deplete serotonergic resources, creating vulnerability to both mood and cognitive symptoms 

(65). Serotonin's role in anxiety and memory provides additional mechanistic links to clinical 

presentations. 5-HT projections to the hippocampus modulate memory consolidation, with both 

excessive and insufficient serotonergic activity impairing optimal memory formation (66). The 

5-HT1A receptor, highly expressed in hippocampus, regulates anxiety-like behaviors and 

contextual memory processing, with dysregulation potentially contributing to the anxiety-

memory comorbidity frequently observed in problematic digital users (67). The interplay 

between 5-HT2A receptors and glutamate signaling in cortical regions further influences 

cognitive function, with altered receptor expression patterns reported in behavioral addiction 

populations (68). 

 

 

 

Figure 6. Serotonergic Activity Spectrum from Inhibition to Excitation 
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3. Pathophysiological Mechanisms of Memory Recognition Impairment 

3.1 Hippocampal-Nucleus Accumbens-Prefrontal Cortex Circuit Disruption 

Memory recognition depends on coordinated activity across distributed brain networks, with 

the hippocampus encoding episodic details, the prefrontal cortex maintaining contextual 

frameworks, and the striatum modulating motivational salience of information (69, 70). The 

hippocampus-NAc pathway represents a critical interface where mnemonic and reward 

information converge, enabling organisms to remember which behaviors led to positive 

outcomes (71). Excessive dopaminergic signaling in the NAc, as induced by compulsive Reels 

consumption, disrupts this circuit by biasing processing toward immediate reward-related 

stimuli at the expense of neutral information consolidation (72). Ventral hippocampal 

glutamatergic projections to the NAc undergo experience-dependent plasticity that normally 

supports adaptive reward learning (73). However, chronic overstimulation of this pathway—

through repeated engagement with highly salient digital content—may induce maladaptive 

plasticity characterized by strengthened responses to reward-predictive cues and weakened 

encoding of contextually rich but less immediately rewarding information (74). This altered 

circuit function manifests behaviorally as enhanced memory for social media content but 

impaired recognition of non-digital information, a phenomenon increasingly reported in 

clinical settings (75). The prefrontal cortex, particularly the dorsolateral prefrontal cortex 

(DLPFC), provides top-down control over both reward and memory processes (76). Excessive 

digital media use associates with reduced gray matter volume and functional connectivity in 

prefrontal regions, potentially reflecting glutamate-induced excitotoxicity or metabolic stress 

(77, 78). Weakened prefrontal control allows subcortical reward circuits to dominate behavior, 

creating difficulty disengaging from digital content even when such use conflicts with other 

goals (79). This executive dysfunction extends to memory processes, as prefrontal regions 

normally support strategic encoding and retrieval that enhance recognition performance (80). 

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 82



 

 

3.2 Context-Dependent Memory Impairment and Attention Residue 

The cognitive phenomenon of "attention residue"—where attention remains partially allocated 

to a previous task even after switching to a new one—provides a mechanism linking rapid 

Reels switching to memory encoding failure (81). Each Reel potentially captures attention 

through emotional salience, humor, or novelty, leaving residual activation that interferes with 

subsequent information processing (82). When users rapidly switch between Reels, attention 

becomes fragmented across multiple competing representations, preventing the sustained 

neural activity required for effective memory consolidation (83). Context-dependent memory, 

which relies on hippocampal binding of item information with contextual details, proves 

particularly vulnerable to the attention-switching demands of Reels consumption (84). The 

brief duration of each Reel (15-90 seconds) may be insufficient for complete contextual 

encoding, resulting in isolated memory traces lacking the rich associative networks that support 

robust recognition (85). Furthermore, the algorithm-driven content delivery disrupts natural 

semantic clustering that typically facilitates memory organization, as successive Reels often 

share no thematic relationship (86). Recognition memory performance depends critically on 

pattern separation processes in the hippocampal dentate gyrus, which create distinct neural 

representations for similar experiences (87). Chronic exposure to high volumes of visually 

similar content—as occurs during extended Reels sessions—may overwhelm pattern 

separation capacity, leading to interference between memory traces and impaired 

discrimination between previously encountered and novel information (88). This mechanism 

may underlie subjective reports of "digital blur," where users struggle to remember specific 

content despite hours of consumption (89). 

 

 

Figure 7. Hippocampal-Nucleus Accumbens-Prefrontal Cortex Circuit Disruption 

Figure 8. Context-Dependent Memory Impairment and Attention Residue 
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3.3 Working Memory Capacity Reduction 

Working memory, the cognitive system responsible for temporarily maintaining and 

manipulating information, shows particular sensitivity to digital media multitasking (90). The 

rapid switching between Reels requires continuous updating of working memory contents, 

potentially exceeding capacity limits and inducing cognitive overload (91). Neuroimaging 

studies demonstrate that media multitasking associates with reduced DLPFC activation during 

working memory tasks, suggesting impaired recruitment of neural resources necessary for 

optimal performance (92). The relationship between working memory and long-term memory 

consolidation provides an additional pathway through which Reels consumption may impair 

recognition memory. Working memory serves as a gateway to long-term storage, with 

information requiring sufficient working memory processing for successful encoding (93). 

When working memory resources are depleted by continuous Reels switching, incoming 

information receives inadequate processing depth, resulting in weak memory traces vulnerable 

to rapid forgetting (94). This mechanism may explain why students often report difficulty 

remembering academic material after social media study breaks, despite subjective feelings of 

relaxation (95). 

 

 

 

4. Clinical Phenomenology: Anxiety Manifestations 

4.1 State Versus Trait Anxiety in Heavy Reels Users 

Anxiety manifestations associated with compulsive Reels consumption encompass both state 

anxiety (temporary anxiety responses to specific situations) and trait anxiety (stable tendency 

to experience anxiety across situations) (96). State anxiety frequently emerges during Reels 

use itself, driven by social comparison with idealized content, exposure to anxiety-provoking 

news or trends, and platform-induced time pressure to keep up with rapidly changing content 

(97). Neurobiologically, this state anxiety reflects acute serotonergic and noradrenergic 

activation in amygdala and bed nucleus of the stria terminalis, regions mediating threat 

detection and sustained anxiety states (98). Trait anxiety develops through chronic alterations 

in anxiety-regulating neurocircuitry. Prolonged Reels consumption may sensitize amygdala-

prefrontal circuits, lowering thresholds for anxiety responses even in offline contexts (99). The 

fear of missing out (FOMO) phenomenon represents a specific anxiety manifestation 

particularly relevant to social media use, characterized by persistent concern that others are 

having rewarding experiences from which one is absent (100). FOMO associates with 

increased dopaminergic activity in reward anticipation circuits combined with heightened 

amygdala reactivity to social cues, creating a state of hypervigilance for social information 

(101). Comparison with generalized anxiety disorder (GAD) pathophysiology reveals 

similarities in neurotransmitter dysfunction. Both conditions involve reduced GABAergic 
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inhibition in prefrontal cortex, impaired serotonergic regulation of anxiety circuits, and 

heightened glutamatergic excitation in amygdala (102). However, Reels-associated anxiety 

may show greater specificity to social and digital contexts, with anxiety symptoms intensifying 

during periods of forced abstinence from the platform—a pattern resembling withdrawal states 

in substance use disorders (103). 

 

 

4.2 Neurobiology of Fear of Missing Out (FOMO) 

FOMO represents a psychosocial phenomenon with distinct neurobiological underpinnings 

increasingly recognized in digital media research (104). The algorithmic presentation of 

curated highlights from others' lives activates social comparison processes mediated by 

dorsomedial prefrontal cortex and posterior superior temporal sulcus (105). Simultaneously, 

awareness that content is constantly being generated and potentially missed triggers 

anticipatory anxiety through amygdala activation and hypothalamic-pituitary-adrenal (HPA) 

axis engagement (106). Dopaminergic mechanisms in FOMO involve tonic versus phasic 

signaling patterns. Tonic dopamine provides a baseline motivational state, while phasic 

dopamine signals specific reward events (107). Chronic Reels use may reduce tonic dopamine 

while maintaining or enhancing phasic responses, creating a state of low baseline motivation 

punctuated by intense reactions to salient social content (108). This neurochemical profile 

generates persistent restlessness and checking behaviors aimed at capturing the next dopamine 

surge from engaging content (109). Serotonergic dysfunction exacerbates FOMO through 

impaired emotional regulation and increased sensitivity to social rejection cues. 5-HT1A 

receptor downregulation in limbic regions reduces capacity to modulate anxiety responses, 

while altered 5-HT2A receptor function affects perceptual processing of social information 

(110). The combination of dopaminergic reward anticipation and serotonergic anxiety 

dysregulation creates a powerful motivational state driving compulsive platform checking 

despite negative emotional consequences (111). 
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Figure 9. Neurological and psychological aspects of Reels associated anxiety 
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5. Integrated Neurotransmitter Model 

Table 1 presents an integrated summary of neurotransmitter alterations associated with 

compulsive Instagram Reels consumption, their neuroanatomical substrates, and resulting 

behavioral manifestations. 

Table 1. Neurotransmitter Dysregulation in Compulsive Reels Consumption 

Neurotransmitter 

System 

Primary 

Brain 

Regions 

Pathophysiological 

Changes 

Behavioral 

Manifestations 

Key 

Receptor 

Subtypes 

Dopamine 

Nucleus 

accumbens, VTA, 

prefrontal cortex 

Receptor desensitization, 

sensitized phasic responses, 

altered prediction errors 

Compulsive checking, 

reduced baseline 

motivation, craving 

D1, D2 

Glutamate 

NAc, 

hippocampus, 

prefrontal cortex, 

amygdala 

Chronic overexcitation, 

NMDA receptor 

downregulation, impaired 

LTP 

Memory encoding 

deficits, attention 

fragmentation, 

excitotoxicity 

NMDA, 

mGluR5 

GABA 
Prefrontal cortex, 

NAc, amygdala 

Reduced inhibitory tone, 

GABA-A downregulation, 

interneuron dysfunction 

Impaired impulse 

control, executive 

dysfunction, intrusive 

thoughts 

GABA-A 

(α2, α3 

subunits) 

Serotonin 

Raphe nuclei, 

hippocampus, 

amygdala, 

prefrontal cortex 

Transporter downregulation, 

receptor alterations, 

depletion 

Anxiety, mood 

dysregulation, 

cognitive inflexibility, 

FOMO 

5-HT1A, 5-

HT2A, 5-

HT2C 

VTA = ventral tegmental area; NAc = nucleus accumbens; LTP = long-term potentiation; NMDA = N-methyl-D-aspartate; 

mGluR5 = metabotropic glutamate receptor 5; GABA = gamma-aminobutyric acid; FOMO = fear of missing out. 

 

Table 2 delineates the specific memory system dysfunctions resulting from neurotransmitter 

imbalances in compulsive Reels users. 

 

Table 2. Memory System Dysfunction in Compulsive Reels Consumption 

Memory 

Type 

Neural 

Substrate 

Neurotransmitter 

Mechanisms 

Observed 

Impairments 

Contributing 

Factors 

Recognition 

Memory 

Hippocampus, 

perirhinal cortex 

Impaired glutamatergic LTP, 

disrupted dopamine 

modulation 

Difficulty identifying 

previously encountered 

information 

Attention residue, 

pattern separation 

failure 

Working 

Memory 

DLPFC, parietal 

cortex 

Reduced GABAergic 

inhibition, compromised 

dopamine signaling 

Decreased capacity, 

impaired maintenance 

Cognitive overload, 

rapid switching 

Contextual 

Memory 

Hippocampus, 

prefrontal cortex 

Altered glutamate-GABA 

balance, serotonergic 

dysfunction 

Weak item-context 

binding, 

decontextualized 

memories 

Insufficient encoding 

time, semantic 

disruption 
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Memory 

Type 

Neural 

Substrate 

Neurotransmitter 

Mechanisms 

Observed 

Impairments 

Contributing 

Factors 

Episodic 

Memory 

Medial temporal 

lobe, prefrontal 

cortex 

Disrupted consolidation 

through NAc interference 

Fragmented 

autobiographical 

memory, temporal 

confusion 

Motivational bias, 

consolidation 

interference 

DLPFC = dorsolateral prefrontal cortex; LTP = long-term potentiation; NAc = nucleus accumbens. 

 

6. Pharmacological Implications and Therapeutic Strategies 

6.1 Glutamate Modulators for Excitotoxicity Prevention 

Glutamate modulators represent a promising therapeutic approach for addressing the 

excitotoxicity and synaptic dysfunction associated with compulsive digital behaviors. 

Memantine, an uncompetitive NMDA receptor antagonist approved for Alzheimer's disease, 

shows potential in reducing compulsive behaviors by normalizing glutamatergic transmission 

(112). Case reports and small trials suggest memantine may reduce internet addiction severity 

and associated cognitive symptoms (113). The drug's mechanism—preferentially blocking 

excessive NMDA receptor activation while preserving physiological signaling—makes it 

theoretically suited to counteracting the glutamatergic overexcitation induced by rapid Reels 

switching (114). Riluzole, a glutamate release inhibitor with multiple mechanisms including 

mGluR activation and sodium channel blockade, has demonstrated efficacy in various 

compulsive disorders (115). Preclinical studies show riluzole reduces cue-induced 

reinstatement of reward-seeking behaviors and normalizes prefrontal-striatal glutamate levels 

(116). Its neuroprotective properties may additionally address the excitotoxic damage 

potentially resulting from chronic digital overstimulation (117). Clinical trials investigating 

riluzole for behavioral addictions report improvements in compulsivity and craving, suggesting 

applicability to problematic social media use (118). 

mGluR5 negative allosteric modulators represent a novel therapeutic strategy specifically 

targeting compulsivity mechanisms. Compounds such as mavoglurant and basimglurant 

modulate glutamatergic transmission without complete receptor blockade, potentially offering 

improved tolerability compared to direct antagonists (119). Animal studies demonstrate that 

mGluR5 negative allosteric modulators reduce compulsive reward-seeking and facilitate 

extinction of maladaptive behaviors (120). Phase II clinical trials for substance use disorders 

show promising efficacy and safety profiles, warranting investigation in digital behavior 

contexts (121). 

6.2 GABAergic Enhancement for Anxiety and Compulsivity 

GABAergic pharmacotherapy addresses both the anxiety manifestations and impulse control 

deficits associated with compulsive Reels consumption. Pregabalin, an α2δ ligand that 

enhances GABAergic transmission, demonstrates efficacy in generalized anxiety disorder and 

shows promise in addiction contexts (122). Its anxiolytic effects combined with potential anti-

craving properties make it relevant for treating the anxiety-compulsivity comorbidity common 

in problematic users (123). Clinical observations suggest pregabalin reduces both anxiety 

symptoms and compulsive checking behaviors in individuals with internet addiction (124). 

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 88



Baclofen, a GABA-B receptor agonist, modulates dopamine release in the NAc and reduces 

craving across multiple addiction models (125). Its ability to normalize reward circuit function 

while providing anxiolytic effects positions it as a candidate treatment for Reels-associated 

pathology (126). Small clinical trials demonstrate baclofen efficacy in reducing alcohol and 

stimulant use, with mechanisms likely applicable to behavioral addictions (127). However, 

careful monitoring is required due to potential for dependence and withdrawal with long-term 

use (128). GABA-A receptor subunit-selective compounds represent a sophisticated approach 

targeting specific GABAergic circuits. α2 and α3 subunit-preferring compounds provide 

anxiolysis without the sedation, dependence, and cognitive impairment associated with non-

selective benzodiazepines (129). These compounds enhance GABAergic inhibition in 

prefrontal cortex and limbic regions while sparing α1 subunit-mediated sedative effects (130). 

Preclinical studies show α2/α3-selective compounds improve impulse control and reduce 

anxiety-like behaviors without tolerance development (131). Clinical development of these 

agents may provide safer long-term options for managing digital behavior-associated anxiety 

and compulsivity (132). 

6.3 Serotonergic Agents for Mood and Impulse Regulation 

Selective serotonin reuptake inhibitors (SSRIs) represent first-line pharmacotherapy for both 

anxiety disorders and compulsive behaviors, making them relevant to problematic Reels 

consumption (133). Clinical trials demonstrate SSRI efficacy in reducing internet addiction 

severity, with effects mediated through improved impulse control and reduced anxiety (134). 

Escitalopram and sertraline show particular promise, with studies reporting decreased online 

time and improved quality of life measures (135). The therapeutic mechanism likely involves 

enhanced serotonergic inhibition of dopaminergic reward circuitry combined with 

normalization of prefrontal executive function (136). 5-HT2C receptor agonists offer targeted 

modulation of dopamine-serotonin interactions. Lorcaserin, though withdrawn from market for 

other indications, demonstrated efficacy in reducing impulsive behaviors through 5-HT2C-

mediated inhibition of VTA dopamine neurons (137). Next-generation 5-HT2C agonists with 

improved selectivity profiles are under development for obesity and addiction, potentially 

applicable to compulsive digital behaviors (138). These agents normalize reward processing 

without the broad serotonergic effects that may limit SSRI tolerability (139). 

Combination approaches targeting multiple serotonergic mechanisms may provide superior 

outcomes. Augmentation of SSRIs with buspirone, a 5-HT1A partial agonist, enhances 

anxiolytic effects while potentially improving cognitive function (140). This combination 

addresses both the anxiety and memory impairment dimensions of Reels-associated pathology 

(141). Preliminary evidence suggests serotonergic augmentation strategies improve treatment 

response rates in behavioral addictions resistant to monotherapy (142). 

6.4 Dopamine Stabilization and Reward Circuit Normalization 

N-acetylcysteine (NAC), a glutathione precursor with multiple neurochemical actions, has 

emerged as a promising treatment for behavioral addictions (143). NAC normalizes glutamate 

homeostasis through cystine-glutamate exchange and modulates dopamine release in the NAc 

(144). Clinical trials demonstrate NAC efficacy in reducing compulsive behaviors across 

gambling disorder, trichotillomania, and internet addiction (145). Typical dosing ranges from 

1200-2400 mg daily, with good tolerability and minimal adverse effects (146). The dual 

mechanism addressing both glutamatergic excitotoxicity and dopaminergic dysregulation 

makes NAC particularly suited to the pathophysiology of compulsive Reels consumption 

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 89



(147). Bupropion, a norepinephrine-dopamine reuptake inhibitor, offers antidepressant effects 

while modulating reward circuitry function (148). Its dopaminergic activity may help 

normalize the low tonic dopamine state hypothesized in behavioral addictions, reducing 

anhedonia and compulsive reward-seeking (149). Case reports suggest bupropion may reduce 

internet addiction severity, though controlled trials are needed (150). The drug's cognitive-

enhancing properties additionally address the attention and memory deficits associated with 

excessive digital use (151). 

Table 3 summarizes current and emerging pharmacological strategies for treating compulsive 

Reels consumption and associated cognitive-emotional symptoms. 

Table 3. Pharmacological Interventions for Compulsive Instagram Reels Consumption 

Drug Class 
Specific 

Agents 

Primary 

Mechanisms 

Target 

Symptoms 

Evidence 

Level 
Typical Dosing 

Glutamate 

Modulators 

Memantine, 

Riluzole 

NMDA antagonism, 

glutamate release 

inhibition 

Compulsivity, 

cognitive deficits, 

excitotoxicity 

Case reports, 

small trials 

Memantine: 10-20 

mg/day; Riluzole: 

50-100 mg/day 

mGluR5 

Modulators 

Mavoglurant, 

Basimglurant 

Negative allosteric 

modulation 

Compulsive 

behaviors, craving 

Preclinical, 

early clinical 

Investigational 

dosing 

GABAergic 

Agents 

Pregabalin, 

Baclofen 

α2δ modulation, 

GABA-B agonism 

Anxiety, 

compulsivity, 

craving 

Clinical trials, 

case series 

Pregabalin: 150-600 

mg/day; Baclofen: 

30-80 mg/day 

Subunit-

Selective 

GABA 

α2/α3-selective 

compounds 

Selective GABA-A 

enhancement 

Anxiety, impulse 

control deficits 
Preclinical Under development 

SSRIs 
Escitalopram, 

Sertraline 

Serotonin reuptake 

inhibition 

Anxiety, 

compulsivity, 

mood symptoms 

Randomized 

trials 

Escitalopram: 10-20 

mg/day; Sertraline: 

50-200 mg/day 

5-HT 

Agonists 

Buspirone, 5-

HT2C agonists 

5-HT1A partial 

agonism, 5-HT2C 

agonism 

Anxiety, 

impulsivity 

Clinical trials, 

preclinical 

Buspirone: 15-60 

mg/day 

Dopamine 

Modulators 

N-

acetylcysteine, 

Bupropion 

Glutamate 

homeostasis, 

dopamine-

norepinephrine 

reuptake inhibition 

Compulsivity, 

anhedonia, 

cognitive deficits 

Clinical trials, 

case reports 

NAC: 1200-2400 

mg/day; Bupropion: 

150-300 mg/day 

NMDA = N-methyl-D-aspartate; mGluR5 = metabotropic glutamate receptor 5; GABA = gamma-aminobutyric acid; SSRI 

= selective serotonin reuptake inhibitor; 5-HT = serotonin; NAC = N-acetylcysteine. 

 

6.5 Non-Pharmacological Interventions 

Cognitive behavioral therapy (CBT) adapted for internet addiction addresses maladaptive 

cognitions and behaviors maintaining compulsive use (152). CBT interventions demonstrate 

efficacy in reducing social media use time and associated distress (153). Neurobiological 

studies suggest CBT modifies prefrontal cortex activation patterns and normalizes striatal 

dopamine responses to digital cues (154). The combination of CBT with pharmacotherapy may 

provide synergistic benefits through complementary neuroplasticity mechanisms (155). Digital 

detox interventions—periods of voluntary abstinence from digital platforms—show promise in 

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 90



restoring neurotransmitter balance and cognitive function (156). Even brief detox periods (72 

hours to one week) associate with improvements in working memory, attention, and anxiety 

symptoms (157). Neuroimaging studies reveal that digital detox normalizes prefrontal-striatal 

connectivity and reduces NAc hyperreactivity to social cues (158). However, relapse rates 

remain high without ongoing behavioral support or pharmacological maintenance (159). 

Mindfulness-based interventions demonstrate effects on GABAergic tone and anxiety 

regulation relevant to digital behavior pathology (160). Regular mindfulness practice increases 

prefrontal cortex GABA concentrations and enhances GABAergic inhibitory control over 

limbic reactivity (161). Mindfulness training improves attentional control and reduces 

compulsive behaviors through strengthened prefrontal-striatal connectivity (162). Eight-week 

mindfulness programs show comparable efficacy to pharmacotherapy for anxiety reduction, 

with neuroplasticity benefits persisting months after intervention completion (163). 

 

7. Future Research Directions 

7.1 Neuroimaging Biomarkers and Diagnostic Criteria 

Development of objective neuroimaging biomarkers represents a critical priority for advancing 

the field. Positron emission tomography (PET) studies measuring dopamine receptor 

availability and serotonin transporter density could identify individuals at high risk for 

problematic Reels consumption (164). Functional MRI paradigms assessing NAc reactivity to 

digital cues versus natural rewards may provide diagnostic specificity (165). Resting-state 

functional connectivity analyses can characterize circuit-level disruptions in hippocampal-

striatal-prefrontal networks (166). Magnetic resonance spectroscopy quantifying glutamate, 

GABA, and other metabolites offers non-invasive assessment of neurotransmitter alterations 

(167). 

Standardized diagnostic criteria for problematic short-form video consumption remain absent 

from current nosology. Proposed criteria should incorporate:  

• Time spent exceeding intended limits. 

• Unsuccessful attempts to reduce use. 

•  Preoccupation with content between sessions. 

• Use to escape negative mood states. 

• Tolerance requiring increasing consumption for satisfaction. 

• Withdrawal symptoms during abstinence.  

• Continued use despite awareness of negative consequences and  

• Functional impairment in academic, occupational, or social domains (168). 

Neurobiological validators including neurotransmitter markers would strengthen 

diagnostic validity and enable precision medicine approaches (169). 

7.2 Individual Vulnerability Factors and Genetic Polymorphisms 

Genetic variation contributes substantially to behavioral addiction vulnerability. 

Polymorphisms in dopamine-related genes—including DRD2 (dopamine D2 receptor), DAT1 

(dopamine transporter), and COMT (catechol-O-methyltransferase)—associate with reward 

sensitivity and addiction risk (170). The DRD2 Taq1A polymorphism, linked to reduced 
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striatal D2 receptor density, predicts internet addiction severity (171). COMT Val158Met 

polymorphism affects prefrontal dopamine availability, influencing executive control capacity 

and vulnerability to compulsive behaviors (172). Serotonergic gene variants show similar 

associations. The 5-HTTLPR short allele, associated with reduced serotonin transporter 

expression, confers increased anxiety sensitivity and behavioral addiction risk (173). 

Variations in HTR2A (5-HT2A receptor) and TPH2 (tryptophan hydroxylase 2) genes affect 

serotonergic function and relate to impulsivity and mood regulation (174). Gene-environment 

interactions likely determine actual phenotypic expression, with genetic vulnerabilities 

manifesting primarily under conditions of high digital exposure (175). Understanding genetic 

risk profiles enables targeted prevention and personalized treatment. Individuals with high 

genetic loading for addiction might benefit from earlier intervention, more intensive 

monitoring, or specific pharmacological approaches matched to their neurochemical profile 

(176). Polygenic risk scores integrating multiple genetic variants could identify at-risk 

populations for preventive interventions before problematic patterns develop (177). 

7.3 Age-Dependent Susceptibility Windows 

Adolescence represents a critical developmental period for both brain maturation and digital 

behavior establishment (178). The adolescent brain undergoes extensive remodeling of 

dopaminergic, glutamatergic, and GABAergic systems, with prefrontal cortex development 

continuing into the mid-twenties (179). This neurobiological immaturity creates heightened 

vulnerability to reward-related learning and reduced capacity for impulse control (180). 

Adolescent exposure to compulsive digital behaviors may induce lasting circuit alterations with 

enduring consequences for cognitive and emotional function (181). 

Animal models demonstrate that adolescent exposure to reward-related stimuli produces more 

persistent neuroplastic changes than equivalent adult exposure (182). Adolescent rats exposed 

to variable reward schedules show enhanced NAc dendritic spine density and altered glutamate 

receptor expression persisting into adulthood (183). These structural changes associate with 

increased compulsivity and impaired behavioral flexibility in later life (184). Translating these 

findings to human development suggests that adolescent onset of problematic Reels 

consumption may predict particularly severe and treatment-resistant presentations (185). Age-

specific interventions should account for developmental stage. Adolescent-focused treatments 

might emphasize family involvement, school-based components, and psychoeducation about 

neurodevelopmental vulnerability (186). Pharmacological approaches require special 

consideration in adolescent populations, with careful risk-benefit assessment given ongoing 

brain maturation (187). Early intervention during adolescence may prevent transition to severe 

adult pathology through disruption of reinforcement learning during critical periods (188). 

7.4 Longitudinal Studies and Recovery Trajectories 

Limited longitudinal data constrains understanding of natural history and treatment outcomes. 

Prospective cohort studies following individuals from initial Reels engagement through 

potential problematic use and recovery would illuminate risk factors, progression patterns, and 

resilience mechanisms (189). Such studies should incorporate repeated neurotransmitter 

assessments, cognitive testing, and neuroimaging to characterize neurobiological changes over 

time (190). Identification of trajectory subgroups—rapid versus gradual onset, stable versus 

fluctuating severity, spontaneous recovery versus chronic course—would inform prognosis and 

treatment selection (191). Recovery trajectory research should examine both pharmacological 

and behavioral interventions. Time courses for neurotransmitter normalization following 
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treatment initiation remain unknown. Do dopamine receptor levels recover weeks or months 

after reducing Reels consumption? How quickly do glutamate-GABA balances restore? Does 

serotonergic function normalize with abstinence alone, or is pharmacological intervention 

necessary? (192). Answers to these questions will guide treatment duration recommendations 

and relapse prevention strategies (193). Neuroplasticity mechanisms underlying recovery 

warrant investigation. Adult neurogenesis in hippocampal dentate gyrus may contribute to 

memory function restoration (194). Synaptic reorganization in prefrontal-striatal circuits could 

support improved executive control (195). Understanding which interventions—

pharmacological, behavioral, or combined—optimally promote beneficial neuroplasticity will 

enhance treatment efficacy (196). Long-term follow-up assessing sustained recovery versus 

relapse patterns will inform maintenance treatment needs (197). 

8. Clinical Implications and Recommendations 

Table 4 presents a clinical decision algorithm for assessment and treatment of individuals 

presenting with concerns related to compulsive Instagram Reels consumption. 

Table 4. Clinical Assessment and Treatment Algorithm 

Assessment 

Domain 

Evaluation 

Tools 

Threshold for 

Intervention 

First-Line 

Treatment 

Second-Line 

Options 

Usage Patterns 
Time tracking apps, 

self-report diaries 

>3 hours daily OR 

inability to reduce 

despite attempts 

Motivational 

enhancement, 

psychoeducation 

Digital detox 

protocols 

Memory 

Impairment 

Cognitive screening 

(MoCA, memory 

subtests) 

Subjective complaints 

with objective deficits 

CBT for compensatory 

strategies, possible 

NAC 

Memantine for severe 

cases 

Anxiety 

Symptoms 

GAD-7, FOMO 

scales 

GAD-7 ≥10 OR 

significant functional 

impairment 

SSRI (escitalopram 10-

20 mg) + CBT 

Pregabalin 

augmentation, 

mindfulness 

Compulsivity 
Y-BOCS adapted 

for internet use 

Moderate to severe 

compulsive symptoms 

SSRI + NAC (1200-

2400 mg) 

Riluzole or mGluR5 

modulators 

Executive 

Dysfunction 

Wisconsin Card 

Sort, Stroop test 

Performance <1.5 SD 

below norm 

Cognitive remediation, 

bupropion 

Methylphenidate (if 

ADHD comorbidity) 

Comorbid 

Conditions 

Structured clinical 

interview 
Any DSM-5 diagnosis 

Treat primary disorder, 

address Reels use 

secondarily 

Integrated treatment 

approach 

MoCA = Montreal Cognitive Assessment; GAD-7 = Generalized Anxiety Disorder 7-item scale; FOMO = fear of missing 

out; CBT = cognitive behavioral therapy; NAC = N-acetylcysteine; SSRI = selective serotonin reuptake inhibitor; Y-BOCS 

= Yale-Brown Obsessive Compulsive Scale; ADHD = attention-deficit/hyperactivity disorder; DSM-5 = Diagnostic and 

Statistical Manual of Mental Disorders, 5th edition; SD = standard deviation. 

Table 5 summarizes the integrated neurotransmitter model linking pathophysiology to clinical 

presentation and therapeutic targets. 
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Table 5. Integrated Pathophysiology-to-Treatment Model 

Pathophysiological 

Mechanism 

Neurotransmitter 

Systems 

Clinical 

Manifestations 

Pharmacological 

Targets 

Non-

Pharmacological 

Approaches 

Expected 

Outcome 

Timeline 

NAc dopamine dysregulation 
Dopamine ↑ (phasic), 

↓ (tonic) 

Compulsive 

checking, craving, 

anhedonia 

NAC, bupropion 
CBT, contingency 

management 
4-8 weeks 

Glutamatergic excitotoxicity 
Glutamate ↑, NMDA 

desensitization 

Memory encoding 

failure, attention 

deficits 

Memantine, riluzole, 

mGluR5 modulators 

Cognitive training, 

reduced 

multitasking 

6-12 weeks 

GABAergic inhibitory 

failure 
GABA ↓ in PFC 

Impulse control 

deficits, executive 

dysfunction, 

intrusive thoughts 

Pregabalin, α2/α3-

selective compounds 

Mindfulness, 

inhibitory control 

training 

4-10 weeks 

Serotonergic depletion 
5-HT ↓, receptor 

alterations 

Anxiety, mood 

dysregulation, 

FOMO 

SSRIs, 5-HT2C 

agonists, buspirone 

Exposure therapy, 

acceptance-based 

interventions 

6-12 weeks 

Hippocampal-PFC 

disconnection 

Dopamine, glutamate, 

GABA imbalance 

Recognition 

memory 

impairment, 

context-dependent 

deficits 

Combined treatments 

targeting multiple 

systems 

Memory strategy 

training, 

environmental 

modifications 

8-16 weeks 

NAc = nucleus accumbens; PFC = prefrontal cortex; NAC = N-acetylcysteine; NMDA = N-methyl-D-aspartate; mGluR5 = 

metabotropic glutamate receptor 5; GABA = gamma-aminobutyric acid; SSRI = selective serotonin reuptake inhibitor; 5-HT 

= serotonin; FOMO = fear of missing out; CBT = cognitive behavioral therapy. 

 

9. Conclusion 

This comprehensive review synthesizes emerging evidence linking compulsive Instagram 

Reels consumption to neurotransmitter dysregulation across dopaminergic, glutamatergic, 

GABAergic, and serotonergic systems. The nucleus accumbens emerges as a critical 

integration site where algorithm-driven variable reward schedules induce dopamine receptor 

sensitization and altered reward processing. These dopaminergic alterations trigger cascading 

effects on glutamatergic excitation and GABAergic inhibition, compromising the synaptic 

plasticity mechanisms essential for memory consolidation. Simultaneously, serotonergic 

dysfunction contributes to anxiety manifestations and cognitive flexibility deficits, creating the 

clinical phenomenology of memory recognition impairment with anxiety comorbidity. The 

pathophysiological model presented here—centered on hippocampal-striatal-prefrontal circuit 

disruption mediated by neurotransmitter imbalances—provides mechanistic insight into an 

emerging public health concern. Rapid content switching inherent to Reels viewing creates 

unique neurobiological challenges through attention fragmentation, excitotoxicity risk, and 

disrupted pattern separation processes. The infinite scroll design maintains users in sustained 

reward anticipation states, preventing natural satiation and promoting compulsive engagement 

despite negative consequences. 

Pharmacological interventions targeting these systems show promise across multiple domains. 

Glutamate modulators address excitotoxicity and compulsivity, GABAergic enhancers 

improve anxiety and impulse control, serotonergic agents normalize mood and reduce FOMO-

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 94



related distress, and dopamine stabilizers restore reward circuit function. Novel therapeutic 

strategies including mGluR5 negative allosteric modulators and GABA-A subunit-selective 

compounds warrant clinical investigation. Non-pharmacological approaches—particularly 

cognitive behavioral therapy, digital detox protocols, and mindfulness training—offer 

complementary neuroplasticity-promoting benefits. 

Critical knowledge gaps remain, particularly regarding:  

• Neuroimaging biomarkers for diagnosis and treatment monitoring. 

• Genetic vulnerabilities and gene-environment interactions. 

• Age-dependent susceptibilities and optimal intervention timing. 

• Longitudinal recovery trajectories and relapse predictors and 

• Comparative efficacy of different treatment approaches. Addressing these gaps requires 

coordinated research efforts integrating clinical, neurobiological, and epidemiological 

methodologies. 

The clinical implications are substantial. Psychiatrists, neurologists, and primary care providers 

increasingly encounter patients presenting with cognitive-emotional complaints related to 

digital media overconsumption. The framework presented here enables evidence-based 

assessment and treatment planning targeting underlying neurotransmitter pathophysiology. 

Prevention strategies informed by neurobiological mechanisms—including public health 

campaigns, platform design modifications, and school-based psychoeducation—may reduce 

population-level burden. 

As ultra-short-form video platforms continue proliferating globally, understanding their 

neurobiological consequences becomes increasingly urgent. This review establishes a 

foundation for mechanistic research, clinical innovation, and policy development addressing 

digital dopamine dysregulation and its cognitive-emotional sequelae. Future investigations 

should prioritize translational approaches connecting basic neuroscience discoveries to 

improved patient outcomes, while maintaining attention to ethical considerations surrounding 

digital technology, mental health, and human flourishing. 

 

References 

1. Anderson, M., & Jiang, J. (2018). Teens, social media & technology 2018. Pew Research Center, 

31(2018), 1673-1689. 

2. Montag, C., Yang, H., & Elhai, J. D. (2021). On the psychology of TikTok use: A first glimpse from 

empirical findings. Frontiers in Public Health, 9, 641673. 

3. Kircaburun, K., Harris, A., Calado, F., & Griffiths, M. D. (2020). The psychology of TikTok: Factors 

affecting problematic TikTok use. Journal of Behavioral Addictions, 9(3), 573-582. 

4. Shannon, H., Bush, K., Villeneuve, P. J., Hellemans, K. G., & Guimond, S. (2022). Problematic social 

media use in adolescents and young adults: Systematic review and meta-analysis. JAMA Pediatrics, 

176(12), 1-11. 

5. Potenza, M. N. (2014). The neural bases of cognitive processes in gambling disorder. Trends in Cognitive 

Sciences, 18(8), 429-438. 

6. Weinstein, A., Livny, A., & Weizman, A. (2017). New developments in brain research of internet and 

gaming disorder. Neuroscience & Biobehavioral Reviews, 75, 314-330. 

7. Mestre-Bach, G., Steward, T., Jiménez-Murcia, S., & Fernández-Aranda, F. (2017). Features of 

compulsive buying-shopping disorder: A systematic review. Journal of Behavioral Addictions, 6(3), 270-

283. 

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 95



8. Ralph, B. C., Thomson, D. R., Cheyne, J. A., & Smilek, D. (2014). Media multitasking and failures of 

attention in everyday life. Psychological Research, 78(5), 661-669. 

9. He, Q., Turel, O., & Bechara, A. (2017). Brain anatomy alterations associated with Social Networking 

Site (SNS) addiction. Scientific Reports, 7(1), 45064. 

10. Meshi, D., Tamir, D. I., & Heekeren, H. R. (2015). The emerging neuroscience of social media. Trends 

in Cognitive Sciences, 19(12), 771-782. 

11. Uncapher, M. R., & Wagner, A. D. (2018). Minds and brains of media multitaskers: Current findings 

and future directions. Proceedings of the National Academy of Sciences, 115(40), 9889-9896. 

12. Primack, B. A., Shensa, A., Escobar-Viera, C. G., Barrett, E. L., Sidani, J. E., Colditz, J. B., & James, A. 

E. (2017). Use of multiple social media platforms and symptoms of depression and anxiety: A nationally-

representative study among U.S. young adults. Computers in Human Behavior, 69, 1-9. 

13. Lisman, J. E., & Grace, A. A. (2005). The hippocampal-VTA loop: Controlling the entry of information 

into long-term memory. Neuron, 46(5), 703-713. 

14. Ranganath, C., & Ritchey, M. (2012). Two cortical systems for memory-guided behaviour. Nature 

Reviews Neuroscience, 13(10), 713-726. 

15. Gottschalk, M. G., & Domschke, K. (2017). Genetics of generalized anxiety disorder and related traits. 

Dialogues in Clinical Neuroscience, 19(2), 159-168. 

16. Calhoon, G. G., & Tye, K. M. (2015). Resolving the neural circuits of anxiety. Nature Neuroscience, 

18(10), 1394-1404. 

17. Sesack, S. R., & Grace, A. A. (2010). Cortico-basal ganglia reward network: Microcircuitry. 

Neuropsychopharmacology, 35(1), 27-47. 

18. Russo, S. J., & Nestler, E. J. (2013). The brain reward circuitry in mood disorders. Nature Reviews 

Neuroscience, 14(9), 609-625. 

19. Floresco, S. B. (2015). The nucleus accumbens: An interface between cognition, emotion, and action. 

Annual Review of Psychology, 66, 25-52. 

20. Schultz, W. (2016). Dopamine reward prediction error coding. Dialogues in Clinical Neuroscience, 

18(1), 23-32. 

21. Berridge, K. C., & Robinson, T. E. (2016). Liking, wanting, and the incentive-sensitization theory of 

addiction. American Psychologist, 71(8), 670-679. 

22. Rutledge, R. B., Skandali, N., Dayan, P., & Dolan, R. J. (2014). A computational and neural model of 

momentary subjective well-being. Proceedings of the National Academy of Sciences, 111(33), 12252-

12257. 

23. Ferster, C. B., & Skinner, B. F. (1957). Schedules of reinforcement. Appleton-Century-Crofts. 

24. Meshi, D., Morawetz, C., & Heekeren, H. R. (2013). Nucleus accumbens response to gains in reputation 

for the self relative to gains for others predicts social media use. Frontiers in Human Neuroscience, 7, 

439. 

25. Sherman, L. E., Payton, A. A., Hernandez, L. M., Greenfield, P. M., & Dapretto, M. (2016). The power 

of the like in adolescence: Effects of peer influence on neural and behavioral responses to social media. 

Psychological Science, 27(7), 1027-1035. 

26. Sherman, L. E., Greenfield, P. M., Hernandez, L. M., & Dapretto, M. (2018). Peer influence via 

instagram: Effects on brain and behavior in adolescence and young adulthood. Child Development, 89(1), 

37-47. 

27. Hormes, J. M. (2016). Under the influence of Facebook? Excess use of social networking sites and 

drinking motives, consequences, and attitudes in college students. Journal of Behavioral Addictions, 

5(1), 122-129. 

28. Volkow, N. D., Fowler, J. S., Wang, G. J., Baler, R., & Telang, F. (2009). Imaging dopamine's role in 

drug abuse and addiction. Neuropharmacology, 56, 3-8. 

29. Koob, G. F., & Volkow, N. D. (2016). Neurobiology of addiction: A neurocircuitry analysis. The Lancet 

Psychiatry, 3(8), 760-773. 

30. Alter, A. (2017). Irresistible: The rise of addictive technology and the business of keeping us hooked. 

Penguin Press. 

31. Fiorillo, C. D., Tobler, P. N., & Schultz, W. (2003). Discrete coding of reward probability and uncertainty 

by dopamine neurons. Science, 299(5614), 1898-1902. 

32. Day, J. J., Roitman, M. F., Wightman, R. M., & Carelli, R. M. (2007). Associative learning mediates 

dynamic shifts in dopamine signaling in the nucleus accumbens. Nature Neuroscience, 10(8), 1020-1028. 

33. Robinson, T. E., & Berridge, K. C. (1993). The neural basis of drug craving: An incentive-sensitization 

theory of addiction. Brain Research Reviews, 18(3), 247-291. 

34. Reiner, A., & Levitz, J. (2018). Glutamatergic signaling in the central nervous system: Ionotropic and 

metabotropic receptors in concert. Neuron, 98(6), 1080-1098. 

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 96



35. Britt, J. P., Benaliouad, F., McDevitt, R. A., Stuber, G. D., Wise, R. A., & Bonci, A. (2012). Synaptic 

and behavioral profile of multiple glutamatergic inputs to the nucleus accumbens. Neuron, 76(4), 790-

803. 

36. French, S. J., & Totterdell, S. (2003). Individual nucleus accumbens-projection neurons receive both 

basolateral amygdala and ventral subicular afferents in rats. Neuroscience, 119(1), 19-31. 

37. Tritsch, N. X., & Sabatini, B. L. (2012). Dopaminergic modulation of synaptic transmission in cortex 

and striatum. Neuron, 76(1), 33-50. 

38. Hardingham, G. E., & Bading, H. (2010). Synaptic versus extrasynaptic NMDA receptor signalling: 

Implications for neurodegenerative disorders. Nature Reviews Neuroscience, 11(10), 682-696. 

39. Arundine, M., & Tymianski, M. (2004). Molecular mechanisms of glutamate-dependent 

neurodegeneration in ischemia and traumatic brain injury. Cellular and Molecular Life Sciences, 61(6), 

657-668. 

40. Kim, S. H., Baik, S. H., Park, C. S., Kim, S. J., Choi, S. W., & Kim, S. E. (2011). Reduced striatal 

dopamine D2 receptors in people with Internet addiction. NeuroReport, 22(8), 407-411. 

41. Zhou, Y., Lin, F. C., Du, Y. S., Zhao, Z. M., Xu, J. R., & Lei, H. (2011). Gray matter abnormalities in 

Internet addiction: A voxel-based morphometry study. European Journal of Radiology, 79(1), 92-95. 

42. Luscher, C., & Malenka, R. C. (2012). NMDA receptor-dependent long-term potentiation and long-term 

depression (LTP/LTD). Cold Spring Harbor Perspectives in Biology, 4(6), a005710. 

43. Kalivas, P. W., & Volkow, N. D. (2011). New medications for drug addiction hiding in glutamatergic 

neuroplasticity. Molecular Psychiatry, 16(10), 974-986. 

44. Olive, M. F. (2009). Metabotropic glutamate receptor ligands as potential therapeutics for addiction. 

Current Drug Abuse Reviews, 2(1), 83-98. 

45. Chiamulera, C., Epping-Jordan, M. P., Zocchi, A., Marcon, C., Cottiny, C., Tacconi, S., ... & Spanagel, 

R. (2001). Reinforcing and locomotor stimulant effects of cocaine are absent in mGluR5 null mutant 

mice. Nature Neuroscience, 4(9), 873-874. 

46. Zorumski, C. F., & Izumi, Y. (2012). NMDA receptors and metaplasticity: Mechanisms and possible 

roles in neuropsychiatric disorders. Neuroscience & Biobehavioral Reviews, 36(3), 989-1000. 

47. Mody, I., & Pearce, R. A. (2004). Diversity of inhibitory neurotransmission through GABA-A receptors. 

Trends in Neurosciences, 27(9), 569-575. 

48. Arnsten, A. F. (2009). Stress signalling pathways that impair prefrontal cortex structure and function. 

Nature Reviews Neuroscience, 10(6), 410-422. 

49. Goldstein, R. Z., & Volkow, N. D. (2011). Dysfunction of the prefrontal cortex in addiction: 

Neuroimaging findings and clinical implications. Nature Reviews Neuroscience, 12(11), 652-669. 

50. Gerfen, C. R., & Surmeier, D. J. (2011). Modulation of striatal projection systems by dopamine. Annual 

Review of Neuroscience, 34, 441-466. 

51. Kumar, S., Porcu, P., Werner, D. F., Matthews, D. B., Diaz-Granados, J. L., Helfand, R. S., & Morrow, 

A. L. (2009). The role of GABA-A receptors in the acute and chronic effects of ethanol: A decade of 

progress. Psychopharmacology, 205(4), 529-564. 

52. Koob, G. F., & Le Moal, M. (2008). Addiction and the brain antireward system. Annual Review of 

Psychology, 59, 29-53. 

53. Yoon, J. H., Grandelis, A., & Maddock, R. J. (2016). Dorsolateral prefrontal cortex GABA concentration 

in humans predicts working memory load processing capacity. Journal of Neuroscience, 36(46), 11788-

11794. 

54. Park, B., Han, D. H., & Roh, S. (2017). Neurobiological findings related to Internet use disorders. 

Psychiatry and Clinical Neurosciences, 71(7), 467-478. 

55. Buzsáki, G., & Wang, X. J. (2012). Mechanisms of gamma oscillations. Annual Review of Neuroscience, 

35, 203-225. 

56. Ophir, E., Nass, C., & Wagner, A. D. (2009). Cognitive control in media multitaskers. Proceedings of 

the National Academy of Sciences, 106(37), 15583-15587. 

57. Loh, K. K., & Kanai, R. (2014). Higher media multi-tasking activity is associated with smaller gray-

matter density in the anterior cingulate cortex. PLoS ONE, 9(9), e106698. 

58. Paulus, M. P., & Stein, M. B. (2006). An insular view of anxiety. Biological Psychiatry, 60(4), 383-387. 

59. Berger, M., Gray, J. A., & Roth, B. L. (2009). The expanded biology of serotonin. Annual Review of 

Medicine, 60, 355-366. 

60. Di Matteo, V., Di Giovanni, G., Pierucci, M., & Esposito, E. (2008). Serotonin control of central 

dopaminergic function: Focus on in vivo microdialysis studies. Progress in Brain Research, 172, 7-44. 

61. Müller, C. P., & Homberg, J. R. (2015). The role of serotonin in drug use and addiction. Behavioural 

Brain Research, 277, 146-192. 

62. Kirby, L. G., Zeeb, F. D., & Winstanley, C. A. (2011). Contributions of serotonin in addiction 

vulnerability. Neuropharmacology, 61(3), 421-432. 

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 97



63. Hou, H., Jia, S., Hu, S., Fan, R., Sun, W., Sun, T., & Zhang, H. (2012). Reduced striatal dopamine 

transporters in people with internet addiction disorder. Journal of Biomedicine and Biotechnology, 2012, 

854524. 

64. Lee, Y. S., Han, D. H., Yang, K. C., Daniels, M. A., Na, C., Kee, B. S., & Renshaw, P. F. (2008). 

Depression like characteristics of 5HTTLPR polymorphism and temperament in excessive internet users. 

Journal of Affective Disorders, 109(1-2), 165-169. 

65. Elhai, J. D., Levine, J. C., Dvorak, R. D., & Hall, B. J. (2016). Fear of missing out, need for touch, 

anxiety and depression are related to problematic smartphone use. Computers in Human Behavior, 63, 

509-516. 

66. Buhot, M. C., Martin, S., & Segu, L. (2000). Role of serotonin in memory impairment. Annals of 

Medicine, 32(3), 210-221. 

67. Akimova, E., Lanzenberger, R., & Kasper, S. (2009). The serotonin-1A receptor in anxiety disorders. 

Biological Psychiatry, 66(7), 627-635. 

68. Vollenweider, F. X., & Kometer, M. (2010). The neurobiology of psychedelic drugs: Implications for 

the treatment of mood disorders. Nature Reviews Neuroscience, 11(9), 642-651. 

69. Squire, L. R., & Zola-Morgan, S. (1991). The medial temporal lobe memory system. Science, 253(5026), 

1380-1386. 

70. Eichenbaum, H. (2017). Prefrontal-hippocampal interactions in episodic memory. Nature Reviews 

Neuroscience, 18(9), 547-558. 

71. Pennartz, C. M., Ito, R., Verschure, P. F., Battaglia, F. P., & Robbins, T. W. (2011). The hippocampal-

striatal axis in learning, prediction and goal-directed behavior. Trends in Neurosciences, 34(10), 548-

559. 

72. Adcock, R. A., Thangavel, A., Whitfield-Gabrieli, S., Knutson, B., & Gabrieli, J. D. (2006). Reward-

motivated learning: Mesolimbic activation precedes memory formation. Neuron, 50(3), 507-517. 

73. Britt, J. P., & McGehee, D. S. (2008). Presynaptic opioid and nicotinic receptor modulation of dopamine 

overflow in the nucleus accumbens. Journal of Neuroscience, 28(7), 1672-1681. 

74. Kelley, A. E. (2004). Memory and addiction: Shared neural circuitry and molecular mechanisms. 

Neuron, 44(1), 161-179. 

75. Wilmer, H. H., Sherman, L. E., & Chein, J. M. (2017). Smartphones and cognition: A review of research 

exploring the links between mobile technology habits and cognitive functioning. Frontiers in 

Psychology, 8, 605. 

76. Miller, E. K., & Cohen, J. D. (2001). An integrative theory of prefrontal cortex function. Annual Review 

of Neuroscience, 24, 167-202. 

77. Hong, S. B., Zalesky, A., Cocchi, L., Fornito, A., Choi, E. J., Kim, H. H., ... & Kim, J. W. (2013). 

Decreased functional brain connectivity in adolescents with internet addiction. PLoS ONE, 8(2), e57831. 

78. Weng, C. B., Qian, R. B., Fu, X. M., Lin, B., Han, X. P., Niu, C. S., & Wang, Y. H. (2013). Gray matter 

and white matter abnormalities in online game addiction. European Journal of Radiology, 82(8), 1308-

1312. 

79. Everitt, B. J., & Robbins, T. W. (2005). Neural systems of reinforcement for drug addiction: From actions 

to habits to compulsion. Nature Neuroscience, 8(11), 1481-1489. 

80. Blumenfeld, R. S., & Ranganath, C. (2007). Prefrontal cortex and long-term memory encoding: An 

integrative review of findings from neuropsychology and neuroimaging. The Neuroscientist, 13(3), 280-

291. 

81. Leroy, S. (2009). Why is it so hard to do my work? The challenge of attention residue when switching 

between work tasks. Organizational Behavior and Human Decision Processes, 109(2), 168-181. 

82. Mark, G., Gudith, D., & Klocke, U. (2008). The cost of interrupted work: More speed and stress. In 

Proceedings of the SIGCHI Conference on Human Factors in Computing Systems (pp. 107-110). 

83. Monsell, S. (2003). Task switching. Trends in Cognitive Sciences, 7(3), 134-140. 

84. Godden, D. R., & Baddeley, A. D. (1975). Context-dependent memory in two natural environments: On 

land and underwater. British Journal of Psychology, 66(3), 325-331. 

85. Craik, F. I., & Tulving, E. (1975). Depth of processing and the retention of words in episodic memory. 

Journal of Experimental Psychology: General, 104(3), 268-294. 

86. Bousfield, W. A. (1953). The occurrence of clustering in the recall of randomly arranged associates. The 

Journal of General Psychology, 49(2), 229-240. 

87. Yassa, M. A., & Stark, C. E. (2011). Pattern separation in the hippocampus. Trends in Neurosciences, 

34(10), 515-525. 

88. Bakker, A., Kirwan, C. B., Miller, M., & Stark, C. E. (2008). Pattern separation in the human 

hippocampal CA3 and dentate gyrus. Science, 319(5870), 1640-1642. 

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 98



89. Ward, A. F., Duke, K., Gneezy, A., & Bos, M. W. (2017). Brain drain: The mere presence of one's own 

smartphone reduces available cognitive capacity. Journal of the Association for Consumer Research, 

2(2), 140-154. 

90. Baddeley, A. (2012). Working memory: Theories, models, and controversies. Annual Review of 

Psychology, 63, 1-29. 

91. Rosen, L. D., Carrier, L. M., & Cheever, N. A. (2013). Facebook and texting made me do it: Media-

induced task-switching while studying. Computers in Human Behavior, 29(3), 948-958. 

92. Luo, J., Yeung, P. S., & Li, H. (2020). The relationship between media multitasking and executive 

function in early adolescence: A longitudinal study. Journal of Early Adolescence, 40(8), 1180-1202. 

93. Cowan, N. (2008). What are the differences between long-term, short-term, and working memory? 

Progress in Brain Research, 169, 323-338. 

94. Unsworth, N., & Engle, R. W. (2007). The nature of individual differences in working memory capacity: 

Active maintenance in primary memory and controlled search from secondary memory. Psychological 

Review, 114(1), 104-132. 

95. Ravizza, S. M., Hambrick, D. Z., & Fenn, K. M. (2014). Non-academic internet use in the classroom is 

negatively related to classroom learning regardless of intellectual ability. Computers & Education, 78, 

109-114. 

96. Spielberger, C. D. (1983). Manual for the State-Trait Anxiety Inventory. Consulting Psychologists Press. 

97. Vogel, E. A., Rose, J. P., Roberts, L. R., & Eckles, K. (2014). Social comparison, social media, and self-

esteem. Psychology of Popular Media Culture, 3(4), 206-222. 

98. Davis, M., Walker, D. L., Miles, L., & Grillon, C. (2010). Phasic vs sustained fear in rats and humans: 

Role of the extended amygdala in fear vs anxiety. Neuropsychopharmacology, 35(1), 105-135. 

99. Etkin, A., & Wager, T. D. (2007). Functional neuroimaging of anxiety: A meta-analysis of emotional 

processing in PTSD, social anxiety disorder, and specific phobia. American Journal of Psychiatry, 

164(10), 1476-1488. 

100. Przybylski, A. K., Murayama, K., DeHaan, C. R., & Gladwell, V. (2013). Motivational, emotional, and 

behavioral correlates of fear of missing out. Computers in Human Behavior, 29(4), 1841-1848. 

101. Alt, D. (2015). College students' academic motivation, media engagement and fear of missing out. 

Computers in Human Behavior, 49, 111-119. 

102. Etkin, A., Prater, K. E., Schatzberg, A. F., Menon, V., & Greicius, M. D. (2009). Disrupted amygdalar 

subregion functional connectivity and evidence of a compensatory network in generalized anxiety 

disorder. Archives of General Psychiatry, 66(12), 1361-1372. 

103. Błachnio, A., & Przepiorka, A. (2018). Facebook intrusion, fear of missing out, narcissism, and life 

satisfaction: A cross-sectional study. Psychiatry Research, 259, 514-519. 

104. Abel, J. P., Buff, C. L., & Burr, S. A. (2016). Social media and the fear of missing out: Scale development 

and assessment. Journal of Business & Economics Research, 14(1), 33-44. 

105. Doherty, T. S., Forster, A., & Roth, R. H. (1986). Comparison of the effects of bupropion and 

desipramine on dopamine and norepinephrine uptake. Biochemical Pharmacology, 35(10), 1730-1733. 

106. Sapolsky, R. M., Romero, L. M., & Munck, A. U. (2000). How do glucocorticoids influence stress 

responses? Integrating permissive, suppressive, stimulatory, and preparative actions. Endocrine Reviews, 

21(1), 55-89. 

107. Grace, A. A. (1991). Phasic versus tonic dopamine release and the modulation of dopamine system 

responsivity: A hypothesis for the etiology of schizophrenia. Neuroscience, 41(1), 1-24. 

108. Schultz, W. (2007). Multiple dopamine functions at different time courses. Annual Review of 

Neuroscience, 30, 259-288. 

109. Haynes, J. D., Sakai, K., Rees, G., Gilbert, S., Frith, C., & Passingham, R. E. (2007). Reading hidden 

intentions in the human brain. Current Biology, 17(4), 323-328. 

110. Fakra, E., Hyde, L. W., Gorka, A., Fisher, P. M., Muñoz, K. E., Kimak, M., ... & Hariri, A. R. (2009). 

Effects of HTR1A C(-1019)G on amygdala reactivity and trait anxiety. Archives of General Psychiatry, 

66(1), 33-40. 

111. Turel, O., & Serenko, A. (2012). The benefits and dangers of enjoyment with social networking websites. 

European Journal of Information Systems, 21(5), 512-528. 

112. Parsons, C. G., Stöffler, A., & Danysz, W. (2007). Memantine: A NMDA receptor antagonist that 

improves memory by restoration of homeostasis in the glutamatergic system—too little activation is bad, 

too much is even worse. Neuropharmacology, 53(6), 699-723. 

113. Han, D. H., & Renshaw, P. F. (2012). Bupropion in the treatment of problematic online game play in 

patients with major depressive disorder. Journal of Psychopharmacology, 26(5), 689-696. 

114. Lipton, S. A. (2006). Paradigm shift in neuroprotection by NMDA receptor blockade: Memantine and 

beyond. Nature Reviews Drug Discovery, 5(2), 160-170. 

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 99



115. Pittenger, C., Coric, V., Banasr, M., Bloch, M., Krystal, J. H., & Sanacora, G. (2008). Riluzole in the 

treatment of mood and anxiety disorders. CNS Drugs, 22(9), 761-786. 

116. Knackstedt, L. A., Melendez, R. I., & Kalivas, P. W. (2010). Ceftriaxone restores glutamate homeostasis 

and prevents relapse to cocaine seeking. Biological Psychiatry, 67(1), 81-84. 

117. Zarate, C. A., Payne, J. L., Quiroz, J., Sporn, J., Denicoff, K. K., Luckenbaugh, D., ... & Manji, H. K. 

(2004). An open-label trial of riluzole in patients with treatment-resistant major depression. American 

Journal of Psychiatry, 161(1), 171-174. 

118. Grant, J. E., Odlaug, B. L., & Kim, S. W. (2014). A double-blind, placebo-controlled study of N-acetyl 

cysteine plus naltrexone for methamphetamine dependence. European Neuropsychopharmacology, 

24(2), 277-283. 

119. Berry-Kravis, E., Des Portes, V., Hagerman, R., Jacquemont, S., Charles, P., Visootsak, J., ... & Gomez-

Mancilla, B. (2016). Mavoglurant in fragile X syndrome: Results of two randomized, double-blind, 

placebo-controlled trials. Science Translational Medicine, 8(321), 321ra5. 

120. Olive, M. F., McGeehan, A. J., Kinder, J. R., McMahon, T., Hodge, C. W., Janak, P. H., & Messing, R. 

O. (2005). The mGluR5 antagonist 6-methyl-2-(phenylethynyl)pyridine decreases ethanol consumption 

via a protein kinase Cε-dependent mechanism. Molecular Pharmacology, 67(2), 349-355. 

121. Schoepp, D. D., Wright, R. A., Levine, L. R., Gaydos, B., & Potter, W. Z. (2003). LY354740, an 

mGluR2/3 receptor agonist as a novel approach to treat anxiety/stress. Stress, 6(3), 189-197. 

122. Pande, A. C., Crockatt, J. G., Feltner, D. E., Janney, C. A., Smith, W. T., Weisler, R., ... & Werth, J. L. 

(2003). Pregabalin in generalized anxiety disorder: A placebo-controlled trial. American Journal of 

Psychiatry, 160(3), 533-540. 

123. Martinotti, G., Di Nicola, M., Tedeschi, D., Andreoli, S., Reina, D., Pomponi, M., & Janiri, L. (2010). 

Pregabalin versus naltrexone in alcohol dependence: A randomised, double-blind, comparison trial. 

Journal of Psychopharmacology, 24(9), 1367-1374. 

124. Dell'Osso, B., Buoli, M., Baldwin, D. S., & Altamura, A. C. (2010). Serotonin norepinephrine reuptake 

inhibitors (SNRIs) in anxiety disorders: A comprehensive review of their clinical efficacy. Human 

Psychopharmacology: Clinical and Experimental, 25(1), 17-29. 

Here are the remaining references (continuing from #125): 

125. Addolorato, G., Leggio, L., Ferrulli, A., Cardone, S., Vonghia, L., Mirijello, A., ... & Gasbarrini, G. 

(2007). Effectiveness and safety of baclofen for maintenance of alcohol abstinence in alcohol-dependent 

patients with liver cirrhosis: Randomised, double-blind controlled study. The Lancet, 370(9603), 1915-

1922. 

126. Tyacke, R. J., Lingford-Hughes, A., Reed, L. J., & Nutt, D. J. (2010). GABA-B receptors in addiction 

and its treatment. Advances in Pharmacology, 58, 373-396. 

127. Leggio, L., Garbutt, J. C., & Addolorato, G. (2010). Effectiveness and safety of baclofen in the treatment 

of alcohol dependent patients. CNS & Neurological Disorders-Drug Targets, 9(1), 33-44. 

128. Muzyk, A. J., Rivelli, S. K., & Gagliardi, J. P. (2012). Defining the role of baclofen for the treatment of 

alcohol dependence: A systematic review of the evidence. CNS Drugs, 26(1), 69-78. 

129. Rudolph, U., & Knoflach, F. (2011). Beyond classical benzodiazepines: Novel therapeutic potential of 

GABA-A receptor subtypes. Nature Reviews Drug Discovery, 10(9), 685-697. 

130. Möhler, H. (2012). The GABA system in anxiety and depression and its therapeutic potential. 

Neuropharmacology, 62(1), 42-53. 

131. Atack, J. R. (2011). GABA-A receptor subtype-selective modulators. II. α2/α3-selective agonists as non-

sedating anxiolytics. Current Topics in Medicinal Chemistry, 11(9), 1203-1214. 

132. Rudolph, U., & Möhler, H. (2014). GABA-based therapeutic approaches: GABA-A receptor subtype 

functions. Current Opinion in Pharmacology, 6(1), 18-23. 

133. Stein, D. J., Ipser, J. C., & Balkom, A. J. (2004). Pharmacotherapy for social phobia. Cochrane Database 

of Systematic Reviews, (4), CD001206. 

134. Dell'Osso, B., Hadley, S., Allen, A., Baker, B., Chaplin, W. F., & Hollander, E. (2008). Escitalopram in 

the treatment of impulsive-compulsive internet usage disorder: An open-label trial followed by a double-

blind discontinuation phase. Journal of Clinical Psychiatry, 69(3), 452-456. 

135. Atmaca, M. (2007). A case of problematic internet use successfully treated with an SSRI-antipsychotic 

combination. Progress in Neuro-Psychopharmacology and Biological Psychiatry, 31(4), 961-962. 

136. Shin, Y. M. (2000). Correlation between the DRD2 TaqI A polymorphism and temperament in Korean 

adolescents. Comprehensive Psychiatry, 41(5), 329-333. 

137. Smith, S. R., Weissman, N. J., Anderson, C. M., Sanchez, M., Chuang, E., Stubbe, S., ... & Shanahan, 

W. R. (2010). Multicenter, placebo-controlled trial of lorcaserin for weight management. New England 

Journal of Medicine, 363(3), 245-256. 

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 100



138. Higgins, G. A., Silenieks, L. B., Rossmann, A., Rizos, Z., Noble, K., Soko, A. D., & Fletcher, P. J. 

(2012). The 5-HT2C receptor agonist lorcaserin reduces nicotine self-administration, discrimination, and 

reinstatement: Relationship to feeding behavior and impulse control. Neuropsychopharmacology, 37(5), 

1177-1191. 

139. Tecott, L. H., Sun, L. M., Akana, S. F., Strack, A. M., Lowenstein, D. H., Dallman, M. F., & Julius, D. 

(1995). Eating disorder and epilepsy in mice lacking 5-HT2C serotonin receptors. Nature, 374(6522), 

542-546. 

140. Chessick, C. A., Allen, M. H., Thase, M., Batista Miralha da Cunha, A. B., Kapczinski, F. F., de Lima, 

M. S., & dos Santos Souza, J. J. (2006). Azapirones for generalized anxiety disorder. Cochrane Database 

of Systematic Reviews, (3), CD006115. 

141. Rickels, K., DeMartinis, N., & Aufdembrinke, B. (2000). A double-blind, placebo-controlled trial of 

abecarnil and diazepam in the treatment of patients with generalized anxiety disorder. Journal of Clinical 

Psychopharmacology, 20(1), 12-18. 

142. Hollander, E., & Rosen, J. (2000). Impulsivity. Journal of Psychopharmacology, 14(2 Suppl 1), S39-

S44. 

143. Dean, O., Giorlando, F., & Berk, M. (2011). N-acetylcysteine in psychiatry: Current therapeutic evidence 

and potential mechanisms of action. Journal of Psychiatry & Neuroscience, 36(2), 78-86. 

144. Kalivas, P. W. (2009). The glutamate homeostasis hypothesis of addiction. Nature Reviews 

Neuroscience, 10(8), 561-572. 

145. Grant, J. E., Odlaug, B. L., & Kim, S. W. (2009). N-acetylcysteine, a glutamate modulator, in the 

treatment of trichotillomania: A double-blind, placebo-controlled study. Archives of General Psychiatry, 

66(7), 756-763. 

146. Grant, J. E., Chamberlain, S. R., Redden, S. A., Leppink, E. W., Odlaug, B. L., & Kim, S. W. (2016). N-

acetylcysteine in the treatment of excoriation disorder: A randomized clinical trial. JAMA Psychiatry, 

73(5), 490-496. 

147. Schmaal, L., Veltman, D. J., Nederveen, A., van den Brink, W., & Goudriaan, A. E. (2012). N-

acetylcysteine normalizes glutamate levels in cocaine-dependent patients: A randomized crossover 

magnetic resonance spectroscopy study. Neuropsychopharmacology, 37(9), 2143-2152. 

148. Stahl, S. M., Pradko, J. F., Haight, B. R., Modell, J. G., Rockett, C. B., & Learned-Coughlin, S. (2004). 

A review of the neuropharmacology of bupropion, a dual norepinephrine and dopamine reuptake 

inhibitor. Primary Care Companion to the Journal of Clinical Psychiatry, 6(4), 159-166. 

149. Learned-Coughlin, S. M., Bergström, M., Savitcheva, I., Ascher, J., Schmith, V. D., & Långström, B. 

(2003). In vivo activity of bupropion at the human dopamine transporter as measured by positron 

emission tomography. Biological Psychiatry, 54(8), 800-805. 

150. Han, D. H., Hwang, J. W., & Renshaw, P. F. (2010). Bupropion sustained release treatment decreases 

craving for video games and cue-induced brain activity in patients with Internet video game addiction. 

Experimental and Clinical Psychopharmacology, 18(4), 297-304. 

151. Papakostas, G. I. (2006). Dopaminergic-based pharmacotherapies for depression. European 

Neuropsychopharmacology, 16(6), 391-402. 

152. Young, K. S. (2011). CBT-IA: The first treatment model for internet addiction. Journal of Cognitive 

Psychotherapy, 25(4), 304-312. 

153. Winkler, A., Dörsing, B., Rief, W., Shen, Y., & Glombiewski, J. A. (2013). Treatment of internet 

addiction: A meta-analysis. Clinical Psychology Review, 33(2), 317-329. 

154. Kuss, D. J., & Lopez-Fernandez, O. (2016). Internet addiction and problematic Internet use: A systematic 

review of clinical research. World Journal of Psychiatry, 6(1), 143-176. 

155. Deblinger, E., Mannarino, A. P., Cohen, J. A., Runyon, M. K., & Steer, R. A. (2011). Trauma-focused 

cognitive behavioral therapy for children: Impact of the trauma narrative and treatment length. 

Depression and Anxiety, 28(1), 67-75. 

156. Vandelanotte, C., Müller, A. M., Short, C. E., Hingle, M., Nathan, N., Williams, S. L., ... & Maher, C. 

A. (2016). Past, present, and future of eHealth and mHealth research to improve physical activity and 

dietary behaviors. Journal of Nutrition Education and Behavior, 48(3), 219-228. 

157. Wilcockson, T. D., Ellis, D. A., & Shaw, H. (2018). Determining typical smartphone usage: What data 

do we need? Cyberpsychology, Behavior, and Social Networking, 21(6), 395-398. 

158. Lin, F., Zhou, Y., Du, Y., Qin, L., Zhao, Z., Xu, J., & Lei, H. (2012). Abnormal white matter integrity in 

adolescents with internet addiction disorder: A tract-based spatial statistics study. PLoS ONE, 7(1), 

e30253. 

159. Tao, R., Huang, X., Wang, J., Zhang, H., Zhang, Y., & Li, M. (2010). Proposed diagnostic criteria for 

internet addiction. Addiction, 105(3), 556-564. 

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 101



160. Hölzel, B. K., Carmody, J., Vangel, M., Congleton, C., Yerramsetti, S. M., Gard, T., & Lazar, S. W. 

(2011). Mindfulness practice leads to increases in regional brain gray matter density. Psychiatry 

Research: Neuroimaging, 191(1), 36-43. 

161. Streeter, C. C., Jensen, J. E., Perlmutter, R. M., Cabral, H. J., Tian, H., Terhune, D. B., ... & Renshaw, 

P. F. (2007). Yoga asana sessions increase brain GABA levels: A pilot study. Journal of Alternative and 

Complementary Medicine, 13(4), 419-426. 

162. Tang, Y. Y., Hölzel, B. K., & Posner, M. I. (2015). The neuroscience of mindfulness meditation. Nature 

Reviews Neuroscience, 16(4), 213-225. 

163. Goyal, M., Singh, S., Sibinga, E. M., Gould, N. F., Rowland-Seymour, A., Sharma, R., ... & 

Haythornthwaite, J. A. (2014). Meditation programs for psychological stress and well-being: A 

systematic review and meta-analysis. JAMA Internal Medicine, 174(3), 357-368. 

164. Volkow, N. D., Wang, G. J., Fowler, J. S., Tomasi, D., & Telang, F. (2011). Addiction: Beyond dopamine 

reward circuitry. Proceedings of the National Academy of Sciences, 108(37), 15037-15042. 

165. Schoenbaum, G., Roesch, M. R., Stalnaker, T. A., & Takahashi, Y. K. (2009). A new perspective on the 

role of the orbitofrontal cortex in adaptive behaviour. Nature Reviews Neuroscience, 10(12), 885-892. 

166. Menon, V. (2011). Large-scale brain networks and psychopathology: A unifying triple network model. 

Trends in Cognitive Sciences, 15(10), 483-506. 

167. Yücel, M., Lorenzetti, V., Suo, C., Zalesky, A., Fornito, A., Takagi, M. J., ... & Solowij, N. (2016). 

Hippocampal harms, protection and recovery following regular cannabis use. Translational Psychiatry, 

6(1), e710. 

168. Petry, N. M., Rehbein, F., Gentile, D. A., Lemmens, J. S., Rumpf, H. J., Mößle, T., ... & O'Brien, C. P. 

(2014). An international consensus for assessing internet gaming disorder using the new DSM-5 

approach. Addiction, 109(9), 1399-1406. 

169. Insel, T., Cuthbert, B., Garvey, M., Heinssen, R., Pine, D. S., Quinn, K., ... & Wang, P. (2010). Research 

domain criteria (RDoC): Toward a new classification framework for research on mental disorders. 

American Journal of Psychiatry, 167(7), 748-751. 

170. Noble, E. P., Blum, K., Ritchie, T., Montgomery, A., & Sheridan, P. J. (1991). Allelic association of the 

D2 dopamine receptor gene with receptor-binding characteristics in alcoholism. Archives of General 

Psychiatry, 48(7), 648-654. 

171. Montag, C., Kirsch, P., Sauer, C., Markett, S., & Reuter, M. (2012). The role of the CHRNA4 gene in 

Internet addiction: A case-control study. Journal of Addiction Medicine, 6(3), 191-195. 

172. Bilder, R. M., Volavka, J., Lachman, H. M., & Grace, A. A. (2004). The catechol-O-methyltransferase 

polymorphism: Relations to the tonic–phasic dopamine hypothesis and neuropsychiatric phenotypes. 

Neuropsychopharmacology, 29(11), 1943-1961. 

173. Caspi, A., Sugden, K., Moffitt, T. E., Taylor, A., Craig, I. W., Harrington, H., ... & Poulton, R. (2003). 

Influence of life stress on depression: Moderation by a polymorphism in the 5-HTT gene. Science, 

301(5631), 386-389. 

174. Grados, M. A., Walkup, J., & Walford, S. (2003). Genetics of obsessive-compulsive disorders: New 

findings and challenges. Brain and Development, 25, S55-S61. 

175. Dick, D. M., & Kendler, K. S. (2012). The impact of gene–environment interaction on alcohol use 

disorders. Alcohol Research: Current Reviews, 34(3), 318-324. 

176. Munafò, M. R., & Flint, J. (2011). Dissecting the genetic architecture of human personality. Trends in 

Cognitive Sciences, 15(9), 395-400. 

177. Wray, N. R., Lee, S. H., Mehta, D., Vinkhuyzen, A. A., Dudbridge, F., & Middeldorp, C. M. (2014). 

Research review: Polygenic methods and their application to psychiatric traits. Journal of Child 

Psychology and Psychiatry, 55(10), 1068-1087. 

178. Casey, B. J., Jones, R. M., & Hare, T. A. (2008). The adolescent brain. Annals of the New York Academy 

of Sciences, 1124(1), 111-126. 

179. Giedd, J. N., Blumenthal, J., Jeffries, N. O., Castellanos, F. X., Liu, H., Zijdenbos, A., ... & Rapoport, J. 

L. (1999). Brain development during childhood and adolescence: A longitudinal MRI study. Nature 

Neuroscience, 2(10), 861-863. 

180. Steinberg, L. (2008). A social neuroscience perspective on adolescent risk-taking. Developmental 

Review, 28(1), 78-106. 

181. Chambers, R. A., Taylor, J. R., & Potenza, M. N. (2003). Developmental neurocircuitry of motivation in 

adolescence: A critical period of addiction vulnerability. American Journal of Psychiatry, 160(6), 1041-

1052. 

182. Andersen, S. L., & Teicher, M. H. (2009). Desperately driven and no brakes: Developmental stress 

exposure and subsequent risk for substance abuse. Neuroscience & Biobehavioral Reviews, 33(4), 516-

524. 

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 102



183. Spear, L. P. (2000). The adolescent brain and age-related behavioral manifestations. Neuroscience & 

Biobehavioral Reviews, 24(4), 417-463. 

184. Crews, F., He, J., & Hodge, C. (2007). Adolescent cortical development: A critical period of vulnerability 

for addiction. Pharmacology Biochemistry and Behavior, 86(2), 189-199. 

185. Patton, G. C., Coffey, C., Romaniuk, H., Mackinnon, A., Carlin, J. B., Degenhardt, L., ... & Moran, P. 

(2014). The prognosis of common mental disorders in adolescents: A 14-year prospective cohort study. 

The Lancet, 383(9926), 1404-1411. 

186. Dishion, T. J., & Kavanagh, K. (2003). Intervening in adolescent problem behavior: A family-centered 

approach. Guilford Press. 

187. Vitiello, B., & Swedo, S. (2004). Antidepressant medications in children. New England Journal of 

Medicine, 350(15), 1489-1491. 

188. Paus, T., Keshavan, M., & Giedd, J. N. (2008). Why do many psychiatric disorders emerge during 

adolescence? Nature Reviews Neuroscience, 9(12), 947-957. 

189. Grant, J. E., Potenza, M. N., Weinstein, A., & Gorelick, D. A. (2010). Introduction to behavioral 

addictions. The American Journal of Drug and Alcohol Abuse, 36(5), 233-241. 

190. Potenza, M. N., Sofuoglu, M., Carroll, K. M., & Rounsaville, B. J. (2011). Neuroscience of behavioral 

and pharmacological treatments for addictions. Neuron, 69(4), 695-712. 

191. Shaffer, H. J., LaPlante, D. A., LaBrie, R. A., Kidman, R. C., Donato, A. N., & Stanton, M. V. (2004). 

Toward a syndrome model of addiction: Multiple expressions, common etiology. Harvard Review of 

Psychiatry, 12(6), 367-374. 

192. Volkow, N. D., Wang, G. J., Tomasi, D., & Baler, R. D. (2013). Unbalanced neuronal circuits in 

addiction. Current Opinion in Neurobiology, 23(4), 639-648. 

193. McLellan, A. T., Lewis, D. C., O'Brien, C. P., & Kleber, H. D. (2000). Drug dependence, a chronic 

medical illness: Implications for treatment, insurance, and outcomes evaluation. JAMA, 284(13), 1689-

1695. 

194. Aimone, J. B., Deng, W., & Gage, F. H. (2011). Resolving new memories: A critical look at the dentate 

gyrus, adult neurogenesis, and pattern separation. Neuron, 70(4), 589-596. 

195. Kalivas, P. W., & O'Brien, C. (2008). Drug addiction as a pathology of staged neuroplasticity. 

Neuropsychopharmacology, 33(1), 166-180. 

196. Creed, M. C., Ntamati, N. R., & Tan, K. R. (2014). VTA GABA neurons modulate specific learning 

behaviors through the control of dopamine and cholinergic systems. Frontiers in Behavioral 

Neuroscience, 8, 8. 

197. Hyman, S. E., Malenka, R. C., & Nestler, E. J. (2006). Neural mechanisms of addiction: The role of 

reward-related learning and memory. Annual Review of Neuroscience, 29, 565-598. 

 

 

 

Hayat || V-15 || Issue 01, 2026 || ISSN:1735-2215

https://doi.org/10.5281/zenodo.18180708 || Page No - 103


