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Abstract: This empirical study investigates the relationship between algorithmic platform architectures, compulsive social media
engagement, and psychological well-being among urban adolescents in Bengaluru, India. Utilizing a quantitative cross-sectional design
(N = 350, aged 13—18 years), data were collected using standardized psychometric evaluations, including the Bergen Social Media
Addiction Scale (BSMAS), the Depression Anxiety Stress Scales (DASS-21), and the Pittsburgh Sleep Quality Index (PSQI). Multiple
regression analysis demonstrated that problematic social media engagement significantly predicts elevated anxiety, depressive symptoms,
and severe sleep disturbance. The findings highlight the critical role of dopamine-driven reward schedules and algorithmic notifications
in exacerbating adolescent mental health vulnerabilities, emphasizing the necessity for structural platform intervention and clinical digital

hygiene standards.
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1. Introduction & Theoretical Framework

The rapid proliferation of smartphones and hyper-targeted

social media platforms over the past decade has
fundamentally altered the adolescent developmental
landscape. Adolescence represents a critical

neurodevelopmental window characterized by heightened
neural plasticity, elevated sensitivity to peer evaluation, and
ongoing maturation of prefrontal executive control networks.
Consequently, young individuals exhibit heightened
susceptibility to external reward cues, social comparison
dynamics, and compulsive behavioral patterns.

Contemporary social media platforms utilize sophisticated
design mechanics, such as variable reward schedules, endless
scroll interfaces, and real-time social feedback loops, to
maximize user retention. These architectural choices
capitalize on subcortical dopaminergic pathways, fostering
habitual checking behaviors and digital dependency.
Understanding the empirical relationship between prolonged
digital platform exposure, affective distress, and circadian
disruption is imperative for developing effective
psychological interventions and public policy frameworks.

2. Research Methodology

A quantitative cross-sectional research design was employed
to evaluate digital engagement metrics and mental health
outcomes across secondary and higher secondary educational
institutions in Bengaluru.

2.1 Sample & Participant Characteristics

The sample comprised 350 adolescent participants (182
female, 168 male) selected through stratified random
sampling across urban private and pre-university institutions.
Participants ranged from 13 to 18 years of age (M = 15.6, SD
= 1.4). Ethical clearance was obtained prior to data collection,
and written informed consent was acquired from all
participants and their legal guardians.

2.2 Psychometric Measures

o Bergen Social Media Addiction Scale (BSMAS): A 6-
item scale assessing core addiction components (salience,
mood modification, tolerance, withdrawal, conflict, and
relapse) on a 5-point Likert scale.

o Depression Anxiety Stress Scales (DASS-21): A 21-item
standardized instrument evaluating state-level emotional
distress across depression, anxiety, and stress dimensions.

« Pittsburgh Sleep Quality Index (PSQI): A standardized
measure assessing subjective sleep quality, latency,
duration, and daytime dysfunction over a 1-month period.

3. Quantitative Findings & Statistical Results

Statistical analysis was executed using SPSS v28. Descriptive
statistics and bivariate Pearson correlation coefficients were
generated to examine linear associations between variables,
followed by multiple hierarchical linear regression models.

Variable Metric Mean (M) | Std. Dev (SD) | BSMAS Score ® | DASS-21 Score ® | PSQI Score ®
Daily Screentime (Hours) 4.82 1.65 0.68** 0.54 %% 0.61**
BSMAS Total Score 19.45 4.8 1 0.62%* 0.58**
DASS-21 Total Score 243 8.12 0.62** 1 0.51**
PSQI Sleep Disturbance 8.15 2.9 0.58%** 0.51%* 1

*Note: ** p < 0.001 level of statistical significance.
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Key Analytical Takeaway: Multiple regression modeling
revealed that BSMAS scores accounted for 38.4% of the
variance in depressive symptoms (f = 0.42, p < .001) and
33.6% of the variance in global sleep quality scores (B =0.38,
p <.001), after controlling for age and baseline screentime.

4. Discussion & Psychological Mechanisms

The statistical outcomes substantiate the hypothesis that
algorithmic digital environments significantly contribute to
psychological vulnerability in youth. Three primary socio-
psychological mechanisms account for these findings:

1) Algorithmic Dopaminergic Reinforcement: Push
notifications and intermittent social feedback act as potent
variable rewards, weakening self-regulatory capacity and
reinforcing compulsive loop behavior.

2) Social Comparison & Affective Disruption: Constant
exposure to curated, idealized peer profiles facilitates
negative upward social comparisons, heightened
dysmorphia, and lower self-esteem.

3) Circadian Disruption & Melatonin Suppression: Late-
night active engagement coupled with blue-light exposure
delays sleep onset, resulting in chronic sleep debt that
directly impairs cognitive functioning and emotional
regulation.

5. Clinical Recommendations & Conclusion

Addressing the mental health implications of digital platform
architecture requires coordinated effort across -clinical,
academic, and policy domains. Educational institutions
should integrate structured digital hygiene curricula, focusing
on screen-free boundary setting and critical cognitive
reframing of online media. Clinicians are advised to
incorporate formal screening for digital dependency into
standard adolescent health assessments. Furthermore,
regulatory frameworks must push for safety-by-design
standards that restrict predatory engagement mechanisms
targeting minors.
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