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Neurobiological Overview & Sleep Phase Shift

* Biological Phase Delay: Pubertal development shifts melatonin onset 2 to 3 hours later in the evening, making 11:00 PM physiological bedtime
natural for adolescents.

» Social Jetlag Cost: Sleeping in 3+ hours on weekends resets the suprachiasmatic nucleus (SCN), inducing chronic cognitive brain fog on
Monday mornings.

* The 60-Minute Anchor: Restricting weekend wake times to within 60 minutes of weekday schedules maintains circadian alignment without
severe sleep debt.

Adolescent Sleep Disruption & Metabolic Markers

Metric / Marker Circadian Aligned Schedule | Social Jetlag (2+ Hr Shift) Physiological Mechanism

Morning Cortisol Peak Sharp peak at 7:00 AM Delayed peak at 10:30 AM Adrenal phase disassociation
Endogenous Melatonin Drops rapidly at sunrise Elevated until mid-morning Prolonged subjective drowsiness
Cognitive Working Memory Baseline optimal (100%) Reduced by 28-35% Prefrontal cortex hypo-metabolism
Insulin Sensitivity Normal glycemic regulation 30% decrease in glucose clear Metabolic disruption from sleep debt
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TEEN CIRCADIAN RHYTHMS & SOCIAL JETLAG HANDBOOK — Implementation & Field Protocols

Adolescent Circadian Stabilization Protocol

[ ] Enforce 60-Min Wake Anchor: Ensure weekend wake time never exceeds weekday alarm by more than 60 minutes.

[T Morning Lux Phototherapy: Direct 10,000 lux natural daylight or bright therapy light exposure within 15 minutes of waking.
[ ] Curfew on Blue Photons: Implement blue-light filtering glasses or warm amber lamp transitions at 9:00 PM.

[ ] Strategic Afternoon Power Nap: Permit a maximum 20-minute nap between 2:00 PM and 3:30 PM; never nap after 4:00 PM.
PRO ARCHITECTURAL TIP: Adenosine Pressure vs. SCN Drive

Adolescent sleep pressure accumulates slower than adult physiology. A 20-minute morning outdoor walk combines retinal lux signaling with
physical movement, locking the SCN central clock into a predictable 24-hour cycle.
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