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Last year, I took AP Literature for my English class. It was the first time in my life that I truly 
felt afraid of a class- the teacher had a longstanding reputation as the toughest grader to ever set 
foot on campus. It was said that AP Literature would make you a better writer than you ever 
thought possible, but the class itself would feel like a nine-month journey through Hell and back.  
 
Though the class didn’t quite live up to its rumored likeness to Hell, it did put me through a 
couple bouts of essay-writing anxiety that I hope never to endure again. But, despite my own 
miniature panic attacks at the keyboard, I was lucky to dodge a kind of suffering that my 
classmates experienced on a regular basis: total and utter sleep deprivation. Our class was first 
thing in the morning, and each time we had an essay due, at least half my peers would come to 
class the next morning with drooping eyelids and coffee mugs, on the edge of hysterics. We went 
around the room, sharing our hours of sleep. On the night of an essay or project, many of my 
classmates failed to sleep for even a solid hour, and this happened at least once a month. This 
wasn’t just an English class phenomenon, either; I knew lots of kids who went to bed at 3 AM, 
whether to finish a paper or watch Netflix.  
 
We teenagers sacrifice our sleep for all sorts of things, but not without consequences. Sleep 
deprivation has been shown to play a major role in nearly all the crises that plague American 
teenagers, from crime to drug abuse to depression. Today, we are going to explore sleep from a 
variety of angles, from the cleansing effects of deep sleep to the problem of school start times. 
Most importantly, we’ll try to answer the following question: Why is sleep so valuable for our 
brains and overall well-being, and what are the consequences of sleep deprivation for the 
adolescent brain? How can we teenagers sleep more and sleep better, and how can we increase 
our productivity and performance with sleep? 
 
First, let’s figure out what sleep actually is, from a neurological perspective. By age 17, we’ve 
probably each spent about fifty thousand hours asleep. However, most of us don’t know what our 
brains and bodies are doing during that time, and science didn’t offer many answers until MRI 
and other brain-scanning technologies were available, starting in about the 1980s. Since then, 
science has uncovered massive amounts of data showing that our brains do not turn off while we 
sleep, even though we are unconscious; our brains are actually very busy during sleep. In fact, 
sleep is a highly orchestrated series of events, each of which performs a valuable function for our 
waking life.  
 
Once we fall asleep, thanks to a combination of chemicals in the brain that shut off our conscious 
centers, our brains enter a sleep cycle with two major components: slow wave sleep, or SWS, 
and rapid-eye movement sleep, or REM. SWS includes lighter and deeper types of sleep, in 



which brain wave activity is slow. The second type of sleep, REM, is the stage of dreaming, with 
fast-paced brain wave activity. REM gets its name from the rapid twitching of our eyeballs 
behind our eyelids during this stage of sleep. During REM, our heart rates increase, blood 
pressure rises, and men often get erections (after all, this is the phase of wet dreams). Our arms 
and legs also become paralyzed during REM sleep, thanks to a pair of neurotransmitters that 
inhibit brain regions controlling these muscles. This paralysis is critical, because it allows us to 
have dreams without acting them out- when this process goes awry, we call it sleep walking, 
which is something my brother did consistently for a number of years. When he came into my 
room in the middle of the night, it nearly gave me a heart attack. Anyway, these two types of 
sleep cycle back and forth, with the amount of time spent in REM sleep increasing as morning 
approaches.  
 
Achieving deep sleep, especially REM sleep, is actually critical for our survival. After all, as the 
Danish biologist Maiken Nedergaard pointed out, sleeping must be crucial for our well-being or 
our ancestors would have evolved not to do it, given how dangerous it would have been for them 
to spend 8 hours unconscious in the pre-societal world of African predatory animals. Recently, 
scientists have made huge progress in determining why sleep is such a necessary biological 
function, and why it requires us to be unconscious. Unlike our bodies, which have time to rest 
and rejuvenate when we sit or lie down, our brains are too busy to rejuvenate and “regroup,” so 
to speak, while we are awake. Our brains don’t have enough energy to do maintenance tasks 
awake and processing information, so sleep allows our brains the time to perform those functions 
at full-throttle. When we are asleep, several incredible things happen.  
 
Most of us have experienced the negative consequences of sleep deprivation: impaired 
concentration, slow reflexes, and a mental fog that generally slows our minds and makes 
thinking harder. Sleep deprivation decreases attention and working memory, and makes it harder 
for humans to perform all sorts of tasks, from memorizing phone numbers to maintaining focus 
during a lecture. Sleep deprivation lowers reaction times and mathematical abilities as well. 
Evidently, sleep is important for keeping our minds sharp, but this is really just the tip of the 
iceberg when it comes to sleep and its benefit for the brain.  
 
Most importantly, sleep is the time when our brains are able to organize and consolidate our 
memories for the long-term. Long-term memories aren’t created in the brain instantaneously, as 
events occur. Our brains simply don’t have enough space to turn every short-term memory into a 
long-term one. The brain has to be picky, and it needs energy to convert sensory information into 
memories that stick. It turns out that this process, of choosing and solidifying which memories to 
hold onto, occurs largely during sleep. Here’s one way to think of it: imagine a photographer has 
just photographed several thousand images of someone’s wedding. The raw pictures are like 
short-term memories: numerous and random. The photographer’s job is to keep and edit the most 



important photos, to discard the unnecessary photos, and to limit the number of duplicates he 
prepares for the final gallery of photos. The brain does the same thing with memories: it keeps 
and polishes important ones for long-term storage, discards random and unimportant 
information, and gets rid of duplicates so that we don’t spend brain space on redundant 
memories. Our brain can only play the role of photographer in this way when it’s asleep; 
otherwise, the brain can’t effectively sort through memories, and is more likely to end up with a 
patchwork of fuzzy, unsorted, and often unhelpful memories.  
 
The kinds of memories that form during sleep aren’t just sentimental memories of life events and 
experiences, but also memories of information and new skills. Earlier in this podcast, we’ve 
talked about how the brain rewires to give us skills and knowledge, and a huge portion of this 
rewiring happens while we are sleeping. Just recently, scientists have observed that new 
synapses- the connections between neurons that make memories and knowledge possible- are 
reinforced during sleep. This means that we retain information better if we are able to sleep on it 
and give those synapses time to form. If you’ve listened to previous episodes, you know that the 
teenage brain is plastic, meaning that it rewires more easily than the adult brain. We make new 
synapses faster and more easily, and our developing brains need time to process all of these brain 
changes. For this reason, sleep is especially important during adolescence. As we will discuss 
later, we teenagers can use the memory-making aspect of sleep to our advantage, especially 
when it comes to academics.  
 
I want to make one more quick point about sleep, which is a very new and exciting finding in 
sleep research. Scientists have recently discovered another important function of sleep: keeping 
our brains clean. Over the course of a day, our brains use and discard different proteins, allowing 
us to think. These discarded proteins, however, are toxic to the brain when they build up too 
much. Researchers at the University of Rochester’s Medical School have shown that, in mice 
brains, most of the clean-up of these toxic proteins happens while we are asleep. Many of these 
toxins are the same toxins that cause neurodegenerative diseases like Alzheimer’s and 
Parkinson’s disease. Now, to be clear, getting three hours of sleep one night as a teenager isn’t 
going to make you develop adolescent-onset Alzheimer’s. However, researchers suggest that if 
young people consistently get too little sleep, they might accelerate the onset of Alzheimer’s by 
several years or even a decade. Sleep is not only a way to make memories and stay mentally 
sharp, but to keep our brains healthy over the course of a lifetime.  
 
All of this makes it clear that sleep is a critical aspect of brain health and academic performance. 
In order to function as human beings, our brains need time to recharge, consolidate memories, 
build new synapses, and clean up the waste that accumulates over the day. But unfortunately, 
most Americans don’t get an optimal amount of sleep, and this is especially true of our 
generation. As teenagers, we actually require more sleep than older children or adults, because 



our brains are making so many new synapses at during adolescence. Teenagers need a whopping 
9 hours of sleep a night for maximum performance. The average high school senior gets less than 
7 hours a night, and high school freshman get less than 8 hours a night, on average. Less than 
twenty percent of high schoolers get between 8 and 9 hours of sleep a night, and researchers in 
Virginia found that only 3 percent of high school seniors met that amount. Unfortunately, the 
effects of chronic sleep deprivation on teenagers isn’t just mental fogginess or poorer memory- it 
also increases the risk of high blood pressure, heart disease, type 2 diabetes, and obesity, as well 
as the risk of depression and suicidal ideation. For teenage drivers, sleep deprivation is just as 
dangerous behind the wheel as drunk driving. A lack of sleep is dangerous for both the mind and 
body, and it’s taking a toll on ourselves and our peers more than any other age group in the 
country. And, for the record, “binge sleeping” on the weekends doesn’t make up for sleep 
deprivation during the week- sleep doesn’t work like that. As we will see, sleeping until noon on 
the weekends might do more harm than good when it comes to the biological clock. 
  
Why do we get so little sleep as teenagers? It’s not because we don’t think we want or need to 
sleep- most of us love sleep. Nonetheless, the average high school senior goes to bed past 
midnight, and wakes up at about 6:30 AM on average to go to school. So, there are two 
problems: going to bed late, and getting up early. It seems obvious that the fix to this problem 
would be going to bed earlier. Unfortunately, though, adolescents are actually built to stay up 
late. 
  
Tiredness and sleep are triggered by several hormones, the most important being melatonin. The 
amount of melatonin in the brain increases at the end of the day, signaling the brain to seek sleep. 
Melatonin release is controlled by our circadian rhythm, or biological clock, which keeps us 
following a sleep-wake pattern based on light and internal cues. In children and adults, melatonin 
levels peak at around 9 or 10 PM, signaling the brain to seek rest. However, the circadian rhythm 
and melatonin release in adolescence follows a starkly different pattern. At about age 12, the 
biological clock shifts back several hours, so that melatonin release peaks at around 11 PM or 12 
AM, a full two hours after children and adults get sleepy.  In fact, the adolescent brain actually 
receives cues to stay awake and energetic at about 9 PM, making it nearly impossible for many 
teenagers to fall asleep at an earlier bedtime. We don’t just stay up late because we procrastinate 
on homework or can’t pull ourselves away from Youtube. We stay up late because our bodies 
tell us to- because our internal clocks are set that way. When we go to bed at 3 AM and wake up 
at noon on weekends, this only enforces the circadian delay and makes it even harder to fall 
asleep on weekdays. 
  
At first, it seems like our melatonin delay might mean that we just don’t need as much sleep as 
adults and children, but this isn’t the case. We don’t just feel a biological urge to stay up later, 
but also to sleep in later in the morning. Melatonin production stops in children and adults at 



around 7 AM in the morning for kids and adults, allowing them to feel energetic and awake in 
the morning. For teenagers, though, melatonin production doesn’t end until closer to 9 or 10 AM, 
and until then, the teenage body craves sleep. No wonder we feel so drowsy during first period- 
our bodies are still cueing us to curl up in bed for several more hours. Adolescents are literally 
out of sync with the rest of the human population, right down to our biological clocks. 
  
This is where we encounter the big problem for teenage sleep: high schools are scheduled to 
accommodate an adult sleep schedule, not a teenage one. Most high schools in the United States 
start by 8 AM, and some start closer to 7 AM, far before our brains are ready to wake up. Our 
brains keep us up late at night, but school forces us to get up before we’ve had sufficient rest. It’s 
a vicious cycle that not only makes us irritable, but can make us mentally ill, physically 
unhealthy, and increase our risk of dying in an accident. If nothing else, sleep deprivation lowers 
school performance and makes us score lower on standardized tests. By setting up high schools 
on an adult biological schedule, our country has endangered its adolescents in ways that we are 
just beginning to understand. 
  
Thankfully, some high schools are starting to implement this science in their own schedules, and 
the results are astounding. The most famous school to change their start times to reflect the 
adolescent circadian rhythm is a school in Edina, Minnesota, who pushed their first period from 
7:25 AM to 8:30 AM. This was a grand experiment, and not without public backlash; parents and 
coaches complained that the later start time threatened extracurricular activities after school, and 
argued that the students would only use the delay to stay up even later at night. However, neither 
of these things occurred. Students overwhelmingly did use this extra hour to sleep, with 
incredible results. The number of on-campus fights fell, the dropout rate plummeted, and the 
average SAT score of the top 10 percent of students rose from 1288 to 1500 on a 1600 point 
scale. Yes, the top students got over 200 points more on their average SAT test. As most of us 
know, this margin is huge- it’s enough to catapult a state-school bound student into the Ivy 
League. At another school in Virginia, who pushed back start times to 8:40 AM, the number of 
car crashes was 30 percent lower than at a neighboring school with a start time of 7:20 AM. That 
extra hour or so is critical to teenage performance and well-being, and more schools around the 
country are beginning to realize it. 
  
Unfortunately, most of us don’t have the luxury of starting school past 8, and we have to live 
with early start times. So, I want to end this episode discussing the ways that we can maximize 
our learning and mental health with the sleep we do get- how should we structure our time and 
lifestyle to get the best sleep and reap the most mental benefits of sleep, even within our school 
schedules? 
  



First of all, even though we all have delayed biological clocks, there are ways that we can 
improve and harm our ability to fall asleep at a reasonable hour. Perhaps the most important 
factor that we can control in terms of melatonin production is our exposure to light. Melatonin 
production is suppressed by bright light, especially the light of backlit phone and computer 
screens. Screens emit blue light wavelengths, which increase attention and alertness during the 
day. When our eyes stare at lit screens, our brains take this to mean that it’s bright outside, which 
cues us to think it’s earlier in the day than it really is. According to Dr. Kristen Knutson of the 
University of Chicago, turning off electronics at least 30 minutes before going to bed can 
drastically improve your ability to fall asleep at night. I’ll admit, I’ve had a lot of trouble with 
this in the past, whether I have homework to do or just want to use the Internet, but I do notice 
that on the nights I read before bed instead of web browsing, I get tired much more easily.  
 
Another serious threat to sleep is caffeine. You don’t have to pound five espresso shots or a Red 
Bull to suppress sleep cues. Just a serving of coffee, caffeinated soda, or even chocolate can 
affect your ability to fall asleep. Some people, myself included, have claimed that things like 
caffeine and sugar don’t affect us, and that we can sleep regardless of consumption. In the case 
of caffeine, this simply isn’t true. We are all affected by caffeine because of its chemical 
properties. Caffeine is a chemical that blocks the brain’s receptors for a chemical called 
adenosine, which promotes sleep, just like melatonin. When we consume caffeine, our brains can 
no longer absorb adenosine, meaning that our brain doesn’t receive the proper chemical cues for 
sleep. And, even when you do fall asleep, caffeine reduces the amount of deep sleep we get, 
which decreases our ability to process memories. What’s worse, caffeine stays in the body much 
longer than most of us would expect. The half-life of caffeine, or the amount of time it takes for 
our body to metabolize 50 percent of our caffeine intake, is six hours. That means, if you drank a 
12 oz cup of coffee at 4 PM, you’d still have half that amount of caffeine- a 6 oz cup- circulating 
in your blood at 10 PM. Ideally, you should avoid caffeine for the ten hours leading up to your 
bed time- in other words, limit coffee and caffeinated drinks to the morning hours, if at all 
possible. You may be tired that day, but your long-term circadian rhythm will ultimately benefit 
from one day of drowsiness. 
 
Screen light and caffeine are the biggest factors that disrupt teenage sleep, and human sleep in 
general. Now we know what things to avoid, let’s talk about which practices and schedules to 
embrace, to utilize our sleep best. As we discussed before, sleep is crucial for memory, and it can 
be a huge asset for us students who must study and memorize large amounts of information. If 
we want to use sleep to our advantage, there are proven schedules of study and sleep that 
maximize memory retention. Jessica Payne, a psychologist at Notre Dame, conducted a study on 
207 students who slept at least six hours per night. The students were given different facts, 
words, and information to memorize at either 9 AM or 9 PM, and tested on their retention at 30 
minute, 12 hour, and 24 hour interval. At the 30 minute mark, both groups performed equally on 



retention. However, at the 12 hour mark, those who had just gotten a full night’s sleep performed 
significantly better at memorizing word pairs. Even after 24 hours, when both groups had gotten 
a full night’s sleep, those who studied at 9 PM, and got to sleep soon after studying, had superior 
recall and did better on follow-up memory tests. Moreover, sleeping also helps us to form 
connections between information and to synthesize new ideas related to the facts, both of which 
are especially helpful in humanities and science classes that require essay writing and analytical 
reasoning. 
  
So, studying before bedtime does help to boost memory the next day. But what about napping 
during the day? Does a half-hour snooze have the same benefits as a full night’s rest? 
  
Researchers at Harvard have run several studies examining the benefits of napping on 
memorization and problem solving. According to the research, people who nap for 90 minutes, 
which is enough time cycle through REM sleep, perform better than non-nappers or short 
nappers on creative problem solving tests. In terms of rote memorization, though, even short 
naps seem to be beneficial. Another study at Harvard allowed people to take 45-minute naps 
after memorizing a list of 30 words. The nappers performed better on recall tasks than those who 
were not allowed to nap in between. Finally, a study from Germany found that even 6 minutes of 
dozing can boost memory, but these results have yet to be validated by the scientific community. 
  
All in all, it seems that the more we can sleep after studying and memorizing, the better we do on 
tests and general measures of cognition. The longer we sleep, the more REM cycles we enter, 
and the more our problem-solving and creative skills are enhanced in relation to homework 
problems and analytical questions. 
  
To my great frustration, our lives are scheduled around the adult sleep cycle, and it’s harder than 
ever for adolescents to get a good night’s sleep. There are things we can do to improve our sleep 
schedule and study habits, but we are ultimately disadvantaged by high school start times. 
Hopefully, with modern neuroscience, we will begin to see a nationwide effort to align school 
schedules with the adolescent circadian rhythm. Until then, do what you can to get yourself 
enough rest to function- even an extra half an hour can boost performance and mental health. 
And don’t follow in the footsteps of my AP Literature class, which competed for least hours 
slept. Sleep is a beautiful thing that keeps us smart in the short run, and mentally healthy in the 
long run. So pour out the caffeine, turn off the screen, and try to settle down as soon as your 
melatonin naturally kicks in. Your body and brain will thank you for the chance to recharge, 
rejuvenate, and prepare for the challenges of the life spent awake. 
  
Thank you for listening to this week’s podcast. If you enjoyed this episode, please give us a 
rating on iTunes, where you can download all our episodes straight to your phone. Also check 



out all the resources and extras on Brainstorms.org. You can find and like Brainstorms on 
Facebook, where alerts about new episodes are posted each week. Thank you and come back 
next time for an exclusive interview with Dr. Erica Parks of the UCSD Eating Disorder 
Treatment Center. See you next time! 
 
 


