Why We Sleep
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Chapter 2 Caffeine, Jet Lag, and Melatonin
Two main factors affect the desire for sleep:
· Circadian rhythm
· Sleep pressure
The circadian clock is the SCN, suprachiasmatic nucleus. The SCN samples light input from the eyes to reset its inherent time inaccuracy.
Many processes in the body are activated by the circadian rhythm to keep us alert and awake. Body temperature drops starting in the later afternoon. This drop in body temperature actually helps facilitate sleep. Peak body temperature is at about 6PM. Lowest body temperature is at about 2AM.
There is a range of “chronotypes”- variations on what time of day a given person is most alert and active and when they prefer to sleep. Society is geared toward “larks”, while the “owls” are punished with some ill health issues because they end up shorted on sleep while trying to conform.
The SCN communicates its signal via melatonin. Melatonin speaks to the timing of sleep. It does not help with sleep onset exactly. It just triggers the sleep sequence and is most helpful is your sleep issue is a circadian issue.
As light comes into the eyes in the AM, the pineal slows release of melatonin. (Cortisol comes up as melatonin goes down.)
It is easier to adjust to Westbound travel because you merely have to continue to stay up. Eastbound travel though will often cause you to not be able to fall asleep- something that is harder to control.
Taking melatonin several hours before bed when you have travelled East may well help you to fall asleep more normally.
Adenosine is the substance in the brain that causes an increase in sleep pressure. The longer you are awake, the more it will accumulate.
Caffeine counters the effect of adenosine. It competitively inhibits the receptors that adenosine binds to. Caffeine has a half-life of 3-5 hours, so evening coffee will leave you with half the amount of caffeine at midnight. Not a good recipe for sleep.
One simple question to ask- If you didn’t set an alarm, how long would you sleep?
The most common sleep disorder is insomnia, followed by sleep apnea.

Chapter 3 Defining and Generating Sleep
During sleep, our perceptual organs still send their signals, but the are blocked in the thalamus.
We lose track of time during sleep typically. We need to check to see how long we’ve been asleep.
On the other hand, we keep very good track of time in ourselves. For instance, if we need to get up at six AM, we may well pop awake at 5:58, just before the alarm.
Time within dreams is dilated, stretched and elongated. What is interesting is that during sleep the same patterns of neural activation that characterize learning something is repeated at night, just in ¼ time, that is, the replay is much slower.
In the 50’s, the differentiation between REM and Non-REM sleep was discovered. Later, NREM sleep was further subdivided into 4 stages, with stages 3 and 4 being the deepest, and the most difficult to awaken from.
When we first sleep, NREM sleep is somewhat dominant, with stages 3 and 4 being quite prominent. As the night progresses, NREM stages 3 and 4 diminish and eventually stop. REM sleep becomes more prominent as the night progresses, dominating in the last sleep cycle.
Sleep cycles are approximately 90 minutes.
Interestingly, if you short your sleep on the front end, you will preferentially short deep NREM sleep. If you get up early, you will short your REM sleep.
Deep, slow wave sleep starts in the frontal lobes about two inches above the root of the nose. This is the thalamus. It spreads backwards, dissipating in strength. 
A sleep spindle is a spike in the brain wave which happens on the downbeat of the slow wave. The more powerful the spindles, the more resistant the brain is to external noises.
During NREM sleep, thousands of neural cells fire in synchrony, what Walker calls a “mantra-like chant” punctuated by a shout-out of the spindles.
REM sleep is very similar to waking consciousness, with multiple areas of activity in the brain, sometimes with more intensity than waking consciousness. The thalamus still does not allow outside perceptions to disturb sleep. However, it opens the gates to emotion, motivation and memories, all played out “on the big screens of our visual, auditory, and kinesthetic sensory cortices in the brain.”
“When it comes to information processing, think of the wake state principally as reception (experiencing and constantly learning the world around you), NREM sleep as reflection (storing and strengthening those raw ingredients of new facts and skills), and REM sleep as integration (interconnecting these raw ingredients with each other, with all past experiences, and, in doing so, building an ever more accurate model of how the world works, including innovative insights and problem-solving abilities).”
During REM sleep, your body’s voluntary muscles are completely paralyzed. This is smart, actually, because of the nature of REM sleep. You don’t want to be acting out during this time.

Chapter 4 Ape Beds, Dinosaurs and Napping with Half a Brain
There is incredible variation is the length of sleep between species, and between members of the same phyla. There are remarkable variations in sleep composition. REM sleep is not found in ocean-faring mammals. It is found in ocean faring animals that spend time on land, such as seals, but almost entirely when they sleep on land. 
NREM sleep is evolutionarily ancient. REM came much later. Both are important. If sleep is shorted, the body will feast on NREM sleep first. By the second, third and fourth night of makeup sleep, REM begins to predominate.
Some animals sleep only half their brain at a time. Even humans will do a light version of this when they are in an unfamiliar environment such as a hotel room. In this situation, one half of the brain will sleep a bit lighter. After some days, this will even out. (I wonder if this is want happens with too much “night-watching”- e.g., in new mothers, people caring for the sick, etc. It is possible, I suppose to get stuck in a habit pattern of half-sleep.)
Hadza and San peoples will sleep in a biphasic pattern, with sleep onset starting 2-3 hours after sunset, and ending before or at sunrise. The may nap in the mid-day time period for about 30-60 minutes. This biphasic pattern is more common in the hotter months, and less common in cooler seasons.
“All humans, irrespective of culture or geographical location, have a genetically hardwired dip in alertness that occurs in the mid-afternoon hours.”
Walker dispels the notion of it being “human” to have split nighttime sleep where you are up for several hours in the night.
Humans spend 20-25% of their time in REM sleep compared to other primates where the average is closer to 9%.
REM sleep is very important to our socio-cultural complexity as well as our cognitive intelligence.
“To the first of these points, we have discovered that REM sleep exquisitely recalibrates and fine-tunes the emotional circuits of the human brain… REM sleep may very well have accelerated the richness and rational control of our initially primitive emotions, a shift that I propose critically contributed to the rapid rise of Homo sapiens…”
“…REM sleep increases our ability to recognize and therefore successfully navigate the kaleidoscope of socio-emotional signals that are abundant in human culture, such as overt and covert facial expressions, major and minor bodily gestures, and even mass group behavior.”
Emotional IQ requires adequate, restful sleep. “The adaptive benefits conferred by complex emotional processing are truly monumental, and so often overlooked. We humans can instantiate (make example of) vast numbers of emotions in our embodied brains, and thereafter, deeply experience  and even regulate those emotions. Moreover, we can recognize and help shape the emotions of others.”
“The second evolutionary contribution that the REM-sleep dreaming state fuels is creativity. NREM sleep helps transfer and make safe newly learned information into long-term storage sites of the brain. But it is REM sleep that takes these newly minted memories and begins colliding them with the entire back catalog of your life’s autobiography. These mnemonic collisions during REM sleep spark new creative insights as novel links are forged between unrelated pieces of information. Sleep cycle by sleep cycle, REM sleep helps construct vast associative networks of information within the brain. REM sleep can even take a step back, so to speak, and divine overarching insights and gist: something akin to general knowledge- that is, what a collection of information means as a whole, not just an inert back catalog of facts. We can awake the next morning with new solutions to previously intractable problems or even be infused with radically new and original ideas.”

Chapter 5 Changes in Sleep Across the Lifespan
If you disturb the REM sleep of mammals in utero, the normal acceleration of brain maturation is impaired. It does restart when sleep is no longer disturbed, but does not proceed at the rate it normally would. 
Alcohol is one of the most powerful suppressors of REM sleep known. Even two glasses of wine will very significantly affect the REM sleep of an unborn child.
Given what he says about the effects of alcohol on sleep, I wonder if this is what is at the back of fetal alcohol syndrome.
Breast milk mirrors the alcohol content of serum. 0.8 in the blood- 0.8 in the milk. “When babies consume alcohol-laced milk, their sleep is more fragmented, they spend more time awake, and they suffer a 20 to 30 percent suppression of REM sleep soon after.”
The SCN takes quite awhile to develop, which is why infants and young babies have polyphasic sleep. By one year of age, the SCN has developed enough to capture the circadian rhythm. “By four years of age, the circadian rhythm is in dominant command of a child’s sleep behavior, with a lengthy slab of nighttime sleep, usually supplemented by just a single daytime nap.”
Deep sleep may well drive brain maturation. Brain maturation proceeds from the back of the brain to the front, the front maturing late in the game.
In schizophrenia, there is a 2-3 fold decrease in the amount of brain pruning NREM sleep. The brainwaves are not normal either.
Walker briefly discusses the circadian shift that takes place in teenagers, where sleep onset shifts much later. Teenagers need more sleep than adults. When they are awakened early, at a “reasonable” hour, they are deprived of much needed sleep.
Older adults need as much sleep as those in midlife, but are less able to generate that amount of sleep. The argument that older adults need less sleep that younger adults is simply false.
Changes with aging
· Reduced quantity or quality of sleep
· Reduced sleep efficiency
· Disrupted timing of sleep
By your mid to late 40’s, you will have lost 60-70% of your deep sleep as compared to a teen. By age 70, the loss rises to 80-90%. Work that Dr. Walker did showed degeneration in a specific part of the brain that correlated with the age-related loss of deep sleep. This brain region is in the mid-frontal area. Loss of deep sleep is directly correlated with poor memory, accounting for about 60% of this effect.
Walker’s team is working on a brain stimulation device to entrain the impaired region.
Sleep efficiency is the amount of time you are in bed that you are actually asleep. Good quality sleep is considered to be 90% or above. By the time we reach our 80’s, sleep efficiency can drop below 70-80%. More depression, impaired memory and cognitive function, reduced alertness, and a decline in physical health all are related to decreased sleep efficiency.
Changes is circadian rhythm with aging result in evening sleepiness. The strength of the circadian rhythm decreases with age. This, along with a reduction in nighttime melatonin release creates a self-perpetuating cycle. To counter this effect, it might be helpful to increase outdoor light exposure later in the afternoon. It also might be useful to take a small dose of ½  to  1 mg of melatonin an hour before bedtime.

Chapter 6 Your Mother and Shakespeare Knew
“Each stage of sleep- light NREM sleep, deep NREM sleep, and REM sleep- offer different brain benefits at different times of night. Thus, no one type of sleep is more essential than another. Losing out on any one of these types of sleep will cause brain impairment.”
“Sleep has proven itself time and again as a memory aid: both before learning, to prepare your brain for initially making new memories, and after learning, to cement those memories and prevent forgetting.” P. 109
The lighter stage 2 NREM sleep is characterized in part by the presence of sleep spindles. It appears that the presence of sleep spindles is a reflection of the brains movement of something learned into a more long-term storage.
The concentration of lighter NREM sleep is especially strong between longer periods of REM sleep characteristic of sleep in the later morning hours. So, if you consistently short-change your sleep, you might be missing out on this aspect of sleep.
That being said, deep NREM sleep is especially critical for consolidation of memory.
Studies were done where people were kept up later, interfering with deep NREM sleep and others were awakened early, interfering with REM and lighter NREM sleep. The former was especially important for memory consolidation.
Sleep, when your memory is primed before bed, can selectively forget certain things, remembering those things that are considered to be important.
When learning a physical skill such as learning a new song on a piano, it is again, the later morning, lighter NREM sleep that was especially important. So, if you are trying to learn a physical skill, make sure to get you sleep in the latter part of the night. The sleep spindles are especially concentrated over the motor cortex.

Chapter 7  Too Extreme for the Guinness Book of World Records
This chapter is about the effects of sleep deprivation.
He cites a study where participants who were tested after six nights of four hours sleep. They performed just as someone would who had missed 24 hours of sleep. By day 11, they performed as well as those who had had 48 hours of sleep deprivation.
Ten days of six hours sleep gave results similar to the 24 hour sleep loss.
One key problem with those who are sleep deprived is that they will commonly declare that they are just fine. They underestimate their impairment.
“With chronic sleep restriction over months or years, an individual will actually acclimate to their impaired performance, lower alertness, and reduced energy levels. That low-level exhaustion becomes their accepted norm, or baseline. Individuals fail to recognize how their perennial state of sleep deficiency has come to compromise their mental aptitude and physical vitality, including the slow accumulation of ill health. A link between the former and the latter is rarely made in their mind.” P. 137
“After being awake for nineteen hours, people who were sleep-deprived were as cognitively impaired as those who were legally drunk. Said another way, if you wake up at seven a.m. and remain awake throughout the day, then go out socializing with friends until late that evening, yet drink no alcohol whatsoever, by the time you are driving home at 2 a.m. you are as cognitively impaired in your ability to attend to the road and what is around you as a legally drunk driver.” P.138
Part of the issue is that a sleep deprived brain will have micro sleeps. You are just gone for a moment.
1.2 million accidents are related to sleepiness every year in the US.
Naps prior to an expected time of sleep loss can prevent sleep loss related loss of function. This works better than taking a nap when you are already in the midst of the symptoms of sleep loss.
Being able to function unimpaired on less than six hours of sleep is extremely rare.
Emotions are especially affected by loss of sleep. Think of a sleep deprived child who is whiny and cranky. With loss of sleep, prefrontal control is diminished or lost. This is in both positive and negative emotions. People can swing from giddy to cranky and back again in a heartbeat.
There is a discussion of sleep disturbance and psychiatric disorders. Walker is arguing that sleep disorders and psychiatric disturbances are a two way street. Most commonly, we talk about the psychiatric disturbance causing sleep problems. Walker talks about the other direction.
One simple lab study was cited where stable manic depressives were sleep-deprived for one night, spiraling them into a manic phase. 
In a subset of patients with depression, sleep restriction will improve symptoms. Walker believes that the loosening of the emotional controls relieves some of the anhedonia.
Walker describes what happens to learning with students who pull all-nighters. It is not good. P.152
In Alzheimer’s disease, he links the loss of deep NREM sleep to memory loss. The same areas of the brain that generate deep NREM sleep are the ones that accumulate amyloid. It is not just the general loss of deep sleep that occurs with age however, “but the very deepest of the powerful slow brainwaves of NREM sleep that the disease was ruthlessly eroding.”
He goes on to talk about how during sleep, the glymphatic system flushes out toxic substances from the brain including amyloid. So lack of sleep might predispose one to accumulate amyloid.

Chapter 8 Cancer, Heart Attacks, and a Shorter Life
This chapter details the effects of short sleep on a variety of health conditions
With consistent short sleep, hypertension and the associated heart disease rises dramatically. With lack of sleep, it is common to see overactive sympathetic nervous system activity. 
Problems with diabetes, obesity, appetite regulation via leptin and ghrelin, etc. are all adversely affected.
Testosterone drops remarkably with short sleep. Women routinely sleeping less than six hours a night have a 20% drop in FSH. One result is a much higher rate of menstrual irregularities.
Sleep ramps up the immune system. Sickness increases our desire to sleep. Rates of infection with a cold are markedly higher in those who sleep under 6 hours. Adequate sleep even affects how you respond to a flu shot.
He then segues into the issue of cancer. Study after study shows the effects of lack of sleep on tumor development, rapidity of growth, etc. The tumors that develop in sleep deprived mice are more aggressive.
In a study on humans: “After one week of subtly reduced sleep, the activity of a hefty 711 genes was distorted, relative to the genetic activity of those very same individuals when they were obtaining eight and a half hours of sleep for a week.” P.187
“The less sleep an individual obtains, or the worse the quality of sleep, the more damaged the capstone telomeres of that individual’s chromosomes.” “It appears to mimic that seen in aging or advanced decrepitude.”

Chapter 9  Routinely Psychotic- REM-Sleep Dreaming
Certain brain regions are up to 30% more active during sleep as compared to a resting awake state.
· The visuospatial regions at the back of the brain, which enable complex visual perception
· The motor cortex, which instigates movement
· The hippocampus and surrounding regions- autobiographical memory centers
· Deep emotional centers- the amygdala and cingulate cortex
Other areas are inactivated
· Prefrontal cortex
Some scientists were able to tell by the activity of certain brain areas what kind of dream they were having- more visual, more emotional, etc.
Day to day events are only about 1-2% of the content of dreams. Emotions, however, are between 35 and 55% related to day to day feelings.

Chapter 10  Dreams As Overnight Therapy
Dreams are not just a byproduct of REM sleep. They are a necessary component of what happens during REM sleep.
“The first function involves out emotional and mental health and is the focus of this chapter. The second is problem solving and creativity, the power of which some individuals try to harness more fully by controlling their dreams, which we treat in the next chapter.”
Walker postulated that REM dreaming takes the sting out of emotional shock and pain.
During REM sleep, the brain’s production of norepinephrine virtually stops. What Walker wondered is if the active reliving of the day’s emotional events without the anxiety-producing norepinephrine being secreted would soothe the person.
For Walker, dreams may provide an introspective life review, but without the painful emotional charge.
Another researcher in a series of elegant experiments showed that only dreaming of the actual painful event would release the dreamer from the emotion associated with it.
(Which begs the question- would therapy with recall of difficult events while medicated with a epinepherine blocker have a similar effect.)
REM sleep in patients suffering from PTSD is disrupted. There is evidence that these people have higher than normal levels of norepinephrine released in their nervous system. It is possible that the higher than normal levels of norepinephrine levels prevent people so affected from entering into REM sleep effectively.
Walker met a doctor working with PTSD in the VA system who discovered that if he treated his PTSD patients with Prazosin, a blood pressure medicine that blocks norepinephrine, their nightmares diminish or go away. This was discovered serendipitously in patients he had treated for hypertension who reported improvement.
Walker did another experiment that showed that REM sleep markedly improves our ability to read emotional micro expressions, and that with loss of REM sleep this ability is markedly impaired, even moving these people to default to a fear bias- that is, reading even benign expressions as something to be fearful of.
This emotional recalibration ramps way up during adolescence where the teenager has to begin to navigate the emotional world much more on their own.
This will become very important when the effect of foreshortened sleep on teens will be discussed.

Chapter 11  Dream Creativity and Dream Control
“During the dreaming sleep state, your brain will cogitate vast swaths of acquired knowledge, and then extract overarching rules and commonalities- ‘the gist.’ We awake with a revised ‘Mind Wide Web’ that is capable of divining solutions to previously impenetrable problems. In this way, REM-sleep dreaming is informational alchemy.”
The kind of mental activity in REM sleep dreaming is wildly associative with disparate and distant parts being pulled together.
“It is sleep that builds connections between distantly related informational elements that are not obvious in the light of the waking day.” P227
Not only are disparate bits of information brought together, but overarching meta-concepts develop giving a much deeper level of comprehension.
REM sleep takes new information and attempts to connect with old information and make something new and interesting from the mix.

Chapter 12  Things That Go Bump In The Night
In this chapter Walker discusses sleep walking.
There are two general categories of insomnia. Both sleep onset and sleep maintenance insomnia may be found in the same individual, or one or the other may be more of the issue.
The two most common causes of chronic insomnia are psychological- emotional concerns or worry, and emotional distress or anxiety. 
These issues raise cortisol and activate fight-flight responses. 
The latter will raise core body temperature which can directly interfere with sleep.
Cortisol and activation of fight-flight will increase metabolic activity.
In insomnia patients, the natural tendency to have the amygdala and hippocampus stand down when trying to drop to sleep is impaired. “Their emotion-generating regions and memory-recollection centers all remained active. This was similarly true of the basic vigilance centers in the brainstem that stubbornly continued their wakeful watch. All the while the thalamus- the sensory gate of the brain that needs to close shut to allow sleep- remained active and opened for business.” P245
With an overactive fight-flight system, when insomnia patients do get to sleep, they have a lower quality of sleep with shallower, less powerful NREM sleep brainwaves. REM sleep is fragmented with frequent brief awakenings of which they are mostly unaware. These people awaken feeling unrefreshed.
Next, Walker discusses narcolepsy which is characterized by excessive daytime sleepiness, sleep paralysis, and cataplexy. Cataplexy is a sudden loss of muscle control. The person collapses on the spot. Cataplexy is not random. It comes on with sudden emotions, being startled, etc.
Near the SCN in the brainstem resides the sleep-wake switch which is found in the hypothalamus. “The sleep-wake switch within the hypothalamus has a direct line of communication to the power station regions of the brainstem. Like an electrical light switch, it can flip the power on (wake) or off (sleep). To do this , the sleep-wake switch in the hypothalamus releases a neurotransmitter called orexin.” Orexin switches the system into the “on” position, leading to wakefulness. The thalamus wakes up.
At night orexin release stops, allowing for sleep to arrive.
Narcoleptic patients have lost upwards of 90% of their orexin producing cells.
Next Walker discusses Familial Fatal Insomnia, a hereditary form of insomnia.

Chapter 13  iPads, Factory Whistles, and Nightcaps  What’s Stopping You From Sleeping?
In this chapter, Walker discusses “five key factors that have changed how much and how well we sleep: (1) constant electric light as well as LED light, (2) regularized temperature, (3) caffeine (discussed in chapter 2), (4) alcohol, and (5) a legacy of punching time cards. It is this set of societally engineered forces that are responsible for many an individual’s mistaken belief that they are suffering from medical insomnia.” P265
Light
The coming and going of natural daylight informs our circadian rhythm regulating SCN and electric light put an end to this natural order. “The degree to which evening electric light winds back your internal twenty-four-hour clock is important: usually two to three hours each evening, on average”
“Artificial evening and nighttime light can therefore masquerade as sleep-onset insomnia- the inability to begin sleeping soon after getting into bed. By delaying the release of melatonin, artificial evening light makes it considerably less likely that you’ll be able to fall asleep at a reasonable time.” P268
Even a very feeble 8-10 lux can interfere with melatonin release. “The feeblest of bedside lamps pumps out twice as much: anywhere form 20 to 80 lux. A subtly lit living room, where most people reside in the hours before bed, will hum at around 200 lux. Despite being just 1 to 2 percent of the strength of daylight, this ambient level of incandescent home lighting can have 50% of the melatonin-suppressing influence within the brain.” P268
Blue-light LED’s make the situation far worse. Light receptors in the eye communicate “daytime” when exposed to blue light- the same blue light frequency found in the blue light LED’s.
Reading a book in the evening on an iPad caused a 50% reduction in melatonin release, and delayed it for up to three hours. There was a significant loss of REM sleep, with subjects feeling less refreshed from sleep. In addition, there was a kind of digital hangover where sleep was affected for several days after use of the iPad ceased in the evening.
Alcohol
Alcohol is a sedative which interferes strongly with normal sleep architecture. Sleep is fragmented even though the person may be too sedated to know it. Next day exhaustion is the norm.
Alcohol is one of the most powerful suppressors of REM sleep. In chronic alcoholics, REM sleep need builds up sometimes to the point that that it breaks into waking consciousness in the form of DT’s. In rehab, the brain will feast on REM sleep.
On page 273 is a description of the learning study done with college students on the effects of alcohol on memory. One upshot is that memories are perilously fragile even at three days after the learning event.
Thermoregulation
To sleep well the body’s core temperature needs to drop 2-3 degrees. This temperature drop is sensed by some cells next door to the SCN. Melatonin release is regulated in part by this drop in temperature as well as by the circadian clock in the SCN.
A bedroom temperature of about 65 degrees is ideal for sleep for most people.
Warming the hands and feet will open blood flow ultimately helping the individual to cool down. Sleep follows about 18% faster.
A hot bath before sleep can result in 10-15% more deep NREM sleep.
Alarms
Alarms spike blood pressure and heart rate.

Chapter 14  Hurting and Helping Your Sleep
Sleep medications such as Ambien and Lunesta do not create naturalistic sleep. The sleep induced is deficient in the largest and deepest brainwaves.
These drugs are also characterized by “a number of unwanted side effects, including next-day grogginess, daytime forgetfulness, performing actions at night of which you are not conscious (or at least have partial amnesia of in the morning), and slowed reaction times during the day that can impact motor skills such as driving.” P283
The next day grogginess can cause people to reach for stimulants that instigate a worsening of sleep and a vicious cycle.
“Another deeply unpleasant feature of sleeping pills is rebound insomnia. When individuals stop taking these medications, they frequently suffer far worse sleep, sometimes even worse than the poor sleep that led them to seek out sleeping pills to begin with.” These medications set up an addictive cycle.
By actual sleep studies, there is no real benefit to taking these meds beyond what placebo shows.
Ambien will tend to erase memories, leading to a 50% weakening of brain connections.
Sleep medications can predispose one to cancer.
“Even very occasional users- those defined as taking just 18 pills per year- were still 3.6 times more likely to die at some point across the assessment window than non-users.”
What killed these patients is harder to answer. Some that showed up are higher rates of infection. Increased risk of car accidents is another. With regard to cancer, “Individuals taking sleeping pills were 30-40% more likely to develop cancer within the two-and-a-half year study period than those who were not.”
(This is correlation, not causation. People who have difficulty sleeping might have other issues that predispose to sleep issues and also predispose to cancer.) That being said, animal studies do show an issue with increased cancer incidence. PP 288-290
On pages 290 and forward, Walker discusses CBT-I. This is cognitive behavioral therapy for insomnia.

General good sleep practices  Page 292-294
Walker highly recommends going to bed and getting up at the same time every day. “It is perhaps the single most effective way of helping improve your sleep, even though involves the use of an alarm clock.” 
Exercise helps sleep in the longer term. There isn’t a direct correlation between exercise now and better sleep later today or tomorrow, but over time, sleep can improve by upwards of an hour a day.
Core body temp can elevate for 1-2 hours after exercise, so don’t exercise just before sleep.

Chapter 15  Sleep and Society
“A hundred years ago, less than 2% of the population in the United States slept six hours or less a night. Now almost 30% of Americans do.” P296
“Below, I offer four diverse yet clear examples of how insufficient sleep is impacting the fabric of human society.”

Sleep in the workplace
Sleep is undervalued and not sleeping is glorified and encouraged in modern America. 
Walker details the loss of productivity, creativity, employee effort, etc. in those with short sleep.
“Under-slept employees are not only less productive, less motivated, less creative, less happy, and lazier, but they are also more unethical.” P301
“The loud and proud corporate mentality of sleeplessness as the model for success is evidentially wrong at every level of analysis we have explored. Sound sleep is clearly sound business.”

Sleep deprivation as torture
P305

Sleep and education
“More than 80% of public schools in the United States begin before 8:15 a.m. Almost 50% begin before 7:20 a.m. School buses for a 7:20 a.m. start time usually begin picking up kids at around 5:45 a.m. As a result, some children and teenagers must wake up at 5:30 a.m., 5;15 a.m., or even earlier, and do so five days out of every seven, for years on end. This is lunacy.” P 308
“Could you concentrate and learn much of anything when you had woken up so early? Keep in mind that 5:15 a.m. to a teenager is not the same as 5:15 a.m. to an adult. Previously we noted that the circadian rhythm of teenagers shifts forward dramatically by one to three hours. So really the question I should ask you, if you are an adult, is this: Could you concentrate and learn anything after having forcefully been woken up at 3:15 a.m., day after day after day? Would you be in a cheerful mood? Would you find it easy to get along with your coworkers and conduct yourself with grace, tolerance, respect, and a pleasant demeanor? Of course not. Why, then, do we ask this of millions of teenagers and children in industrialized nations? Surely this is not an optimal design of education. Nor does it bear any resemblance to a model for nurturing good physical and mental health in our children and teenagers.” P 308
What follows is the research backing up what he says. The research on mental illness is especially troubling. Waking early selectively deprives young people of a significant part of the REM sleep. In a study that selectively deprived young people of REM sleep, waking them whenever them as they entered REM sleep, within a few days, “participants were expressing signs of psychosis. They became anxious, moody, and started to hallucinate. They were hearing things and seeing things that were not real. They also became paranoid.” P 309
This was with interference with all REM sleep. Waking early deprives you of a significant amount of REM sleep, but fortunately, not all of it.
A century ago, school start times were 9 a.m.
Walker cites Edina, MN for changing start times and seeing SAT scores rise very significantly.
Walker then cites another set of statistics- that of MVA’s in teens. When start times were shifted later, from 7:30 to 8:00 a.m. in Mahtomedi, MN, there was a 60% reduction in accidents involving teens aged 16-18. In Teton county in Wyoming, school start times were shifted to 8:55. The accident rate for 16-18 year olds dropped 70%.
“Data aggregated over the past century from more than 750,000 schoolchildren aged five to eighteen reveal that they are sleeping two hours fewer per night than their counterparts were a hundred years ago. This is true no matter what age group, or sub-age group, you consider.” P 314
Next Walker discusses ADHD and the symptoms of sleep deprivation. P 314
“When sleep is abundant, minds flourish. When it is deficient, they don’t.”

Sleep and Health Care
In this section, Walker starts out by talking about the ethic in medical training of heroic loss of sleep, and how this came to be the norm in medical training. He talks about William Halsted, MD who founded the surgical training program at Johns Hopkins. He was a cocaine addict who expected his charges to work the same drug induced, manic hours he did.

Chapter 16  A New Vision for Sleep In the Twenty-First Century
This chapter outline Walker’s vision for transformation of our relationship to sleep. He talks about harnessing technology rather than eschewing it, using the advances in lighting tech, timers, wearable’s, etc. to enhance our sleep life.
He discusses global change in how we look at sleep in the educational system.
In medicine he discusses the problems with sleep in a hospital setting and how this interferes with healing.
“The less sleep you have had, or the more fragmented your sleep, the more sensitive you are to pain of all kinds.” P 335
“In one of my own research studies, we have discovered that pain-related centers within the human brain are 42% more sensitive to unpleasant thermal stimulation (non-damaging, of course) following a night of sleep deprivation, relative to a full, healthy eight-hour night of sleep.” “Sleep appears to be a natural analgesic, and without it, pain is perceived more acutely by the brain, and most importantly, felt more powerfully by the individual.” P 336

Appendix  Twelve Tips for Healthy Sleep
Page 341 
[bookmark: _GoBack]My synopsis:
1) Stick to a sleep schedule. This a key piece for Walker. Go to bed at the same time and get up at the same time (even if you go to bed late).
2) Exercise no later than 2-3 hours before bed. Exercise will raise core body temperature, interfering with our ability to drop down to sleep.
3) Avoid caffeine and nicotine. Both are stimulants. Caffeine can take 8 hours to clear the body. (In the interview with Peter Attia, he says to avoid caffeine for 14 hour before sleep.)
4) Avoid alcohol before bed. Too much alcohol robs you of your REM sleep.
5) Avoid eating large meals before bed. A light snack is OK.
6) Avoid or delay medicines that disrupt your sleep. If this is an issue, talk to your doctor about changing the medicine or the timing of when you take it.
7) Avoid naps after 3 p.m.
8) Relax before bed. Allow enough time to unwind.
9) Take a hot bath before bed. The heat will open your peripheral circulation assisting the drop in core body temperature.
10)  Have a dark, cool, gadget-free bedroom. Avoid clock watching.
11)  Have the right sunlight exposure. Try to get outside in natural sunlight for at least 30 minutes daily. If possible, wake with the sun. Use bright lights in the a.m. If you have trouble falling asleep, try to get an hour of morning sunlight and turn down lights in the evening.
12)  Don’t lie awake in bed. If you are not asleep in twenty minutes or you find that you are anxious, get up and do something relaxing until you are sleepy.




