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INTRODUCTION

The Power of Sleep

We know sleep restores and renews, but only if you get enough of it

BY ALICE PARK
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When our heads hit the pillow every night, we tend to think we’re surrendering. Not just to exhaustion, though there is that. We’re also surrendering our mind, taking leave of our focus on sensory cues, like noise and smell and blinking lights. It’s as if we’re powering ourselves down as we do the electronics at our bedside—going idle for a while, only to spring back into action when the alarm blasts hours later.

That’s what we think is happening. But as scientists are now revealing, that couldn’t be further from the truth. In fact, when the lights go out, our brains start working—but in an altogether different way from when we’re awake. 

Scientists are just beginning to piece together the larger picture. Getting more and better-quality sleep each night can improve concentration, sharpen planning and memory skills and maintain the fat-burning systems that regulate our weight. If every one of us slept as much as we’re supposed to, we’d all be lighter, less prone to developing Type 2 diabetes and most likely better equipped to battle depression and anxiety. We might even lower our risk of Alzheimer’s disease, osteoporosis and cancer.

The trouble is, sleep works only if we get enough of it. Which is why, after long treating rest as a good-if-you-can-get-it obligation, scientists are making the case that it matters much more than we think. They’re not alone in sounding the alarm. With up to 70 million of us not getting a good night’s sleep on a regular basis, the Centers for Disease Control and Prevention considers insufficient sleep a public-health problem. 

It would seem to be a problem with a simple solution. And yet, despite how great we know we feel after a night’s rest—and putting aside what we now know about sleep’s importance—we stubbornly refuse to swallow our medicine, pushing off bedtime and thinking that feeling a little drowsy during the day is an annoying but harmless consequence. It’s not. 

“We all want to push the system, to get the most out of our lives, and sleep gets in the way,” says Sigrid Veasey, a leading sleep researcher and a professor of medicine at Perelman School of Medicine at the University of Pennsylvania. “But we need to know how far we can really push that system and get away with it.” What’s needed is a rebranding of sleep that strips away any hint of its being on the sidelines of our health.

As it is, sleep is so undervalued that getting by on fewer hours has become a badge of honor. Plus, we live in a culture that caters to the late-nighter, from 24-hour grocery stores to online shopping sites that never close. It’s no surprise, then, that one third of American adults don’t get the recommended seven to nine hours of shut-eye every night.

Making things trickier is the fact that we are unaware of the toll sleep deprivation takes on us. Studies consistently show that people who sleep less than eight hours a night don’t perform as well on concentration and memory tests but report feeling no deficits in their thinking skills. That just perpetuates the tendency to dismiss sleep and its critical role in everything from our mental faculties to our metabolic health.

The ideal is to reset the body’s natural sleep-wake cycle, a matter of training our bodies to sleep similar amounts every night and wake up at roughly the same time each day. To accomplish that is to consider sleep a must—not a luxury.

“We now know that there is a lasting price to pay for sleep loss,” says Veasey. “We used to think that if you don’t sleep enough, you can sleep more and you’ll be fine tomorrow. We now know if you push the system enough, that’s simply not true.”

This is why researchers hope their new discoveries will change once and for all the way we think about—and prioritize—our slumbers. The good news, as you will see in the chapters of this book, is that as we learn more about the intimate connections between our minds and bodies and our need for sleep, the better we will be able to address one of modern society’s most pressing health issues.


What Sleep Is For

New research shows that a good night’s rest isn’t a luxury—it’s critical for the health of your body and your brain as you age 

BY ALICE PARK
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MARK ZIELINSKI KNEW HE WAS ONTO something when his mice stopped sleeping. Normally, the animals woke and slept on a 12-hour cycle. When the lights were on in the lab, the mice were active. When it went dark on a timer, down they went. But Zielinski, who teaches psychiatry at Harvard Medical School, had recently tweaked their schedule to keep the mice up past their bedtime.

Zielinski and his colleagues would rustle the bedding in the mice’s cages to keep them from dozing off when they started to display the telltale signs of sleepiness—drooping lids, sluggish walk, EEG readings showing that their brain activity was waning. But Zielinski noticed that when the mice were left alone to slumber at will after the disruption, they didn’t, or perhaps couldn’t, fall asleep.

That the sleep-deprived rodents slept less than they normally would didn’t really surprise Zielinski. The mice had a genetic mutation that he suspected was linked to sleep problems. More striking were the electrical brain readings showing that even when they did sleep, they weren’t getting the deep, restorative kind of rest that doctors say matters most—not just to rodents but also to humans.

In the right conditions, researchers believe, the brain produces a signal that essentially tells the body’s major systems—the heart, the lungs, the digestive system, the nervous system, even the muscles—that it’s time to call it quits for the day. Zielinski’s research has found that, just as with the mice with the mutation, it’s likely that in some people with chronic sleep problems, that critical signal isn’t firing.

Understanding what’s behind some forms of insomnia, an aim of Zielinski’s research, is a major step in learning how to fix it. That’s a big deal in sleep research, because evidence linking quality rest to good health and longevity has never been more convincing.

Scientists are learning that shortchanging sleep can compromise nearly every major body system, from the brain to the heart to the immune system, making our inability—or unwillingness—to sleep enough one of the unhealthiest things we can do.

Studies of people whose sleep sessions are irregular or short show they are at higher risk of developing diseases that can lead to early death, including heart disease, diabetes, high blood pressure and obesity. Poor sleep may also have detrimental effects on the brain, increasing the risk of dementia, including Alzheimer’s disease, as well as mood disorders like depression, posttraumatic stress disorder (PTSD) and anxiety. And like smoking, a terrible diet and not exercising enough, poor sleep is now linked to an overall increased risk of premature death.

“I used to suggest that sleep is the third pillar of good health, along with diet and exercise,” says Matthew Walker, a professor of neuroscience and psychology at the University of California, Berkeley. “But I don’t agree with that anymore. Sleep is the single most effective thing you can do to reset your brain and body for health.”

Despite the mounting evidence of its benefits, Americans are sleeping about two hours less each night than they did a century ago. Blame the technology-fueled 24/7 workplace, social media or the relentless news cycle, but about one third of U.S. adults sleep less than the recommended seven hours daily, and 40% report feeling drowsy during the day, according to data from the Centers for Disease Control and Prevention. The problem begins early: only 15% to 30% of U.S. teens get 8½ hours a night, which some experts consider the minimum for adolescents.

While life expectancy has been inching upward over the past century thanks to advances in medicine and technology, those gains could start to sag under the weight of our collective sleeplessness. Many people still dismiss sleep as something they can occasionally (or even regularly) skimp on, but the biological facts are clear: it is neither safe nor wise to take sleep lightly.

“To me, sleep is like the canary in the coal mine,” says David Schnyer, a professor of psychology and neuroscience at the University of Texas, Austin. “Changes in sleep can create systemwide changes in the organism, and all of the stages of sleep affect the entire body and brain.”

That’s why sleep deprivation is so strongly linked to disease and premature death. One recent study even showed that sleep deprivation in mice can cause death faster than starvation can. And yet doctors—those who talk to their patients about sleep in the first place, anyway—report that many people still aren’t convinced that their nightly rest is a critical piece of the long-life puzzle. Health obsessives who would never touch a cigarette and pride themselves on avoiding junk food may also boast about how much they get done and how little they sleep at night.

“Because we’re asleep, we don’t see the benefits of it,” says Robert Stickgold, a well-known sleep researcher and a professor of psychiatry at Harvard Medical School. “That’s the disaster and tragedy of our current world.”

It’s been that way for a long time. Benjamin Franklin famously quipped that “there will be sleeping enough in the grave,” and today sleep is still misperceived as one of the most duty-driven and unproductive parts of the day—the habit that gets in the way of life as opposed to the one most likely to extend it.

Sleep is still misperceived as the most duty-driven and unproductive part of the day. 

Perhaps that’s because until very recently, scientists couldn’t even agree on the evolutionary reason why animals need to sleep in the first place. But now they know that what happens during sleep, particularly in the brain, is critical to human well-being—not to mention a long life. That’s why they also know that the cost of ignoring the latest science on sleep can be dear.

Spending a good third of the day oblivious to the world around you and, by extension, incapable of protecting yourself doesn’t seem like a smart way for a species to stay alive. Yet we all do it, leading scientists to accept that sleep must be nonnegotiable for some reason—and that we must need a certain amount of it to survive. “Sleep is not just a passive state but a fairly active state on the molecular level,” says Allan Pack, a professor of medicine at the University of Pennsylvania. “During the day, the brain is using energy resources to fire neurons. At night, a switch turns on so the sleeping brain can take advantage of the metabolic downtime to do some cleaning up.”

Following a rigorous, milestone study in 2002 of more than 1 million healthy men and women by the American Cancer Society, experts suggested that the magic amount of sleep for longevity was seven hours a night. People who slept that amount were most likely to still be alive at the end of the study’s six years, compared with people who got either six hours or less, or eight hours or more, of sleep each night. To this day, that’s typically the amount that doctors and public-health groups recommend for the average adult, though older people can probably get away with a little less sleep than that, and younger people need more.

An even longer study, which followed more than 21,000 twins in Finland, found that people who were regularly sleeping less than seven hours daily were 21% to 26% more likely to die of any cause during the study’s 22-year period than those who slept more than eight hours.

So clearly sleep has some real biological benefit. Could it just be that the brain and body need downtime to recuperate after the activity of the day? That was the most popular explanation for decades, until an inquisitive neuroscientist at the University of Rochester decided to look for the answer inside the brain itself. When she did, Maiken Nedergaard uncovered what many scientists now agree is sleep’s primary evolutionary function: to clean out the brain, quite literally, of accumulating debris.

In 2014, Nedergaard first revealed that while the body appears to rest during sleep, a whole lot is happening inside the brain. Neurons pulse with electrical signals that wash over the brain in a rhythmic flow. The brain runs checks on itself to ensure that the balance of hormones, enzymes and proteins isn’t too far off-kilter. All the while, brain cells contract, opening up the spaces between them so that fluid can wash out the toxic detritus that can cause all kinds of problems if it builds up.

“It’s like a dishwasher that keeps flushing through to wash the dirt away,” Nedergaard says.

Without that nightly wash cycle, dangerous toxins can damage healthy cells and interfere with their ability to communicate with one another. In the short term, that can impede memory formation and the ability to coherently compose our thoughts and regulate our emotions. Over time, the consequences can be more dire. Lack of sleep can lead to faster aging of brain cells, contributing to diseases like Alzheimer’s (currently 1 in 3 seniors dies with dementia).

Nedergaard’s research, which was done in mice, prompted a crucial rethinking of not only the benefits of sleep but also its biological function. It turns out the brain and body are extremely active when we sleep—we’re just not aware of most of what occurs while we do it.

Nedergaard didn’t set out to reveal this active world of the sleeping brain. As a neuroscientist, she was inclined to ask a seemingly basic question: Why do our brains need sleep at all? There are two competing evolutionary theories. One is that sleeping organisms are immobile and therefore less likely to be easy targets, so perhaps sleep provided some protection from prey. The time slumbering, however, took away from time spent finding food and reproducing. Another points out that sleeping organisms are oblivious to creeping predators, making them ripe for attack. Since both theories seem to put us at a disadvantage, Nedergaard thought there had to be some other reason the brain needs those hours offline.

All organs in the body use energy, and in the process, they spew out waste. Most take care of their garbage with an efficient local system, recruiting immune cells like macrophages to gobble up the garbage and break it down or linking up to the network of vessels that make up the lymph system, the body’s drainage pipes.

The brain is a tremendous consumer of energy, but it’s not blanketed in lymph vessels. So how does it get rid of its trash? “If the brain is not functioning optimally, you’re dead evolutionarily, so there must be an advantage to exporting the garbage to a less critical organ like the liver to take care of it,” says Nedergaard.

Indeed, that’s what her research shows. She found that an army of previously ignored cells in the brain, called glial cells, turn into a massive pump when the body sleeps. During the day, glial cells are the unsung personal assistants of the brain. They cannot conduct electrical impulses like other neurons, but they support them as they send signals zipping along nerve networks to register a smell here and an emotion there. For decades, they were dismissed by neuroscientists because they weren’t the actual drivers of neural connections.

But Nedergaard found in clinical trials on mice that glial cells change as soon as the animals fall asleep. The difference between the waking and sleeping brain is dramatic. When the brain is awake, it resembles a busy airport, swelling with the cumulative activity of individual messages traveling from one neuron to another. The activity inflates the size of brain cells until they take up 86% of the brain’s volume.

When daylight wanes and we eventually fall asleep, however, those glial cells kick into action, slowing the brain’s electrical activity to about a third of its peak frequency. During those first stages of sleep, called non-REM (rapid eye movement), the firing becomes more synchronized rather than haphazard. The repetitive cycle lulls the nerves into a state of quiet, so in the next stage, known as REM, the firing becomes almost nonexistent. The brain continues to toggle back and forth between non-REM and REM sleep throughout the night, once every hour and a half.

This means that when we don’t get enough sleep, the glial cells aren’t as efficient at clearing the brain’s garbage. That may push certain degenerative brain disorders that are typical of later life to appear much earlier.

SLEEP, MEMORY AND MENTAL HEALTH

The idea that sleep is a time of important biological activity, rather than a period when the body checks out, is transforming how doctors think about another important factor in longevity: mental health.

Scientists have long known that sleep is important for memory. But it turns out that during sleep, especially the cycles of deep dream sleep, the brain doesn’t just revisit the events of a day in a more organized way. It also works on processing the emotions attached to these recollections. When a memory is filed away during sleep, it’s stripped of some of the powerful feelings—like fear, grief, anger or joy—that might have clouded the experiences in the heat of the moment.

It wouldn’t be healthy or efficient to remember every event or experience in its full factual and emotional context. But separating the emotional aspects of a memory—the anger over an argument with your spouse, the frustration at the guy who cut you off in traffic, the dejection you felt after getting a curt email reply from your boss—from its objective parts allows you to recall the experience without reliving it. “We sleep to remember and we sleep to forget,” says Walker, the UC Berkeley sleep scientist, of this coping mechanism. “I call it overnight therapy.”

This type of processing takes time. It likely happens only during deep, quality sleep, and only over consistent nights of such sleep. That may explain why people who cut their sleep short or experience interrupted sleep may not fully disentangle the emotional baggage from their memories.

In those cases the memory, in its emotionally taxing entirety, continues to resurface every time the brain tries to sleep, in a vain effort to be properly processed. The brain tries to store the memory in a neutral way, but without deep sleep, there just isn’t enough time for that triage.

Walker believes these aborted efforts may drive conditions like PTSD, which is well understood to be common among combat veterans but which may be more common among the general population than therapists and researchers previously thought. “The more nights you sleep, the more soothing the influence of sleep on that memory,” he says. “Sleep continues to work on those emotional memories and flatten them out after about a week. Now there’s great evidence that PTSD is a disorder in which that process fails.”

Walker saw this effect firsthand when he showed a group of people a frightening video. He kept some of the people awake after the viewing and allowed the others to sleep normally. Those who were not allowed to sleep properly were more likely to remember the negative aspects of the video than those who got enough sleep.

There’s also strong support for the idea that insufficient sleep may be a trigger for, and not just a symptom of, mental illnesses, including depression, bipolar disorder and even schizophrenia. Depriving people with bipolar disorder of sleep, for example, can launch a manic episode, while some people with depression report worsening symptoms when they aren’t sleeping well.

Fully understanding the role sleep plays in mental illness is a rich area of research. Already many doctors think consistent, high-quality sleep can have a direct bearing on the health of those with mental illness. “Anyone who suffers from moderate or significant mental-health concerns needs to be aware that sleep may be one of the most important things they can do,” says Walker.

Stress is one of the more potent accelerators of aging, and a body that’s not sleeping enough looks similar to one that’s stressed out—it’s highly reactive to perceived threats, even when those threats don’t pose any real risk. Biologically speaking, there’s virtually no difference in the way a body reacts to a startling noise in the middle of the night, a rabid raccoon or a stressful work deadline: in all cases, fight-or-flight mode is triggered, blood pressure spikes, breathing gets shallow, and the heart starts to race. That’s what happens to a body on no sleep too.

Those stress reactions can be useful, of course: they help you respond more to actual physical threats. But that’s not usually what’s going on. And staying in an alert mode can trigger a number of unhealthy conditions, the most damaging of which is inflammation.

Inflammation is the body’s natural defense system against injury or invading microbes like bacteria and viruses. It’s why your toe turns red and throbs when you stub it or when it’s infected: white blood cells rush to the area to protect it for the short time it’s needed to help you get better. But inflammation can also become chronic, and that’s when the real trouble starts.

Chronic inflammation, doctors now know, is a leading driver of many diseases, including some cancers, cognitive decline, heart disease, Type 2 diabetes—even chronic pain. And one of the main drivers of chronic inflammation is, of course, not sleeping enough.

Getting a decent night’s sleep, then, is good advice for all of us. Americans spent an estimated $41 billion on sleeping pills and other sleep aids in 2015; no matter how much we may boast about our stamina, we know intuitively that we need sleep, even if we don’t always know why.

But scientists do. That’s why experts are insisting, with increasing frequency and noise, that sleep be a priority—as important as or more so than what you eat and how much you exercise. We wouldn’t dream of skipping meals on a regular basis, so why skimp on sleep?

There’s still much about sleep that mystifies scientists—particularly about what goes wrong for so many of us, night after night. But as they chip away at the underlying causes of sleeplessness, they get ever closer to the dream of a cure.
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CLEAN SLEEP Maiken Nedergaard, left, and Lulu Xie of the University of Rochester Medical Center found, by studying mice, that our brains do a better job of clearing out cellular waste during sleep. 
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DAY IS DONE Spending time with a favorite book, meditating for a few minutes or doing gentle exercises such as stretching or yoga can all be effective ways to ease into a good night’s sleep. 

YOUR BODY ON SLEEP
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During the day, the body is more focused on getting things done than on taking care of itself. That changes when we sleep, as more energy is devoted to repairing cells, churning out helpful proteins and more.

MUSCLES Recovery from injuries like muscle tears happens during sleep

BONE Wear and tear is remedied with intensified bone building

PANCREAS Without sleep, we become less able to break down sugar from our diet

SKIN Beauty rest is when cells churn out growth factors to repair damage and maintain elasticity 

BRAIN The cells shrink, squeezing out debris from a busy day

WHEN SHOULD SCHOOL START?
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The American Academy of Pediatrics supports later school start times for teens. More than 1,000 high schools have already done this, and their students have shown improvements in grades and attentiveness in class. 

IS SCREEN TIME MESSING WITH OUR SLEEP?
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Any light at night, including the glow from phones, tablets and laptops, can throw off our body clocks. Our brains are fooled into thinking it’s day, so sleep signals don’t get heard.


Doctor’s Orders: Go Back to Bed

Your doctor could soon be prescribing shut-eye as prevention—and treatment—for ADHD, depression and even obesity

BY ALEXANDRA SIFFERLIN

[image: ]

AFTER BEING DIAGNOSED WITH BRAIN and lung cancer in 2011, Lynn Mitchell was averaging about an hour of solid sleep a night. No one could blame her; her twin diagnoses were serious, and mulling her treatment options caused her mind to race at all hours. Add to that the side effects of her treatment and the pain she was in, and she was paying for all of it in sleep.

In the mornings she was incoherent. She was so tired, she says, that she was slurring her words, and her already disrupted balance—a side effect of the brain cancer—was exacerbated, making basic movements increasingly difficult. When she shared this with her doctors at the Perelman Center for Advanced Medicine at the University of Pennsylvania, she expected them to tell her something else was wrong. She didn’t expect what they said next, however: Go see a sleep therapist. 

Mitchell was relieved at how benign it sounded compared with the chemotherapy she had cycled through and the gene-therapy trial she was currently undergoing. Both induced nausea and fatigue—terrible symptoms for anyone but especially someone who can’t sleep them off—and she didn’t welcome the idea of piling on another intense therapy in the name of healing. So yes, Mitchell welcomed the opportunity to do anything that might help her get a more restful night’s sleep. But how, she wondered, would more or better sleep fight her cancer?

The therapist reviewed her evening regimen and worked with her to adjust her habits and cement some new ones. She was told to get under the covers only when she was extremely tired and to stop watching TV in bed. She stopped drinking caffeinated coffee in the evening and learned breathing exercises to relax and help ready her mind for a night of rest. It was all quite simple and commonsense, and, most important to her at that stage in her treatment, it was noninvasive. No extra pills, no additional hours on an IV.

Now Mitchell’s hour of shut-eye has been replaced by seven to nine hours—the recommended amount for healthy adults, though many Americans fall short of that target—and the results have been unmistakable to Mitchell and her doctors. “Once I fall asleep, I sleep soundly,” she says. “I’m alert in the morning, my balance is better, and I feel peppier.”

With her cancer symptoms in check, Mitchell says, she feels as if her treatment response is improving. She also recently found out that her brain cancer is shrinking and her lungs are clear. More than half of cancer patients experience sleep problems, according to the National Cancer Institute, and while better rest can’t take all the credit for Mitchell’s improvement, a growing body of evidence suggests that it can play a crucial role. 

That’s why leading physicians are doing what Mitchell’s did: adding sleep therapy to the treatment plan for diseases like cancer, but also for depression and attention deficit hyperactivity disorder (ADHD).

Allan Rechtschaffen, a pioneer of sleep research at the University of Chicago, once said, “If sleep does not serve an absolutely vital function, then it is the biggest mistake the evolutionary process ever made.” Today, research is increasingly proving this to be true.

NATURE’S THERAPIST

The field of sleep therapy to treat or complement the treatment of disease is still rather small, but experts think it will grow—in part because it’s noninvasive but also because it’s very easy and inexpensive to administer.

Mitchell worked with a sleep therapist for about nine weeks, but some research has found that sleep issues—and perhaps some of the problems that come along with them—can improve with sessions of cognitive behavioral therapy for insomnia (CBT-I), the principles of which can be fairly straightforward.

With CBT-I, patients are often told to keep a diary for several weeks leading up to talk-therapy sessions in order to help identify the things possibly interfering with a good night’s rest. They are also instructed to go to bed at roughly the same time every night; eliminate stimuli like TV and bright lights from the street in the bedroom; learn how to relax through things like breathing exercises; and find ways to unwind so that going to sleep feels calming as opposed to stressful. 

This kind of therapy is showing some early yet extraordinary promise in the treatment of depression. One study found that curing sleep problems with talk therapy literally doubled the likelihood of a full recovery from depression. The results were so dramatic that some experts are heralding sleep therapy as the first major development in the treatment of depression since the introduction of antidepressant drugs.

“I think it’s increasingly likely that this kind of sleep therapy will be used as a possible complement to standard care,” John M. Oldham, the chief of staff at the Menninger Clinic, a psychiatric hospital, told the New York Times. “We are the court of last resort for the most difficult-to-treat patients, and I think sleep problems have been extremely underrecognized as a critical factor.”

It’s not just depression that is alleviated by sound sleep, and doctors of all disciplines seem to be taking notice. David Rapoport, a professor of pulmonary medicine at the Icahn School of Medicine at Mt. Sinai in New York City, has long seen patients come in because they’re always tired or they have great difficulty falling asleep. But Rapoport says the center is receiving an increasing number of patients sent by their doctor for other diseases that may have at least partial roots in sleep problems—which range from Type 2 diabetes and obesity to ADHD and heart failure. 

For instance, mild sleep apnea, which disrupts solid rest, may cause behavioral problems for children at school; if they’re tired from a lack of sleep, they may have a harder time paying attention in class. This, some experts think, may result in a diagnosis of ADHD, when in fact the child may just be exhausted. (Sleep deprivation makes adults groggy, but in kids, it tends to present in the opposite way: children get wired, cranky and wound up, making it difficult for them to sit still and focus.)

“No one is saying ADHD does not exist, but there’s a strong feeling now that we need to rule out sleep issues first,” Merrill Wise, a pediatric neurologist and sleep medicine specialist, told the New York Times. Indeed, studies have shown that kids with ADHD are more likely to have insufficient sleep—and researchers are trying to determine if that’s caused by the ADHD or, in some cases, if it’s the other way around. 

The chicken-egg question turns up a lot in the discussion of diseases that are correlated with sleep problems. For instance, doctors and scientists have known for some time that a lack of sleep can interfere with the body’s metabolic functions, suggesting that it can exacerbate, if not cause, Type 2 diabetes and obesity. Lack of sleep can interfere with the neuroendocrine system, causing “increased appetite, enhanced sensitivity to food stimuli, and, ultimately, a surplus in energy intake,” according to a paper published in the journal The Lancet Diabetes & Endocrinology. And in the conclusion of a Lancet study, the researchers urged health professionals to begin prescribing sleep to prevent and treat those metabolic disorders. 

Research also suggests that a lack of sleep can lead to problems later on in life. A 2014 study published in the journal Sleep found a link between older men with poor sleep quality and cognitive decline, though exactly why this is the case is not fully understood.

And while the mechanisms between sleep loss and metabolic disorders are well understood, researchers are hard at work trying to understand—and possibly prove—how a lack of sleep can drive other diseases at the biological level. There’s a reason you feel sleepy when you get the flu, for instance. According to David Gozal, an expert in pediatric sleep disorders at the University of Missouri School of Medicine, there are certain molecules in the brain that are responsible for inducing sleepiness, which is a typical reaction to infection. It’s part of the evidence showing that sleep can help fight disease.

“It’s common knowledge that sleep is needed for day-to-day function,” says Rapoport. “What isn’t common knowledge is that it really matters—it’s not just cosmetic.” 

THE NEW SLEEP Rx

The message that all people, sick or not, should exercise regularly and eat a healthy diet is well worn, but sleep is the third element of basic self-care and, increasingly, disease prevention and possibly treatment, say sleep experts.

Plus, “it’s probably easier to change than diet or exercise,” says Michael Grandner, a sleep researcher at the University of Arizona College of Medicine. Diet can feel like it’s all about denial and exercise can too often feel like punishment. But what’s not to like about getting more sleep? “It may also give you more of an immediate reward if it helps you get through your day, but we take it for granted.”

The challenge is that sleep is still often looked at as a “get it if you can” luxury as opposed to a critical pillar of health. “Many doctors, lawyers and executives stay up late and get up early and burn the candle at both ends,” says Richard Lang, the chair of executive health at the Cleveland Clinic. “Making sure they pay attention to sleep in the same way they pay attention to diet and exercise is crucial.”

But while 70% of physicians agree that inadequate sleep is a major health problem, only 43% say they counsel their patients on the benefits of adequate sleep. Compare that with 100% of physicians who say they ask their patients about smoking or 93% who say they talk to their patients about their diets.

Yet the Centers for Disease Control and Prevention (CDC) says that “insufficient sleep has major health consequences in adults, adolescents, and young children,” pointing to a growing body of persuasive evidence that adults who get insufficient sleep—meaning less than seven hours a night on a regular basis—are much more likely to die of heart disease, have metabolic disorders like glucose intolerance and have mood disorders. In 2013 the agency called on health experts to begin putting sleep—as a means to prevent illness—center stage. “Sleep should be viewed as being as critical to health as diet and physical activity,” the CDC said in its report.

“Sleep won’t kill cancer, but under certain circumstances, getting better sleep will improve your odds of recovery,” says Gozal. “It will make cancer possibly less aggressive and potentially more responsive to the chemotherapy or treatment so that your body is fighting more effectively.”

Sleep won’t cure cancer, but getting better sleep may improve your odds of recovery.

And though sleep isn’t solely responsible for Mitchell’s turnaround, her doctors think it certainly played a role. Despite her cancer, Mitchell greatly improved her quality of life by prioritizing sleep, and that’s enough to support prescribing better shut-eye.

“Every physician should ask about sleep,” says Gozal. “Sleep is a life-sustaining function, and we should treat it like that.”
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HIT THE HAY Sleep therapy is increasingly included in treatment plans for diseases such as cancer, as well as conditions like depression and ADHD.
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CLIMBING THE WALLS Unlike adults, children often respond to sleep deprivation by being wired and wound up, which is why it is sometimes misdiagnosed as ADHD.


Getting to Bedtime

A hundred years of scientific research reveals that kids are sleeping less than ever. But does it really matter?

BY BONNIE ROCHMAN
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HERE’S WHAT A CHILD’S BEDTIME LOOKS like to couples expecting their first baby: the nursery is softly lit, the child is sweetly sleepy, the last page of Goodnight Moon has been read. After that comes the final tuck-in, the gentle kiss and, finally, the quiet tiptoe out of the room.

So how often does this happen after the kids arrive? The answer—brace yourself—is, well, zero. Or at least that’s the way it seems. Battling over bedtime is as fixed a part of childhood as teething and potty training, except that it goes on much, much longer and is much, much more exasperating than expecting parents can ever know. It’s not for nothing that in 2011, the exquisitely titled faux children’s book Go the F--- to Sleep reached No. 1 on the Amazon best-seller list even before the book was released. But the battle to get kids down for the night does not just drive parents to distraction; it causes them to worry. Children of all ages need a fixed amount of sleep every night, right? So what happens if your kids consistently fail to get theirs?

This is surely not the first generation of parents to fret about these things. It’s not even the first generation to believe that all the new technology surrounding—and overstimulating—their kids is making the problem worse than it’s ever been. According to a study from the University of South Australia, the issue has been debated for at least 100 years, and while eras may pass and the recommended hours of sleep may change, one thing remains stubbornly consistent: kids do not get as much rest as professionals think they need to be healthy mentally and physically. The question is whether the professionals are right.

The Australian study, published in the journal Pediatrics, began as a straight-ahead exercise in scientific spelunking, with investigators looking for every population-wide paper about kids and sleep duration published from the end of the 19th century through 2009. They discovered more than 200 of them—with one French study dating all the way back to 1897—and two trends were immediately evident. 

First, the amount of sleep recommended for every age group has declined steadily over time, dropping an average of 0.71 minutes per year. Now, 0.71 minutes is only about 43 seconds, which does not amount to much over the course of a night. But over 112 years, that adds up to about one hour and 20 minutes—and that’s not nothing. 

At the same time, the amount of sleep that kids got kept almost perfect pace, dropping about 0.73 minutes a year. No matter how low the recommended-sleep bar gets, most children never quite clear it.

Two more constants: societal hand-wringing over children’s lack of sleep and a tendency to blame the hectic pace of modern living. As far back as the late 1800s, an editorial in the British Medical Journal attributed increasing sleeplessness to the stress and hurry of everyday life, made worse by the gaslights and trolley cars suddenly filling the streets. In 1905 one study noted that “this is a sleepless age and more and more . . . we are turning night into day.” Says Tim Olds, a professor of health and sciences at the University of South Australia and the senior author of the Pediatrics study: “Throughout the 100-year period, we have been blaming whatever the new technology is: radio, TV, the Internet. Information is coming in so fast that we never wind down.”

Consistent over time, too, is the parental belief that kids need a sufficient amount of sleep in order to grow. This, it turns out, is not just a myth. Studies show that about 60% of a child’s growth hormone is secreted during sleep. “What we don’t know,” says Jodi Mindell, an associate director of the Sleep Center at the Children’s Hospital of Philadelphia, “is if a child doesn’t get enough sleep, do you lose that secretion, or does it just shift to daytime?” What’s clearer—and a relatively new finding—is that getting too little sleep may have a role in obesity. One Israeli study found the effect in babies as young as 6 months. (Research on adults confirms it has that effect on grown-ups too.)

So if everyone agrees on the value of sleep, why is the recommended amount always in flux? The troubling answer, according to Olds and his colleagues, is that those recommendations are for the most part subjective. “Every so often, a group of blokes get together and say, ‘What do you recommend, boys? Should we push it up to 9 hours, 15 minutes?’ ” says Olds. “It really is like that, honestly. It’s an arbitrary public-health line in the sand that people draw.” 

Plenty of researchers disagree with this—and do so vehemently. Olds’s research, which he considers “quite innocuous, something of a cameo study, really,” generated a flurry of controversy, with no fewer than 78 sleep experts and professionals deriding his scholarship as “a great disservice to children and families” in a response in Pediatrics. Others have sent him fan mail. People view sleep, he says, as “a lightning rod for their troubles.”

There’s more than just professional bickering involved here. The fact is, sleep is a notoriously tricky thing to study. Every individual’s physiology is different, and just knowing how much sleep a child gets is not the same as knowing how much that child needs. Ten hours may be too little for one 8-year-old and too much for another. And the best research tool yet discovered—asking a child, “Do you feel sleepy?”—lacks a certain objective rigor. 

Still, Canadian research has found that as many as 68% of teens report feeling “really sleepy” in the morning, and 23% suspect their grades have suffered as a result. But both adults and kids go through cycles of high and low energy during the day, which can reflect when a person last ate, the particular activity he or she is engaged in at any given moment, and other variables. The key metric should not be how many hours of sleep you logged the night before but how many you need to perform at your peak, and there’s almost no data about that—in part because of the ethical implications of depriving subjects of sleep and then sending them to work or to school. “We’re not saying kids don’t need more sleep,” says Olds. “My hunch is, yes, they do. But we haven’t seen good evidence of that.”

None of this stops the 21st-century descendants of 19th-century scientists from issuing sleep guidelines of their own. In the U.S., the most often cited sleep recommendations are from the National Sleep Foundation in Arlington, Va. [see them at left]. What’s especially noteworthy, particularly to the bewildered parents of teenagers, who seem to be up at all hours, is that teens require a minimum of eight hours. In fact, kids in that age group may simply be shifting their internal clocks, going to bed in the wee hours and getting up at noon because that’s what their bodies need at that stage of development. Most teens emerge from this vampiric stage without lasting damage, though parents should try to keep things from getting out of hand. “It’s best to keep them in the proper time zone,” says Mindell. 

A final wild card in all discussions of sleep duration is the way guidelines change from country to country. Australian children, for example, sleep almost a full hour per day more than American kids, who sleep less than kids in nearly all other countries. And different cultures have different tolerances for sleepy children. In Japan it’s more or less accepted that students sometimes doze off in class because they’ve stayed up late studying the night before. 

The best advice for parents, as with so many things, is simply to know your kids. Observe their body clocks by noting how long they sleep on weekends and holidays when there’s no need to get out of bed for school. Track their grades as they sleep more or less. And above all, try to stay calm. They do eventually go the, er, heck to sleep. Just never as easily as Mom or Dad would like.
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SLEEP TIGHT American children, on average, sleep less than those in almost all other countries—and a full hour less than those in Australia.

The guidelines— at least for now

Recommended amount of sleep
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Why Bed-Sharing Is a Bad Idea

The latest thinking is unequivocal: don’t do it

BY ALEXANDRA SIFFERLIN
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Bonding with a baby early in life is critical for his or her development, but medical experts warn that allowing infants to sleep with their parents in bed is too close for comfort.

Roughly 14% of infants in the U.S. share a bed with an adult or another child, a proportion that has doubled since 1993. Parents might think that kind of snuggling strengthens a connection, but pediatric sleep experts caution that the consequences could be deadly. Topping the list of concerns is the risk of sudden infant death syndrome (SIDS), the leading cause of death from ages 1 month to 1 year.

“There are so many things that are not safe about bed-sharing,” says Jeffrey Colvin, a pediatrician at Children’s Mercy Hospital in Kansas City. “All those blankets and pillows are associated with an increased risk of SIDS, but even if you get rid of those, there is still an adult in the bed.” In one study, Colvin examined 8,207 infant deaths and found that the most common cause was bed-sharing.

Even if parents don’t accidentally roll on top of their child, it’s possible they will scoot too close to their baby’s face, not leaving enough breathing room or inadvertently covering the mouth or nose. “Especially for infants under 3 months, they simply don’t have the ability to get out of the way,” says Colvin.

In 2012 a meta-analysis of studies looking at SIDS and bed-sharing published in the Journal of Pediatrics showed that bed-sharing was associated with nearly three times the incidence of SIDS, and the risk was 10 times as high when the infant was younger than 3 months old. 

“We didn’t say you can’t bring the baby into bed for cuddles or rocking, but you shouldn’t go to bed with the child,” advised the late Robert Carpenter of the London School of Hygiene & Tropical Medicine. 

Some argue that the studies don’t properly account for where a child is sleeping, whether it’s a bed, chair or couch—the latter two are considered very dangerous places for babies to sleep. But that’s not enough to sway experts. “The data coming out doesn’t always agree, and it’s a little bit messy,” says Michael H. Goodstein from the task force on SIDS of the American Academy of Pediatrics (AAP). “But we are always looking at this issue.”

Even though sleeping recommendations have changed throughout the years—doctors used to say babies should sleep on their stomach, for instance—the risks for bed-sharing are clear-cut. “Parents have a right to approach their doctors’ advice with some skepticism,” says Colvin. “But what I tell them is that back in the 1970s and ’80s, doctors advised parents based on their gut feelings. Now our advice is based on research.”

That doesn’t mean parents need to leave baby all alone. While the AAP recommends that babies not sleep in the same bed as their parents, sleeping in the same room is just fine and actually encouraged. Rather than putting the baby in harm’s way, sleeping nearby reduces the risk for SIDS by half.


Sleep and the Teenage Brain

The emerging consensus among top doctors? Early school start times hurt kids

BY ALICE PARK 
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ANYONE WITH A TEENAGER IN THE house is well aware of the daily struggle: It’s “I don’t want to go to bed yet; I’m not tired” in the evening followed by “I’m not ready to get up yet; I’m exhausted” in the morning. Something about the decade between 12 and 22 seems to put adolescents in a parallel world in which they’re wide-eyed and alert when the sun goes down and drowsy when it rises. Should we just call it a case of teens being teens?

Not really, say researchers. While contrarianism is baked into adolescence for many young people, their oddly calibrated body clocks have less to do with rebellion than with the needs of the brain and the body at that stage of development. And experts are now saying that rather than fighting it—forcing teens to sleep early and rise even earlier—it’s time to accept and even embrace it. Because the consequences of not tending to the unique sleep needs of the teenage brain could come with untold consequences.

The American Academy of Pediatrics (AAP) is getting behind this idea, coming out in favor of later school start times for middle and high schoolers in 2014, based on growing scientific evidence that when it comes to sleep, teens really are different from the rest of us. That evidence is based on some sound biology, which says that giving adolescents more time to slumber in the morning is better for their mental and physical health.

“The evidence is clearly mounting both in terms of understanding the repercussions that chronic sleep loss has on the health, safety and performance of adolescents,” says Judith Owens, director of the Center for Pediatric Sleep Disorders at Boston Children’s Hospital. “And there is also really compelling data supporting the fact that delaying school start times is a very important intervention that can mitigate some of the impact of sleep loss.” 

Some of the consequences of that sleep loss showed up in a 2006 poll conducted by the National Sleep Foundation (NSF). Among 1,602 teens who answered questions about their sleep habits, 87% of high school students said they didn’t get 9 to 10 hours of sleep, which researchers say they need to function at their best and promote healthy mental and physical development; most average seven hours of sleep on weeknights. Technology is making the problem worse; teens in 2015 were 17% more likely than teens in 2009 to report sleeping less than seven hours a night, according to a 2017 study, which concluded that screen time was likely to blame. And the effects of sleep deprivation may show up in their grades; about 30% of students in the survey reported falling asleep in class at least once a week, and studies consistently connect less sleep with lower grades in school and on standardized tests.

That’s why the idea of letting teens start school later is starting to garner wider national support—but it hasn’t happened overnight. Before endorsing the idea, the AAP’s Adolescent Sleep Working Group took four years to review studies on how inadequate sleep among teens—especially likely on school nights—can contribute to health issues such as obesity, diabetes, mood changes and behavior problems. 

The AAP even analyzed studies linking poor sleep to increased reliance on substances like caffeine, tobacco and alcohol and sleep deprivation’s effect on academic performance. The evidence, it concluded, supports giving teens more time in bed by delaying school start times until at least 8:30 a.m. Even a half-hour delay, some studies showed, can have dramatic effects on kids’ health and academic performance. 

“We know that implementation of our recommendations will be challenging,” says Cora Breuner, a professor of pediatrics at the University of Washington School of Medicine and a member of the AAP working group. “But we stand behind these recommendations and strongly ask that they be considered for the health of our children.”

LETTING THE BIOLOGY DO THE SLEEPING

Not everyone is convinced, though, that later start times are the answer, partly because it’s so hard to draw a cause-and-effect line between poor sleep and some of the particularly unhealthy trends that emerge during adolescence, such as substance use, unprotected sex and other risky behaviors. Does poor sleep affect teen health, or is it a result of the whirlwind of physical and emotional changes that occur during adolescence? 

“There’s a lot of research supporting the notion that adolescents are more and more sleep deprived,” says David Curtis, director of psychology training at the Texas Child Study Center. “However, the research isn’t great about clearly identifying why that is. So it’s a bit of a chicken-and-egg argument.”

What the data do show is that our need for sleep changes over time. As we get older, we need less sleep. Infants spend most of the day and night slumbering as their bodies and brains continue to develop, but between ages 6 and 13, that changes to a recommended 9 to 11 hours a night. Teens and adults need slightly less, 8 to 10, but polls show that up to one third of U.S. teens don’t get this many hours on a regular basis.

Part of the reason has to do with teens’ still-developing bodies, as data strongly suggest that puberty may biologically wire teens to stay up late and wake up late, which means that forcing them to bed earlier won’t do much good. Something in the hormonal changes occurring during that period of development shifts their body clocks—which regulate the balance between sleeping and being awake—to later, like daylight savings in reverse. “The sleep pressure signal builds up as you stay awake during the day and is relieved at night. But that process gets a little slower during adolescence,” says Mary Carskadon, a professor of psychiatry and human behavior at Brown University Medical School and the director of the Sleep and Chronobiology Research Lab at Bradley Hospital. “That makes it easier for teens to stay awake a little longer.”

It’s not that they need less sleep—they still need about eight to nine hours a night—but their sense of tiredness may come later at night, so they can’t fall asleep earlier even if they want to. 

Adding to this biological pressure to be night owls are other forces that reinforce teens’ tendency to sleep at night and wake in the morning. Cellphones, computers and 24-7 social media connections mean that the conversation among teens never sleeps—and therefore they don’t either. (Add to that the growing research that all that screen time affects our circadian rhythms, throwing off the natural cues that would otherwise tell us when we’re sleepy or when it’s time to be alert.)

THE DOMINO EFFECT

In the NSF survey, more than half of the teens reported feeling unhappy, depressed or hopeless about the future and feeling worried or anxious most of the time. Those with the highest incidences of these symptoms also reported the most troubled sleep—not getting enough hours at night and feeling sleepy during the day or taking longer to fall asleep at night.

Understanding how this connection between mood and sleep works is especially critical since there’s also evidence that some people march down the path toward depressive symptoms when they don’t get enough sleep. Genes may be responsible for that. A study of college students found that some people inherit a specific form of a gene involved in regulating the brain’s mood chemical serotonin. That gene makes them more vulnerable to depressive symptoms when they don’t sleep well. If they do get enough sleep, they aren’t as prone to feeling the blues. 

“That makes us think about sleep as an environmental exposure,” says Carskadon, who conducted the study. “That means your sleep environment could be an exposure that makes you more vulnerable to certain problems.” The students she studied showed higher risk for depression. It’s possible that poor sleep influences other genes too, making people more vulnerable to conditions like heart disease and cognitive problems.

In fact, other studies have linked poor sleep and the incidence of ADHD among children, although whether the attentional problems trigger sleep disturbance or whether sleep deficits can make ADHD worse is still being studied.

And it’s not just the brain but the body that feels the effects of insufficient sleep. A study of 270,000 8th-, 10th- and 12th-grade students at 130 public and private schools across the country revealed that over the 20-year study period, adolescents, not surprisingly, got less and less sleep. And by asking teens two questions about their sleep habits—how often they slept for at least seven hours a night and how often they slept less than they should—researchers got a better idea about why. They uncovered a possible period effect—something that affects all the students at every age—that contributed to their sleeping fewer hours.

The researchers found that the largest drop in the average number of adolescents reporting at least seven hours of sleep nightly occurred during two consecutive periods: 1991–1995 and 1996–2000. That time corresponds almost exactly with the increase in childhood obesity. Obesity has been tied to health disturbances such as sleep apnea, and the simultaneous decrease in the amount of sleep teens get and the increase in their average body-mass index suggests a strong connection. It’s unclear what is cause and what is effect, however, since sleeping less also disturbs the normal metabolic functions that help minimize fat deposition.

LET THEM SLEEP IN

One way to break that cycle, say a growing number of sleep experts, may be to let teens start school later in the day. That way, they won’t be fighting their bodies’ natural desire to stay up longer yet won’t be depriving themselves of the eight to nine hours of shut-eye they need. And so far, the studies are encouraging. 

In fact, in a 2014 survey of 70 school districts and more than 1,000 schools that had adopted later start times for high school students, researchers found that teachers, parents and the students themselves were seeing substantial benefits. In one district that pushed back start times by one hour, half of the students reported getting eight or more hours of sleep, compared with 37% who had prior to the shift.

Owens and her colleagues also conducted a study among students at an independent school that delayed start times by 30 minutes. That was enough to move bedtimes ahead by an average of 18 minutes, something that surprised her and her team. They also found that the delay increased the percentage of students getting eight or more hours of sleep a night. “Anecdotally, a lot of the students said they felt better with the extra half hour of sleep they got in the morning, and that motivated them to go to bed earlier as well,” she says. “They said they could focus better and concentrate better and that it took them less time to get their homework finished so they could go to bed earlier.”

Of course, having high school students start later may have a domino effect on everything from their extracurricular activities, including after-school sports, to childcare for parents who rely on older children to take care of their younger siblings after school. That’s what makes it a challenge for many communities that aren’t ready to make such drastic changes. 

But it is possible. Some schools, for example, have created after-school programs in which younger children can remain at school in a supervised setting until their older siblings or parents can take them home. And in communities where elementary school students are starting school earlier to accommodate later bus service for older students, volunteers have manned the stops to ensure that younger children are safe while they wait to be picked up during early morning hours.

“Communities and school districts really need to go all in and make a commitment [to it],” says Carskadon. “Where it doesn’t work is where schools just dabble and say they will try it for six months to see how it works.” 

With the AAP firmly behind the idea of starting teens’ school day later, she and other experts hope that school policies will soon take their cue from teen biology. “The hope is that this statement will galvanize communities,” says Carskadon. “Now they have another tool in their tool kit and another set of evidence and advice to take to school committees and school boards to get communities moving on addressing adolescent sleep.” 

Given the state of the data on how poor sleep affects adolescent development, adds Owens, “to do nothing is really to do harm. The status quo of starting schools at 7:15 or 7:20 is not in the best interest of the students.”
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STAY UP LATE Teens have a body clock that keeps them up at all hours, often reading or on their computers.
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SAVED BY A (LATER) BELL? There is a national movement to push back school start times to accommodate the sleep needs of young people’s developing bodies and brains.


Tuning Out Bad Dreams

Driven by his own sleep problems, TIME writer John Cloud set out in 2012 to find out if science could explain why nightmares occur—and stop them. 

BY JOHN CLOUD

[image: ]

ON A GOOD NIGHT, I GET FIVE HOURS. Like 60 million other Americans, I suffer from insomnia.

But I have a peculiar kind of sleeplessness: most nights, it is nightmares that wake me. Some are petrifying—a spectral beast is about to kill me—and some are mere stress dreams: I turn in a story that is just a blank page. For years, I thought nothing could be done about my nightmares. After all, dreams are encased in the unconsciousness of sleep. Right?

Maybe not. Researchers have begun to discover not only that we can learn to have fewer nightmares but also that we can change their content. 

In other words, researchers are now studying the science of the dreaming mind in a way unprecedented in psychology. The primitive Freudian theories—that dreams indicate unexplored sexual desires or poor mothering or hidden anxiety—have been discarded as sleep science has advanced.

One new theory is that dreams and nightmares aren’t a secondary symptom of mental illness but rather a primary psychological problem. In other words, dreams themselves may cause mental illness, not the other way around. They may result from neurological misfirings that have nothing to do with psychology but instead have to do with the functions of the brain. Or both theories could be true. Partly driven by my sleeplessness, I set out to find researchers in dream science who could explain why nightmares occur and how, exactly, we can learn to change them.

The first person to help clarify these questions wasn’t a scientist but a Marine veteran. Ryan Stocker started having chronic nightmares after he got home from his second deployment. Sleep was rare in Iraq, but when it did come, it was a pleasantly blank interlude. After Stocker got back to Pennsylvania, however, falling asleep became terrifying.

Some Iraq and Afghanistan veterans I met dreamed of gore and fear: body parts they’d cleaned from roadsides or the terror of climbing into a truck for a mission. For Stocker, the nightmares were mostly about being deployed a third time. In dreams, he would step off a plane and smell the hot, dry air and groan, “Man, I’m back again.” The nightmares got so bad that he and a friend who had served with him slept in their living room on separate couches rather than in their bedrooms. “That felt safer,” he told me.

After Stocker was discharged in September 2008, he finished an undergraduate degree in psychology at Slippery Rock University. He wasn’t sure what he wanted to do—he had thought about firefighting—but when he heard about a University of Pittsburgh study of veterans who had trouble sleeping, he applied for an internship.

It was a fortuitous opportunity. Stocker began working under professor of psychiatry and psychology Anne Germain, a leading researcher in the study of nightmares and post-traumatic stress disorder (PTSD). Germain is supervising the university’s $4 million DOD and National Institutes of Health study on how both current service members and veterans can sleep better.

The Pentagon became alert to sleep research partly because of studies by a retired Army colonel, Charles Hoge, a physician and leading expert on PTSD. In 2007 the American Journal of Psychiatry published an influential paper by Hoge and four colleagues showing that more than 70% of veterans with PTSD symptoms reported trouble sleeping. No other condition—not panic or pain or inability to work—was as common. And because treating people who are constantly tired is often pointless, gaining a better understanding of sleep and dreams became a priority.

The research helped prompt the Pentagon to develop something called a Warfighter Sleep Kit, which includes a DVD that begins with a screen reading, “Sleep is essential to survival.”

Germain helped develop the sleep kit. Her research has explored two approaches to mitigating nightmares. One involves a drug called prazosin. Developed in the 1960s as a hypertension treatment, prazosin didn’t turn out to be especially effective in lowering blood pressure. But for reasons not well understood, those who took it reported that they slept better and had fewer nightmares. Few psychiatrists used prazosin for nightmares until the 2000s, but they made the remarkable discovery that in many patients, it doesn’t stop all dreams, just the very bad ones.

The other treatment Germain has looked at is purely psychological. In August 2001, the Journal of the American Medical Association published a seminal paper on a new psychological treatment for nightmares called imagery rehearsal therapy (IRT). The paper discussed 168 sexual-abuse victims who reported chronic nightmares. The participants were asked to consider the idea that although trauma may induce nightmares, those bad dreams can become habitual—a behavior not unlike daytime panic attacks, which can seem uncontrollable but can be limited through certain kinds of behavioral therapy.

Like daytime panic attacks too, those repetitive dreams turned out to be something like a learned behavior, one that can be unlearned through daytime psychotherapy. Freud and others thought dreams were immune to conscious thought, but the JAMA paper demonstrated that the opposite is true.

Imagery rehearsal therapy is simple: you begin by imagining a dream you would like to have. The dream doesn’t have to be some optimistic reverie about puppies and sunshine. You can imagine any dream you want—boring, anodyne, even gloomy—just not your nightmares. You then write down the new one, and every day, you take a few minutes, preferably with eyes closed, to think about that dream.


The JAMA paper showed remarkable results. Patients who underwent imagery rehearsal therapy dropped from an average of six nightmares per week to just two or three. The IRT patients reported 40% fewer PTSD symptoms, such as shame and emotional numbness. The patients in a control group who had been wait-listed for IRT—but had spoken with a psychologist about their bad dreams—actually showed a small increase in their number of nightmares. The findings held up even after six months, and further studies have replicated the JAMA results.

I tried IRT for my nightmares and found it useful. But I was still skeptical. Studies have shown that prazosin is just as beneficial as IRT in helping people have better dreams, which raises a crucial question: Are dreams psychological, physiological or both? And if we don’t know, how can we understand the sleeping brain?

In our conversations, Germain had repeatedly mentioned one of her mentors, Barry Krakow, the primary author of the JAMA paper. With some diplomatic restraint, she said he had since become “controversial” because although he still uses IRT in his practice, he has developed an unusual new theory about how to treat nightmares.

BREATHING LESSONS

I met Krakow at his New Mexico sleep lab, the Maimonides International Nightmare Treatment Center, which sits incongruously in a dreary Albuquerque office park alongside mortgage firms and title companies.

Krakow started his career as an emergency-room doctor at the University of New Mexico School of Medicine, but in his spare time, he began working with two UNM psychiatrists, Robert Kellner and Joseph Neidhardt, who were developing the idea that dreams could be controlled with daytime therapy. Their idea formed the germ of IRT and eventually led to the JAMA paper. 

Since its publication, Krakow has become an acclaimed figure in sleep research, and patients from around the world travel to Albuquerque to see him. But in the past decade, after seeing so many people with insomnia and bad dreams, Krakow has become convinced that a rather simple physiological problem may explain most bad dreams: having trouble breathing.

It’s not just a hunch. When you sleep at Krakow’s lab, a technician attaches 16 sensors to your head, chest and legs. A tube is affixed to your nostrils. For most patients, the ordeal is uncomfortable, but eventually they fall asleep.

Intricate detail emerges from these sleep studies, which show not only how deeply you sleep but also how much you snore, how your body moves during the process and how much you dream—and precisely when your dreams begin and end. Krakow, who reads the results with Talmudic intensity, can tell you exactly when you enter and leave rapid-eye-movement (REM) sleep, the state in which we become more aware of dreams. He can also tell you if you wake from REM sleep because of a leg jerk or a problem breathing, even if you have no memory of waking up at all.

Over the years, Krakow began to notice that at least 90% of patients who came to him with persistent nightmares had either full-blown sleep apnea—a disorder in which your breathing pauses, sometimes for more than a minute, while you sleep—or a milder form of the disorder called upper-airway-resistance syndrome. He showed me several data sets collected after various sleep studies. In every case, the dream state was preceded by or coincided with an episode of disturbed breathing. 

“Breathing events can savage REM sleep,” he told me. And when they do so, dreams can burst through the cover of REM sleep to become nightmares that wake us. Krakow isn’t sure why this happens, but one theory is that chronic nightmares result when patients have trouble getting oxygen to their brain during sleep. And so the body has evolved a way for an oxygen-deprived mind to awaken: nightmares. Krakow’s conclusion is that if you treat breathing disorders, you may eliminate nightmares.

Krakow is among a growing number of sleep doctors who believe that many if not most sleep disorders, not just persistent nightmares but also ordinary insomnia, are caused by the brain’s reaction to apneas or other airflow limitations. And so over the past 20 years, the treatment of sleep problems has, among many researchers, begun shifting from the psychological realm toward the pulmonary one.

A growing number of sleep doctors believe that many if not most sleep disorders, including nightmares and insomnia, are caused by sleep apnea.

The change has opened a vast new market in sleep medicine, which has become big business. The most common treatment for serious sleep apnea is the continuous-positive-airway-pressure machine, or CPAP (pronounced “see-pap”), which is sort of like a humidifier that pushes air into your mouth. The best CPAPs cost as much as $5,000. ResMed, the leading CPAP producer, is a publicly traded company that reported net income of almost $350 million in 2014. 

Thousands of medical professionals in specialties such as cardiovascular care and ear-nose-throat treatment have begun to include sleep medicine in their practices or have switched exclusively to sleep. In 1996, there were only 337 facilities accredited by the American Academy of Sleep Medicine; today there are more than 2,000. The market-research giant IBISWorld estimated that sleep-disorder clinics in the U.S. earned a combined $6 billion in revenues in 2011—a figure that is growing by double digits every year. 

The figures are so dazzling that it’s tempting to think physicians and CPAP manufacturers are just cashing in. Yet even researchers with no profit motive agree that the pulmonary system is key to understanding disordered sleep and the dreams that can come with it. 

“The oxygen story is the biggest story here,” says Murali Doraiswamy, head of the division of biological psychiatry at Duke University. “Intuitively, it makes sense. The brain uses a disproportionate amount of oxygen. We think that when the brain is going to sleep, it is shutting down. But oxygen is also going on and off during sleep. That could be a very simple mechanism we’ve overlooked in the search to explain dreams.”

The sleep-apnea explanation is seductive: bad dreams are simply the result of a narrow airway. But the explanation isn’t fulfilling. Surely nightmares, with all their marbled psychological tissue, can’t just be neurological firings after what amounts to a gasp for air. If dreams are random physiological events, why can we control their content with IRT? 

There’s also the phenomenon of lucid dreaming—being able to realize you’re dreaming and then control the dream as it occurs. Training yourself to dream lucidly combines psychological and physiological techniques to consciously enter bad dreams as they occur and rewrite them. 

REFORMULATING YOUR DREAMS

Stephen LaBerge often wears a puckish grin, which goes nicely with his white hair, which stands on end as though he’s been electrocuted. In 1980 LaBerge earned a Ph.D. in psychophysiology, the study of how the body, brain and mind interact. In the years since, especially when teaching at Stanford University, he has become something of a dream guru. He believes that dreams aren’t walled off from daytime life but are as manageable as any behavioral experience you may have when you’re awake.

At Stanford, LaBerge became convinced that the question of whether dreams are physiological or psychological is not only unanswerable but also irrelevant. He posited that if people practice dream recall—writing in a dream journal morning after morning—they can begin, while asleep, to recognize when they’re dreaming. 

LaBerge’s theories depart radically from the perception of sleep that was dominant for much of the 20th century. They also support the idea that sleeping life and waking life are more similar—and integrated—than we assume. As Germain at the University of Pittsburgh notes, in her lectures around the country she is often asked, “Why do you care so much about sleep?” Her response: “Why do you care about wakefulness? Maybe the only point of being awake is to sleep.”

“Maybe the only point of being awake is to sleep.” 

—ANNE GERMAIN
 University of Pittsburgh School of Medicine

After all, it is during sleep that our immune systems gather strength, and it is during sleep that we consolidate memories. It is both a joke and a fact that most men either fall asleep or want to after sex (although many women do too). Perhaps one biological necessity is linked to the other. Sleep specialists who treat insomniacs routinely recommend that the bed be used not for reading or TV or texting but only for sleep and sex. Germain’s idea suggests that the species has survived not because we hunt, gather, work and socialize but because we spend a third of our lives asleep and then a small but crucial portion having sex.

LaBerge spent part of his early career studying people in high REM-sleep activation—the deepest sleep we experience, which can be dense with dreams. REM sleep has at least two physiological phases: one in which our eyes move left and right and another in which we breathe rapidly. LaBerge created a device that covers your eyes as you sleep and flashes white lights when your eyes begin moving left and right. The idea behind what he calls the DreamLight seems Pavlovian. After you’ve worn it for days or weeks, your brain will begin to recognize when you’re in deep sleep and, therefore, when you’re dreaming. At that point, you can take conscious control. Practice may not make perfect, but with any luck, it will make a significant difference for the sleeper who suffers debilitating nightmares. 

The device is an important part of his physiological training. Another involves a sort of extreme form of IRT: you ask yourself five to 10 times a day whether you’re dreaming. The question becomes rote. The idea is that you come to ask it of yourself even while dreaming. At least I think that’s the idea. LaBerge has conducted no controlled trials to prove any of this, but his notion of dream control is at least more appealing than wearing a CPAP mask for the rest of your life. After all, when you wake up with a large tube attached to your face, it’s easy to think you’re having a terrible dream. Which is funny and a bit sad: the best solution we have for nightmares resembles the very thing it’s meant to prevent.

As for myself, the solution was rather boring: many hours of psychotherapy, rigorous exercise and the occasional Ambien. It’s been frustrating, because most sleep doctors aren’t trained in psychology, and most psychologists don’t have the medical training to understand airway problems. And so sleep physicians prescribe biological treatments—Ambien to go to sleep, CPAPs to stay asleep, armodafinil to stay awake—and psychologists prescribe cognitive therapy to resolve the anxiety of going to bed, staying in bed and then facing the day. 

More effective sleep treatments will combine both approaches, but right now a total cure for insomnia remains a dream.
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THE DREAM DOCTOR Lucid-dreaming expert Stephen LaBerge uses a light-induction mask to train patients to know when they are dreaming.

A Nightmare Quiz

Just how bad are your dreams?

Everyone has nightmares, but bad dreams can indicate—or even cause—psychological problems. Check yes or no for each statement to see what your dreams may mean for your mental health
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1. I have disturbing dreams at least once a week.

YES □ NO □

2. I often wake up because of bad dreams.

YES □ NO □

3. As I go to sleep, I feel like I am falling or being paralyzed.

YES □ NO □

4. My nightmares are caused by stress over work or relationships.

YES □ NO □

5. I get anxious before bedtime because I think I might have a nightmare.

YES □ NO □

6. I have the same terrible nightmare repeatedly.

YES □ NO □

7. I remember the fear during bad dreams but not all the details.

YES □ NO □

8. During nightmares, I experience not only anxiety but also anger or shame.

YES □ NO □

9. When I remember a bad dream, I dwell on it the next day.

YES □ NO □

10. My spouse or partner tells me I have night terrors, which I don’t remember.

YES □ NO □

ANSWER KEY

A yes response to statement 1, 2, 5, 6, 7, 8 or 9 could be a sign of nightmare disorder, which the Diagnostic and Statistical Manual of Mental Disorders defines as repeatedly awakening from frightening dreams that begin to affect waking life.

A yes response to 3, 4 or  10 does not indicate a problem with nightmares. Dreams of falling and being paralyzed are so common that they don’t indicate a disorder. Having the same dream every night is also common. And night terrors are more physiological than psychological.

Dreams and Revelations

When scientists examine the workings of religious visions, they see the neurochemistry of dreams 

BY EMILY JOSHU
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On the night of Sept. 21, 1823, Joseph Smith fell into a slumber that would spark not only a personal awakening but the birth of a religion. An angel named Moroni manifested in his dreams. “After I had retired to my bed for the night … I discovered … a personage appeared at my bedside, standing in the air … He has on a loose robe of most exquisite whiteness … His whole person was glorious beyond description, and his countenance truly like lightning,” Smith recalled. Moroni’s heavenly appearance led Smith to a hill where he uncovered the sacred founding golden pages of the Church of Jesus Christ of Latter-day Saints. 

The Mormon prophet was not alone. Saul of Tarsus saw a vision of Jesus, manifested through “a light from heaven,” that led him to become St. Paul and co-found Christianity. In Islam, the Prophet Muhammad was said to have received his first revelation in a series of vivid dreams. Across centuries and religious ideologies, dreams have served as spiritual gateways to ethereal and sometimes haunting revelations. According to research conducted by the Sleep and Dream Database, 51% of American women and 38% of American men have had at least one visitation dream. 

The vivid and metaphysical energies surrounding these types of dreams could be tied to stages of consciousness that the body cycles between throughout the night. The majority of memorable and lucid dreams originate in rapid eye movement (REM) sleep. Cycling every 90 minutes, each instance of REM sleep per night lasts about 20 to 25 minutes, and though dreams are no more frequent in this phase, they are more memorable. This stage is also associated with higher levels of dopamine and memory-boosting acetylcholine, along with lower activity in the dorsolateral prefrontal cortex, which controls insight, rationality and judgment. Combined with low levels of serotonin produced during REM sleep, these factors overstimulate the brain’s emotional centers and impede rational centers, which leaves feelings associated with vivid dreams open to wildly dramatic interpretation.

Studies suggest that such revelations could be similar to hallucinations seen in individuals with schizophrenia, which can be similarly difficult to interpret. A 2014 review, for example, found that schizophrenic patients experiencing positive hallucinations had higher levels of religiosity. Researchers also hypothesize that dream cognitions create especially meaningful experiences through mental simulations of alternative realities and other factors that encourage religious significance.

More research is still needed to fully understand the highly personal links between dreams and religious revelations, but in cases like Joseph Smith’s, dreams can spark a movement of lasting spiritual significance. 


Sleep Like a Pro

Being at the top of your game takes work. Here, secrets from athletes, CEOs, cops, airplane pilots and others

BY JUDY MCDONALD
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THERE ARE MANY THINGS WE MORTALS have in common. We all need to eat at semi-regular intervals. We all need shelter from the elements and safety from harm. And we all need sleep. But how we go about each of them—and especially, we are learning, the last—can make a big difference in how well we live. 

Take New England Patriots quarterback Tom Brady, who has led his team to six Super Bowl victories. Brady obviously trains rigorously and is blessed with extraordinary talent. But he also attributes much of his success on the field to his insistence on rest. “The decisions I make always center around performance enhancement,” he has said. “I love the game, but I also know that if I want to do it for a long time, I have to do things differently than the way guys have always done it.” Brady told ESPN that “doing things differently” means going to bed well before people his age typically do. 

That’s because Brady, like many of the world’s most disciplined and successful people, understands the power of proper rest. He has plenty of company. In 2014 the National Collegiate Athletic Association (NCAA) created a mental-health task force that made sleep its No. 1 priority. Urban Meyer, head coach of the 2015 NCAA football champions, the Ohio State Buckeyes, says that he “sees a day when players’ sleep patterns are monitored.” 

But it’s not just in the world of sports. Warren Buffett, who may be the world’s most successful investor, is similarly greedy about his sleep, recommending rest even over profit. He arrived at Salomon Brothers in the early 1990s with this advice to every worker in the New York office: “Why don’t you go home and get a good night’s rest, and we’ll meet again tomorrow.”

Research suggests that these A-gamers are onto something. The University of Ottawa—where I am a scientist in the Operational Readiness Unit at the McLaughlin Centre for Risk Science in the Faculty of Medicine—has conducted extensive studies focusing on a new discipline called operational readiness. It correlates research with the performances of Olympic athletes and people in high-risk occupations, like police and surgeons, whose standards of excellence have life-and-death consequences. Our ongoing work makes it clear that effective sleeping and resting practices impact our technical, physical and mental readiness. 

So what can we learn from them? Plenty. Here are some of the key techniques used by elite performers compiled by researchers at the University of Ottawa. 

DON’T TRY TO TOUGH IT OUT

“The old-school approach of toughing it out is completely bogus, not to mention counterproductive,” maintains Charles Czeisler, director of the division of sleep medicine at Harvard Medical School. Traditional sports and professional environments are changing to improve sleep habits and enhance performance. Research links sleep deprivation to serious health and performance consequences. In safety-sensitive environments, sleep needs to be part of what’s called operational fatigue risk management.

Czeisler, known around the National Basketball Association (NBA) as the “sleep doctor,” recommends something simple for maximizing elite athletic skills: more sleep. Czeisler, who is also a consultant to NASA and the Secret Service, offers generally accepted advice: naps before games or shifts and seven to nine hours each night. Interestingly enough, when it comes to training, the sleep after an event can be equally important. Sleep helps build long-term memories, and that applies directly to learning. Too little sleep means that important steps in integrating the new memories are missing. 

We know that sleep deprivation impacts both mind and body. According to Steven Feinsilver, a sleep-medicine specialist in New York City, “getting too little sleep can have serious health consequences, including depression, weight gain, heart disease and probably mortality.” It has been shown to affect police officers’ health and job performance; shift work, in particular, contributes to excessive fatigue and undiagnosed sleep problems. The lack of sleep in other professions—surgery, air-traffic control—puts people and operations at risk. 

The bottom line? As Czeisler says, “We now know that 24 hours without sleep or a week of sleeping four or five hours a night induces an impairment equivalent to a blood alcohol level of 0.1%. We would never say, ‘This person is a great worker—he’s drunk all the time,’ yet we continue to celebrate people who sacrifice sleep for work.” 

PUT SLEEP ON THE CALENDAR

Surgeons accommodate sleep through discipline. Their day is planned to be as consistent and predictable as possible. The night before an operation, you don’t party, you don’t drink, you don’t take a Valium. You take care of your routine, and the routine takes care of you. Many NBA coaches are also trying to build sleep-friendly routines. A typical night game, for example, ends at about 10 p.m. After showering, dressing, doing media interviews and having a late-night dinner, most players will not get to sleep until 2 a.m. or even later if the team is traveling. They can easily become at risk for being chronically sleep-deprived. 

And yet the morning shoot-around has been a staple practice of the NBA game-day routine since the early 1970s. With the growing appreciation of the findings of sleep science, however, several teams have dropped the early-morning practice altogether, recognizing that the players, if they’re going to be at their best, need more sleep time to recharge and perform better. 

HONE YOUR COPING SKILLS

Psychological and emotional well-being, much as we sometimes treat it like a luxury, is critical if we want to be fully functional. And that applies to getting a good night’s sleep. Elite performers learn that effective coping strategies are essential, and that doesn’t mean shoving them under the rug. Disappointments must be resolved to clear consciences and prepare the mind and the body for rest. One strategy to achieve that is being honest and open. “If you’re honest with yourself and you’re honest with your patients,” one doctor told me, “you can function because you have a clear conscience. That helps a lot in putting up with the stress.” 

Police officers often report that they rely on a good work-life balance to feel rested between shifts. “Sometimes you have to take a break. Do something unrelated that will clear your mental and physical state—just to get recharged,” advises one cop. Days off are significant for recovery: “You have to refresh yourself. There are times we work weeks straight, no days off. I know my body, and I know that if I keep pushing, pushing, pushing, I’ll break down.”

Intuitive as this may be, there’s also strong evidence that anxiety and depression can both cause insomnia, as well as the other way around: lack of sleep is strongly associated with depression and other mood disorders.

BE WHERE YOU ARE

One of the most effective means to reduce stress is through mindfulness meditation, and plenty of research shows it can have a dramatic impact on sleep. If sitting still on a cushion with your eyes closed is not your style, other relaxation techniques that emphasize paying attention to the present moment can also help. An easy way to start is to sit down, take a breath and simply commit to being aware of the present moment. Slow, deep breathing sends calming signals to the brain, which in turn can slow heart rate and nervous activity, prepping the body for rest. Breathing exercises, particularly when performed ritualistically before bed, can also prepare the body for rest.

This skill of remaining “in the moment” has become a worldwide phenomenon in professional sports. As one European national tennis champion confided in me: “I used to freeze up whenever I made a mistake—I was sure that I wasn’t in the same league as the [Roger] Federers and the Andy Murrays. Now when I blow a serve or shank a backhand, I still get those flashes of self-doubt, but I know how to handle them: I acknowledge the negative thoughts and let them slide by, focusing on the moment.”

Ted Bober, director of clinical services for the physician health program at the Ontario Medical Association, trains surgeons, physicians and other professionals in many of these techniques. He explains that being mindful allows self-monitoring of fatigue that results in making decisions in skilled, levelheaded ways. Charles Francis, the author of Mindfulness Meditation Made Simple, says “Not only does it improve our mental abilities—which makes us more productive—but it also improves leadership skills.” 

GET A HANDLE ON TIME ZONES

Jet lag is more than a mere time adjustment—it’s a circadian-rhythm disorder that can wreak havoc with your body. Your internal body clock is only one of many factors affected by air travel that can exacerbate sleeplessness. Extended sitting in an airplane, being in a compressed-air cabin chamber, eating on an unpredictable schedule—all take a physical toll.

A seasoned flight attendant shared his practices in dealing with ongoing overseas travel. First, he recommends slowly sipping water during flights. “Dehydration makes you feel like [you’re in] a revolving restaurant,” he said. “That’s why you can’t sleep: because your body doesn’t feel right.” Some airline personnel swear by water with electrolytes or vitamins, but just plain water will do. 

Being a smart traveler also involves being patient. Give yourself time to acclimate to your new time zone. “Pay attention to how your body reacts as you adjust to time changes,” advises a successful international business consultant. He also finds that personal wake-up routines, such as exercising, getting sun exposure and avoiding alcohol for the first few days, can speed up the adjustment. With business meetings, he often defers decision-making until he feels in step. “Some say one day of adjustment for every hour of time change. I find you need about a week at either end, whether it is a difference of six hours, 10 hours or more. For important events, it is helpful to allow extra time to become localized and acclimatized. That’s why Olympic athletes arrive a month ahead of competitions.” 

WHEN YOU’RE BEAT, HAVE A PLAN B

Here’s some irony: for peak performers, long workdays and interrupted sleep patterns are frequently standard occupational hazards. And although health experts agree that’s not ideal, it happens. And when it does, these professionals have insight into how to stay on your game when you’re exhausted.

It may seem counterintuitive, but maintaining alertness during low-workload periods requires considerable mental stamina and can cause even more fatigue. Air-traffic-control studies in both the U.S. and Canada in which human attentiveness in air-traffic incidents was examined, for instance, show that operational errors occur most frequently during conditions of low rather than high traffic. 

Similarly, surgeons recognize that when their concentration is interrupted, it is more difficult to be alert, relaxed and meticulous. “If I’ve been up all night the night before, it makes everything more painful,” a surgeon told us. “It affects some of the more mundane aspects of the operation, not the operation itself.” Dealing with the lulls is essential. 

Here’s what doctors recommend: bringing backup. “The way I cope with fatigue is usually having somebody senior to scrub in with me,” says one, “and sometimes I step out for a little while, take a break and come back in.” When fatigued, police also find strength in numbers. “Call me chicken,” one officer says, “but I’m going to bring some friends with me.” 

LEARN TO REST—ANYWHERE

Sleep experts are mixed on the benefits of napping, cautioning that catching up on sleep through micro rests doesn’t cut it. But most doctors agree that if you aren’t getting enough sleep at night, napping can be a boon.

Napping is definitely big-league in the NBA, according to an article in the New York Times. LeBron James swears by his siesta. So did Steve Nash. Derrick Rose sleeps three hours before every night game, and Kobe Bryant used to check into a hotel before home games for his pregame nap. While “NBA players may be the kings of nap,” reports the New York Times, the NHL is not far behind. For many hockey players, a traditional one-, two- or three-hour afternoon snooze is critical to their game prep. 

Some experts think that’s overkill. Charles Samuels is the medical director of Calgary’s Centre for Sleep & Human Performance and has worked with Canadian Olympians. He also served as a performance consultant for the NHL’s Calgary Flames. He warns that a nap is a survival technique, not a replacement for quality sleep—and it should be limited to 30 minutes. “Players need to maintain a routine where they get a dominant amount of nighttime sleep and only use the nap as a recovery strategy.” 

Even a quick break to relax can restore energy, aid in anticipating the next step and renew a positive perspective. That’s as true for surgeons as it is for police officers. Bill Gates shares this view. He used to work through the night, relying on midday naps for rest, but realized that he couldn’t enjoy a high quality of life that way: “I like to get seven hours of sleep a night because that’s what I need to stay sharp and creative and upbeat.” 

WORK WITH WHAT YOU’VE GOT 

Genetics can influence your preferred sleep patterns—most of us are either naturally morning people or night people—which means you should work with what you’ve got to achieve your best personal performance. Heredity may also influence both the quantity and quality of your sleep, and some of us are much more vulnerable to the adverse effects of sleep loss. To optimize whatever your natural inclinations are, be consistent with your sleeping patterns. Make sure to allocate enough time for both sleeping preparations—winding down, eliminating distractions—and sleep. Develop good bedtime routines that work for you and then strive to be consistent.
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EARLY TO BED New England Patriots quarterback Tom Brady attributes much of his success on the field to his good sleep habits.
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HEAL THYSELF Smart surgeons learn to balance their work and rest in order to minimize fatigue and perform at optimal levels.


Animal Slumbers

Animals show surprising variety in how— and how much—they sleep. Researchers are coming to understand why their sleep patterns are adaptive

BY COURTNEY MIFSUD
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SLEEPING SENTINEL What predator wouldn’t want to attack a sleeping Mandarin duck? But luckily for the birds, they sleep with one eye open. When temperatures drop, Mandarin ducks sleep more to limit energy consumption. Researchers in China found that these ducks spend more than 36% of their time resting in the winter months.

THE LARGEST LAND MAMMAL WALKING ON Earth gets by on astonishingly little sleep. In 2017 researchers in Botswana tracked two wild female African elephants and discovered that they rested for only two hours a day and in some cases went several days without rest. Paul Manger and his research team at the University of the Witwatersrand in South Africa fitted trackers under the skin of the animals’ trunks. The trackers were used to record the elephants’ sleeping patterns. If the trunk stayed still for five minutes or more, the mammal was asleep. “We had the idea that elephants should be the shortest-sleeping mammal because they’re the largest,” Manger told BBC News at the time of the research. “Why this occurs, we’re not really sure. Sleep is one of those really unusual mysteries of biology, that along with eating and reproduction, it’s one of the biological imperatives. We must sleep to survive.”

Just like the African elephants, other large animals don’t sleep very much. Giraffes sleep for no more than five minutes at a time, or 30 minutes a day, in the wild. But that doesn’t mean that all big animals sleep less. Lions and tigers weigh hundreds of pounds, and they can rest up to 20 hours a day. It makes sense, because herbivores need to spend more time awake and munching on food to get the same energy out of that food than a lion would get out of a single hunt. Plus, a giraffe spending hours sleeping on end would make it vulnerable to predators. 

FOR AN ANIMAL IN THE WILD, SLEEP CAN SEEM LIKE a dangerous waste of time. But from an evolutionary perspective, sleep has proved to be an adaptive advantage, according to Jerome Siegel, a professor of psychiatry and biobehavioral sciences at the UCLA Center for Sleep Research. “There’s a misconception that somehow being asleep is maladaptive,” says Siegel. “But being efficient often means being inactive because being active uses energy, exposes animals to danger, exposes animals to injury and so on. So I think different animals in different circumstances have evolved optimal amounts of sleep.” 

Siegel and his colleagues studied the sleeping habits of northern fur seals, specifically in regard to rapid eye movement (REM) sleep. Most mammals need REM sleep. Ocean-dwelling mammals seem to be an exception. Research on cetaceans, such as whales and dolphins, has not shown any evidence of REM sleep. Siegel and his team observed that northern fur seals, which live in the north Pacific, experience different kinds of sleep depending on where they’re resting. These creatures are semiaquatic, meaning that they reside on land during the breeding season, but the rest of their lives are spent in the water. While on land, the fur seals mate, breed and take care of their young. Siegel and his team recorded their brain-wave activity during that time and found that the seals’ sleep consisted of both REM sleep and slow-wave—or non-REM—sleep, similar to sleep in humans. The seals had about 80 minutes of REM sleep a day (humans get about 90 to 120 minutes). But when the seals would go into the water, their average REM sleep fell to only three minutes a day. 

Dolphins have been known to sleep with only half of their brains at a time, which allows them to keep half of their brain awake to be wary of attacks or danger. Dolphins “show EEG changes when they’re quiet, and it’s always in just one half of the brain, either the right or the left side,” says Siegel. “You’ll have [brain-wave] activity which looks like non-REM sleep in humans and other animals, but it’s only in half of the brain.” Dolphins have never been observed turning off this function and sleeping with their whole brain at once, making fur seals the only mammal observed to alternate between sleeping with their whole brain and spending some time sleeping with half of it. 

It might seem logical that seals would sleep for days and days upon getting to land, in an effort to make up the REM sleep they didn’t have in the water. According to Siegel, however, they are as alert in the water as they are on land, despite the absence of REM sleep. “When they come back on land, they just go back to their prior amount of REM sleep during breeding season,” says Siegel. “So it seems that being in water and having this hemispheric slow-wave pattern substitutes for REM sleep and makes REM sleep unnecessary.” 

Siegel’s research challenges the popular idea about the function of REM sleep and its involvement in some cognitive tasks, at least in certain animals. Life is most complicated for fur seals when they’re in the water. They have to look for prey, defend themselves from predators and maintain social interaction with the group, beyond the mating that takes place on land. On land, the creatures are lying around, sleeping and caring for newborns. Definitely some work, but their lives are in much more danger when they’re in the water. “They have to be on the ball, and yet doing this without any REM sleep at all,” says Siegel. He also points out that dolphins have among the biggest brains of any animals and don’t have REM sleep. 

Researchers have found that the amount of REM sleep an animal has is related to brain temperature. Brain temperature goes down during non-REM sleep because less energy is being used, but it goes up in REM sleep. “This is kind of like the way a thermostat controls the temperature of your house at night,” says Siegel. “If the temperature goes down too much, the heater goes on until it reaches a certain temperature and then shuts off.” He explains that this process is the brain’s way of attaining energy savings without reducing the temperature so low that the being is entirely unresponsive. “When you wake up in the morning, if you wake up from REM sleep, you’re typically quite alert. When you wake up from non-REM, you are relatively disoriented,” says Siegel. “This is partially because your brain has cooled down, and it’s not functioning at the highest level.” In the case of the fur seal, since only half of the brain is cooling, specifically just the cortex, the brain doesn’t become cold enough to trigger REM sleep. The animal is able to achieve a portion of the energy savings of non-REM sleep without the risk of being completely unresponsive.

Animals that hibernate do not experience REM or non-REM sleep when they hibernate. They go deeper and deeper into non-REM sleep until they’re hibernating, a state in which they’re almost completely unresponsive. These animals need to make sure they’re in an incredibly safe place. The best studied hibernator is the ground squirrel. If a lab has one hibernating in a refrigerator, where its brain stem remains cool, researchers can pick up the animal and it won’t respond at all. It might seem like a serious risk to these squirrels in the wild, but the hidden burrows in the winter are safe. The hibernator’s body and brain can reach near-freezing temperatures. “It takes about two hours for the ground squirrel to get back to the point where it can defend itself,” says Siegel. “But this is highly adaptive because it reduces energy consumption.”

Sleep disorders are among the most common reasons for a doctor visit in humans. By studying animals in environments unlike our own, researchers will continue to explore what goes on in the animal brain in different conditions, and those insights may one day be applied to the human mind.
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A LEG TO STAND ON Researchers in South Africa found that elephants in the wild spent most of their sleeping hours standing up. They lie down to sleep only every third or fourth night. Young elephants, pictured here in Kenya’s Amboseli National Park, rest on the ground with adults nearby.
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SLUMBERING SEALS Although northern fur seals forgo most REM sleep when they are in the water for months at a time, researchers have not discovered any signs of REM-sleep deprivation. 
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HALF ASLEEP Dolphins cannot breathe underwater and so must be continually conscious in order to take breaths of air from the surface. But since dolphins must also rest, they have evolved the ability to power down half of their brains at a time. While half the brain rests, the other half remains conscious enough to continue breathing. While “sleeping,” a dolphin might linger motionless near the surface.
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HIBERNATION HOAX While bears are known to snooze the winter away, they’re not true hibernators. Black bears, grizzly bears and brown bears (seen relaxing at right) go into a deep sleep during winter known as torpor. Unlike true hibernators (such as ground squirrels), an animal in torpor can wake up quickly and easily. 
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SLEEP IS FOR THE BIRDS Some species of seabirds, like the albatross below, can sleep on the wing, which enables them to fly for weeks without touching land. Great frigatebirds can even exhibit bihemispheric sleep, in which both hemispheres of the brain are powered down at the same time, while their flying patterns remain uninterrupted. 
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SNOOZING SHARKS Certain species of sharks, such as great whites and whale sharks, can breathe only when they’re moving. This suggests that their swimming motion is controlled by their spinal cord alone, allowing their brains to sleep while the body is still propelled forward. 
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IS THIS CAT DREAMING? In 1959, French neuroscientist Michel Jouvet altered cat brains to disable the mechanism that inhibits physical movement during REM sleep. The sleeping cats lifted their heads as if they were watching objects that were unseen by the researchers. They also arched their backs and seemed to stalk prey and get into fights. Today, researchers point to this experiment, along with more recent studies on lab rats, as evidence that animals are able to dream during REM sleep. 
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A BUG’S LIFE Insects sleep, sometimes in ways that seem oddly familiar. When a honeybee is sleepy, its normally perky antennae drop down. When fruit flies don’t get enough sleep, their memories are adversely affected. Researchers have even shown that caffeine can impact a fruit fly’s sleep, just as it does a human’s. 
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HANGING AROUND Bats have claws attached to tendons that allow them to lock into place and hang upside down. In this way, bats can sleep without using their muscles, exerting very little energy. But why wouldn’t they just sleep on the ground? It is thought that bat wings are not strong enough to lift the animals off the ground at a moment’s notice. By sleeping from a perch, bats can use gravity to gain instant momentum for flight.


The Truth About Sleeping Pills

Not all sleep aids are the same. Here’s what science has to say about the effectiveness—and safety—of the many options out there 

BY MAIA SZALAVITZ
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EVERYONE SUFFERS THE OCCASIONAL sleepless night, but when a few restless evenings become weeks or months of insomnia, craving for sleep can become greater than for any food or drug—and the latter is what many of us turn to. A record number of Americans turn to sleeping pills at least once each month; 60 million prescriptions are written per year. But are these medications safe? How addictive are they? And which ones really work best and have the fewest side effects?

These questions have become all the more complicated by research suggesting that most of the currently approved drugs are linked to an increased risk for Alzheimer’s disease and dementia. On the other hand, so is sleep loss itself. Insomniacs face risk every way they turn, and the solutions are not straightforward—but there is hope.

Experts agree that natural sleep is the best sleep, but many think sleeping pills have a place for some people, for limited lengths of time. Even that measured position, however, has encouraged caution, considering the backlash that pain meds have experienced.

“There’s no doubt that healthy sleep of adequate duration that is appropriately timed to the light and dark cycle and occurs without the presence of sleep illness is crucial to human health,” says Nathaniel Watson, a professor of neurology at the University of Washington School of Medicine. Sleep affects every aspect of well-being. “Cardiovascular functioning, metabolic health, mental health,” he says. “We spend one third of our life doing it, so it’s obviously going to be important to every disease known to mankind.”

That’s why, when insomnia occurs, early diagnosis and treatment are critical, say experts. It may help prevent a short-term issue from becoming a chronic problem—and one that needs serious interventions in the form of pharmaceutical or over-the-counter drugs.

“The wrong approach is to automatically give medication and think you’ve accomplished something,” says Timothy Morgenthaler, a past president of the American Academy of Sleep Medicine and a professor of medicine at the Mayo Clinic. “It may be harmful. You need to take a good history and evaluate the patient to determine the cause,” he adds.

First, says Morgenthaler, conditions like depression and sleep apnea need to be ruled out. Both are common in the U.S., with depression affecting around 9% and sleep apnea affecting about 4% of the population. Sleeping pills alone can’t treat depression, although they may sometimes be prescribed for a short time in addition to other treatments. Other promising research shows that a kind of talk therapy—called cognitive behavioral therapy for insomnia (CBT-I)—can dramatically improve rates of full recovery from depression and sleeplessness. And because people with depression are at higher risk of addiction, experts caution it’s especially important to make sure the sleep issue is “primary insomnia” and not part of depression or another mental illness. Most mental illnesses, in fact, are accompanied by sleep disturbances, and research shows that some sleep issues can be eliminated with proper treatment of the underlying illness.

Sleep apnea, which is thought to be massively underdiagnosed, involves sleep interruption due to repeated brief cessations of breathing—and it can’t be treated with sleeping pills. The oxygen loss and sleep deprivation that come along with it increase risk for high blood pressure, heart disease, stroke and metabolic problems—and sleeping pills don’t address the respiratory difficulties that underlie it, so they can’t help.

But if primary insomnia is diagnosed, there are many different types of medication for it, including one that came onto the market recently. They have varied advantages—and disadvantages. Here’s what you need to know.

THE NEWCOMER: BELSOMRA

In 2014 the Food and Drug Administration approved a new drug called Belsomra (suvorexant), and it works in an entirely different way from previous medications. It was inspired by research on narcolepsy, a condition whose primary symptom is suddenly falling asleep at inappropriate times. People with narcolepsy have lost neurons containing a neurotransmitter called orexin, and this affects their ability to stay awake. This prompted scientists to wonder if blocking the action of this chemical at the right time might in fact help people sleep.

It does. “We’re hopeful that it’s going to really provide a new and, in many cases, more helpful alternative to what’s currently available,” said David Michelson, then vice president of neurosciences at the division of Merck that makes the drug.

While it is a controlled substance, Belsomra does not seem to directly affect reward pathways in the brain the way many sleep medications do, which could mean that it has less potential for misuse. “It helps you fall asleep and also keeps you asleep,” Michelson says, noting that studies of people who have taken it for up to a year do not show that they suffer withdrawal symptoms or worse insomnia than they had previously when they stop. The most common side effect is sleepiness the next day, which, as with all sleeping pills, can impair driving. 

“It’s an exciting development to have drugs with a novel mechanism of action,” says University of Washington sleep expert Watson.

But Michael Perlis, director of the behavioral sleep medicine program at the University of Pennsylvania’s Perelman School of Medicine, notes that with new drugs, many risks are unknown. “Large-scale, longitudinal comparative studies are needed to assess whether it has superior efficacy, durability and safety,” he says.

PROS It may work when other drugs have failed; seems to have less risk of misuse or dependence. 

CONS It’s still new, which means that long-term risks are unknown.

THE OLD STANDBYS: OVER-THE-COUNTER ANTIHISTAMINES

When people suffer insomnia, the first drugs they turn to aren’t always the best. Over-the-counter drugs like Unisom, Benadryl and Sominex contain antihistamine medicines like diphenhydramine or doxylamine succinate, which were approved by the FDA for treating sneezing and allergies—but not for inducing sleep. The drugs, do, however, make people sleepy. Since they were approved by the FDA at a time when the restrictions were different, there is little data on their long-term safety and efficacy, even though consumers typically assume they are safer than prescription drugs.

The long-term risks are “unknown,” says Perlis, adding that “nothing” is known about how effective they are. Moreover, these drugs fall into a class of medications known as anticholinergics, which are associated with confusion in the elderly and increased risk for dementia.

For many sleep drugs, neither long-term risks nor efficacy is well understood.

It’s unclear whether they actually cause or hasten dementia, however, or whether conditions that these medications are used to treat—such as insomnia and allergies—are themselves responsible for the elevated risk. But studies show that the more anticholinergics a person takes, the greater the odds of dementia.

“You can also get dizziness and urinary retention,” says Watson. “When a patient comes to me [who has been using them], I typically move to a more traditional sleeping pill.”

OTC antihistamines do have one clear advantage besides convenience, however: they are not linked with withdrawal symptoms upon cessation, and they don’t appear to cause addictive behavior. 

PROS They’re easy to get hold of.

CONS There’s not sufficient data on their long-term safety, and experts have noted correlations between their use and dementia.

THE “MOTHER’S LITTLE HELPERS”: BENZODIAZEPINES

Benzodiazepines are some of the most widely used prescription sleep aids, and they include drugs like Valium (diazepam), Xanax (alprazolam), Klonopin (clonazepam) and Ativan (lorazepam). Roughly 9% of Americans between the ages of 65 and 80 take a drug that contains benzodiazepine. But these drugs do have significant downsides, experts caution.

First, for about 1 in 3 people who take them daily for six months or more, benzodiazepines produce significant physical dependence. This includes unpleasant withdrawal symptoms like anxiety, sleeplessness, muscle spasms, irritability and hypersensitivity. 

In itself, physical dependence isn’t addiction: with physical dependence, people need a substance to function, but that is not necessarily a problem if it makes their lives better. With addiction, in contrast, people compulsively take drugs even when this makes life worse. Benzodiazepine addiction is less common than physical dependence, however, and mainly occurs in people who also misuse other types of drugs, including alcohol. Nonetheless, benzodiazepine withdrawal is notoriously difficult even without addiction. “I think people are wise to be concerned,” Morgenthaler says. 

Like anticholinergics, benzodiazepines have been linked to increased risk for dementia, but researchers are not convinced that the link is causal. Because both benzodiazepine use and the risk of dementia rise with age, Perlis says, the link could be simply a third variable that causes both dementia and need for sleep medication.

Other research shows that older people who take benzodiazepine are at an increased risk of falls and fractures, cognitive problems and getting into car accidents. 

“The studies that exist show stable effects for up to a year without dose escalation,” says Perlis, which suggests that their effectiveness doesn’t quickly fade out. Benzodiazepines are not recommended for long-term use for most people unless none of the alternatives work. 

PROS  They are effective.

CONS These drugs come with a high risk of physical dependence, falls and fractures and possible risk for dementia.

THE GO-TO: THE “Z” DRUGS

Another class of medications, known colloquially as the Z drugs, works on the same neurotransmitter in the brain that benzodiazepines affect, but in a slightly different way. These include Ambien (zolpidem), Lunesta (eszopiclone) and Sonata (zaleplon), and they are generally seen as safer than benzodiazepines, though in 2019, the FDA called for stronger warning labels.

“They have a lower side-effect profile and perhaps less chance for abuse,” says Watson. Some are approved for long-term use, and while “rebound insomnia” can occur when people quit, Morgenthaler says that they are easier to stop taking than the benzodiazepines.

The Z drugs have occasionally been linked with strange side effects, like driving or having sex while unconscious, but experts emphasize that this is rare. 

“The biggest concern with the Z drugs is that some patients have had sleepwalking, sleep talking and sleep driving,” says Morgenthaler. “When people first start taking them, we encourage them to be in a safe sleeping environment,” he says, in order to find out if this occurs and minimize any associated risks.

In 2012, a study published in the online edition of the British Medical Journal looked at the risks associated with zolpidem. After controlling for variables that could affect the data—age, gender, smoking, obesity, cancer history and so on—the researcher found that people taking the drug were more than three times as likely to have died during the study period compared with those who had not. That data does not prove causation, but it concerns some experts.

 PROS The Z drugs are effective and come with less dependence risk than benzodiazepines. 

CONS There is risk of side effects such as “blackout” behavior and rebound insomnia.

THE TIME SHIFTERS: MELATONIN

An additional option for sleep-deprived folks is the hormone melatonin, which can be taken in supplement form. There is also a drug called Rozerem (ramelteon), which targets melatonin receptors in the brain. Melatonin receptors help regulate the body clock that times sleep and wakefulness, and these drugs work to align your internal cycles with your sleep needs. They don’t knock you out the same way other sleep aids do.

Melatonin is often recommended for people with sleep loss associated with “out of sync” sleep like jet lag or shift work, though research does not actually support it as a jet-lag cure. Scientists have shown, however, that people who take melatonin and ramelteon fall asleep more quickly and stay asleep slightly longer than those who take a placebo pill. 

PROS Rozerem is the only sleeping pill that isn’t a controlled substance, and neither the drug nor the supplement appears to cause dependence.

CONS They don’t work for everyone and can lead to day-after drowsiness.

THE OFF-LABEL Rx: ANTIPSYCHOTICS AND TRAZODONE

Though they were not approved to help people sleep, two more drugs are sometimes used for insomnia: a first-generation antidepressant approved in 1981—Desyrel (trazodone)—that appears to cause sleepiness; and medications known as “atypical” antipsychotics like Seroquel (quetiapine). When they’re prescribed for sleep, they’re being used off-label, which is not uncommon, but means that they have not been FDA-approved as sleep aids.

From a scientific perspective, however, too little is known about the effectiveness of either as a sleep aid. In terms of risks, trazodone is linked with a rare but potentially harmful side effect in men: priapism, or an erection that lasts four or more hours and requires urgent medical attention. It can also cause drowsiness the next day, and like all antidepressants, trazodone can bring on a host of other side effects.

Atypical antipsychotics are also sometimes used off-label for sleep, though a study published in 2012 found “data were inconclusive for the use of these medications for insomnia.” The drugs have been shown to increase the risk for diabetes and cardiovascular disease. While they have little risk of addiction or dependence, the other side effects make them inappropriate as a first-line choice for insomnia, experts say. “They are going to have greater risk for substantial side effects,” says Watson. 

PROS  They have little or no addiction risk. 

CONS There is not much evidence for their efficacy and could come with serious side effects.

THE NO-DRUG APPROACH

Physicians agree that drugs shouldn’t be the first-line treatment for insomnia, and for people who don’t want to take—or want to stop taking—pharmaceutical drugs, there is a new science-supported strategy. A review of research suggests that CBT-I, the talk-therapy approach to insomnia treatment, is as effective as sleep aids and has the added benefit of being a treatment with results that last. “Medical and behavioral interventions have about the same potency during treatment,” says Perlis, one of the authors of the review. “The difference is, CBT-I effects are sustainable after treatment is discontinued.”

CBT-I has several components. The best known is sleep hygiene, which includes avoiding alcohol and late-day caffeine, reducing light exposure before bedtime (no phones or other screens) and having a regular bedtime.

People typically think of these measures—and often dismiss them as impractical or undesirable—when it comes to sleep therapy. But Perlis says they’re the least important. “It’s the weakest link,” he says, “By itself, sleep hygiene can be almost useless.”

A more crucial aspect of CBT-I is sleep restriction. This means that if you know that you can sleep for only six hours, go to bed six hours before you have to get up—no sooner, no later. It also means avoiding naps or other attempts to “catch up” on sleep. And lying around worrying about your insomnia is out too. “If you can’t sleep, don’t try,” Perlis says. Instead, people whose sleep woes are due to nighttime worrying are taught ways of handling it in the moment. 

Finally, there’s stimulus control. This means using your bed only for sleep and sex—and getting up as soon as you realize you can’t sleep. “You should never be in bed and awake,” Perlis says, even as he acknowledges that it is difficult to make yourself get up when you are warm and comfortable. “Get out of bed and be awake somewhere else,” he advises.

For those who seek it, CBT-I is quite effective. “In eight sessions 50% to 70% of people respond, and 30% remit,” Perlis says, meaning that most people get some relief and almost a third see their insomnia go away completely. Many insurers won’t pay for it, however, and qualified providers can be hard to find. “It makes me very sad,” he says. Online versions may help fill this gap; there’s even a free app available from the U.S. Department of Veterans Affairs called CBT-I Coach.

There is also research suggesting that mindfulness meditation and other relaxation techniques can improve the quality of sleep as well as ease insomnia. In a study published in the journal JAMA Internal Medicine, participants were randomly divided into two groups: half of the participants received mindfulness training, while the other half received only standard educational materials. The group that received mindfulness training saw the symptoms of their insomnia, depression and fatigue significantly improve compared with their counterparts.

Whether the best course for you is meditation, supplements or drugs, the most important thing is picking one that won’t keep you up at night—literally and metaphorically.
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ELUSIVE The search for a good night’s sleep is a struggle for many, but now there are more options—explore them carefully.
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A NEW DAY A kind of cognitive behavioral therapy called CBT-I is becoming the first line of defense against insomnia. Unlike many pills, it has no side effects and can be long-lasting.


How Low Can You Go?

Sleep is great, but it sure would be nice to get the benefits more efficiently

BY KATHRYN SATTERFIELD
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In our breakneck-paced world, most days can feel like The Great Race. We do our best to meet basic demands and avoid falling further behind on the rest. Yet at the same time we’re repeatedly told we must sleep soundly for seven to eight hours a night. It’s no wonder that when the going gets tough, the sleepy have a tough time getting going. “Twenty years ago you could barely get people to acknowledge or accept that sleep was an important part of their health or well-being,” says Chris Berka, a co-founder of Advanced Brain Monitoring (ABM), a neurodiagnostics device company. Still, knowing that we need more shut-eye and actually making time for it are two different things entirely. 

And why, really, shouldn’t we want to take shortcuts? Whether it’s a college student pulling an all-nighter, a sleep-deprived new mom, a truck driver trying to stay alert for the long haul or a club kid on the party circuit, people have their own good reasons to want to stay awake. Stimulants, which come in a variety of forms, have long provided a temporary solution. Coffee, soda and energy drinks, which have the virtue of being fairly innocuous, usually wear off within a matter of hours. Amphetamine-like stimulants, which block dopamine reuptake or stimulate dopamine release or both, can have less-acceptable side effects; nights of disrupted sleep at the very least and more-serious health implications, including addiction. 

In the early 2000s, eugeroics burst onto the sleepless scene. These drugs, marketed as Provigil and Nuvigil, seemed to promise the benefits of alertness and focus without making users feel wired or exposing them to the risk of addiction. But even as each new iteration of “wakefulness” medication tries to improve on the generation before, the risk of dependence and tolerance remains, as do the residual daytime side effects.

Still, no need to throw in the pillowcase just yet. “The good news is, it’s not necessarily the quantity of sleep,” says Berka. “It’s the quality of your sleep.” And when it comes to sleep, quality means deep sleep that comes quickly and without interruption. More good news, explains Berka, is that today “we know quite a bit more about how to help people get to sleep faster and stay asleep.” 

To that end, working with the Defense Advanced Research Projects Agency (DARPA)—the research arm of the U.S. military, because who needs to be alert more than soldiers in combat situations—ABM developed the Somneo sleep mask, which is designed to maximize shorter periods of sleep. Users program in the amount of time they have, and the mask employs a combination of methods—providing warmth around the eyes and screening out environmental noise and light, among other things—to induce sleep. “The goal is to get you into Stage 2 as quickly as possible, because that’s where you start to get your restorative sleep. And then you want to go quickly from Stage 2 into our deep sleep, delta sleep, which is so crucial for the brain,” Berka says. After the time allotted for sleep is up, the mask emits a blue light that gradually brightens; this suppresses the sleep hormone melatonin so the user awakens feeling refreshed, not groggy.

ABM also conducted a study with Marines at Camp Pendleton that looked at omega-3 fatty acids, such as those found in fish oils. The group that received omega-3 supplements performed better over 48 hours without sleep and saw gains in attention and learning. There’s absolutely no doubt, says Berka, that “omega-3 fatty acids supplements assist the brain and the body in mitigating the effect of sleep deprivation.”

The desire for more waking hours is hardly new, of course. Ben Franklin opined that “in the grave will be sleeping enough.” R. Buckminster Fuller, who was described by TIME magazine in 1943 as the “futurific inventor of the Dymaxion house, the Dymaxion car and the Dymaxion globe,” saw sleep as a waste. “Two hours of sleep a day,” said Fuller, “is plenty.” 

Which may not be so far from the truth—at least for a select few. Ying-Hui Fu, a professor of neurology at the University of California, San Francisco, first identified a genetic mutation responsible for an unusually abbreviated sleep schedule. She found that individuals with this “early-lark” behavior went to bed early and woke up in the wee hours feeling refreshed and alert despite getting a fraction of what’s considered a good night’s sleep. Since then, Fu has found hundreds of other families who exhibit this extreme early-lark behavior, as well as 50 families known as “natural short sleepers.”

Blame genetics, but very few of us can claim to be among the sleepless elite, able to function optimally after what amounts to a long nap. Yet, as scientists learn more about how and why we sleep, it’s hard not to fantasize about a future of boundless energy and incredible focus achieved through a shorter, more efficient night’s sleep. 

One possibility would be to enhance deep sleep non-pharmacologically, by stimulating the brain with electrical currents or magnetic fields. “There are a couple of new devices that attempt to induce delta sleep by either electrical or magnetic stimulation. The verdict’s still out, but it’s potentially very interesting,” says Berka.

Giulio Tononi, a professor of psychiatry at the University of Wisconsin-Madison and the director of the Wisconsin Institute for Sleep and Consciousness, has investigated the role of transcranial magnetic stimulation and acoustic stimulation in enhancing sleep slow waves in humans, which play an essential role in memory consolidation. Again, however, though the technique could potentially be effective, the methods are currently impractical, and their safety is uncertain, especially for long-term exposure.

At the end of the day, what does this mean for the future of sleep, be it natural or enhanced? Do we rest easy knowing that researchers will continue to learn more about the complex neurobiological mechanisms that regulate transitions between sleep and wakefulness? Dare we dream of waking up refreshed after a few hours, feeling alert and energized for a longer day? At the very least, these are questions worth sleeping on.
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ALERT AND READY Soldiers and police officers are among those who often need to get by on less-than-perfect sleep routines. Is it reasonable—or even possible—for science to attempt to achieve this goal? 


Goodnight Gadgets

We slumber in an age of smart beds, smart pillows and more. A boom in sleep-monitoring technology is the modern lullaby that promises to help us both track and improve our sleep 

BY JAMIE DUCHARME
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DESPITE THE FACT THAT WE SPEND roughly a third of our lives snoozing (or at least trying to), sleep is not well understood by scientists—to say nothing of the estimated 35% of Americans who don’t get enough of it, according to the Centers for Disease Control and Prevention.

Part of the problem is how difficult it is to study slumber. Experiments currently require individuals to come into a hospital or laboratory, cover themselves with an army of electrodes and allow a team of doctors to observe their attempts to drift off. “It’s kind of a nightmare,” says Emmanuel Mignot, the director of the Stanford Center for Sleep Sciences and Medicine. “They’re hooked up to all these things, and they can barely move.” This environment can make it challenging to capture data about normal sleep and is often prohibitively expensive to maintain for longer than a night or two—a necessity for researchers looking to understand trends over time.

“When you are a patient, when you have problems, the last thing you want to do is add to those problems by having to wear sensors or take measurements or write diaries about how you feel,” says Dina Katabi, a professor of electrical engineering and computer science at MIT. “If we can monitor health continuously but passively in a patient’s natural environment, that can help dramatically.”

Experts say artificial intelligence (AI) might help researchers do just that. “It has the potential of changing sleep medicine entirely,” says Mignot. “Sleep is going through a revolution.”

AI has the potential to change sleep medicine entirely. What we are seeing today is a sleep revolution.

In 2017, Katabi and her team tested a way to monitor sleep information without any wires or electrodes. Instead of FDA-approved sleep staging devices, they used a device that emits radio frequency signals that bounce off the body. Because even tiny movements—think muscular twitches or blood pulsing, not rolling over or kicking a leg—alter the way these signals travel, the researchers developed an AI algorithm that would associate the data obtained from the radio waves with certain stages of sleep. In a trial monitoring 25 people, they found that the AI system could accurately guess an individual’s sleep stage about 80% of the time using only radio-signal data, providing valuable information about their overall rest quality and problems that they might be experiencing. The device is currently available for research purposes, but it is not sold commercially.

Katabi allows that some accuracy is lost without direct brain-activity monitoring but says the system offers huge advantages over traditional sleep studies, given how accessible and noninvasive it is—perks that could allow researchers to collect a higher volume of sleep data without inconveniencing patients.

Once collected, however, this data still needs to be analyzed and interpreted. Here, too, AI could make an impact. Right now, sleep researchers manually pore over pages of sensor-generated data related to brain activity, eye movements, breathing patterns, leg kicks and more and use it to make assessments about sleep quality and possible problems, such as sleep apnea and narcolepsy. But in a 2018 paper published in Nature Communications, Stanford’s Mignot and his colleagues showed that an AI system could use this data to detect sleep issues better than a human technician. 

First, they asked six technicians to examine and score a single set of sleep data, looking for abnormalities that could suggest narcolepsy. The researchers then averaged those scores to get a consensus value. Next, the researchers trained an AI system by showing it 3,000 sleep readings so it could begin to associate certain conditions with specific data trends. Then they had the system score the same sleep data as the technicians. It got closer to the group’s consensus value than any single human did, suggesting that it was more accurate than the average technician.

“You are doing better than the standard of care, and it’s cheaper and it’s faster and it’s more reproducible,” Mignot says. While the innovation has not yet been approved for clinical use, Mignot says the science is sound.

But even as scientists like Mignot and Katabi are carefully studying AI and verifying their results with rigorous tests, consumer-facing companies are already jumping into bed with the technology.

The sleep-tech company Bryte has introduced a smart mattress that learns from data measured by internal sensors as well as from feedback provided by the user until it can improve sleep by adjusting its temperature, support and surrounding light in real-time. Mattress company Eight Sleep also syncs its smart mattresses with an AI-powered sleep-coach app that delivers sleep insights and recommendations based on the person’s sleep history; the bed can be hooked up to other smart-home features, such as lights and thermostats, to adjust environmental conditions automatically. 

Competitor Sleep Number is probably the most heavily marketed of all the smart-mattress companies, having gone well beyond its initial firmness-number technology, which allowed people to adjust the firmness on either side of a bed with the touch of a remote. Its mattresses can now track heart rate, respiration and movement. At a 2019 health conference in San Diego, CEO Shelly Ibach told attendees that the company collects more than 8 billion biometric data points every night, gathered each second and sent via an app through the internet to the company’s servers. “This gives us the intelligence to be able to continue to feed our algorithms,” according to Ibach. Analyzing all that personal data not only helps Sleep Number inform current owners of the beds about their sleep habits, but also aids the company’s efforts to design better models for the future. 

Outside the mattress realm, the Apple Watch automatically tracks sleep quality if users wear it to bed and uses the information it gathers to make personalized recommendations for better rest. And apps like Sonic Sleep (which uses a phone’s microphone to assess background noise and then employs an AI-powered algorithm to pick out the right audio to mask it) and Sleep.ai (which detects snoring and teeth grinding by analyzing sound samples) have also gotten in on the AI sleep space.

Perhaps unsurprisingly for any parents who have ever wondered why their baby won’t sleep soundly through the night, both researchers and brands are also interested in bringing AI’s power to the crib. Apps including Nod and Huckleberry ask parents to log detailed information about their kids’ sleep, and over time the apps use AI to tailor recommendations on how to improve it, like adjusting bedtimes or feeding schedules. And Nanit’s motion-sensing infant Swaddle, which uses a baby monitor equipped with an HD camera to automatically track a child’s sleep, provides parents with AI-powered tips on how to improve it. “Feel more confident when leaving your baby in the crib each night,” goes the company’s marketing pitch, “so you can get some sleep yourself.” The AI for Good Foundation has launched a research program aimed at gathering large amounts of sleep data from parents and their children, which will then be analyzed by AI algorithms to provide deeper insights into the connections between good sleep and good health.

Right now, products and projects like these are primarily aimed at accomplishing a straightforward, if elusive, goal: helping people get better sleep. But both Mignot and Katabi say the relationship between AI and sleep goes far deeper than simple shut-eye. 

“Sleep is very important,” Katabi says, “but sleep is not just sleep.” Precursors and symptoms of a range of chronic conditions manifest while we’re sleeping. Individuals with depression, for example, often also suffer from insomnia. And many people with Parkinson’s disease develop REM sleep behavior disorder—meaning they physically act out their dreams—decades before the emergence of telltale symptoms like tremors. Having access to a tool that could quickly and accurately pick up on these sleep disturbances could help treatment options.

For too many individuals, troubled sleep not only means another day in which they are tired and struggle to be at their best at home or at work. For them, sleeplessness is an early warning system with high stakes.

HIGH-TECH WAKE-UP

Somehow the phrase “alarm clocks” doesn’t quite capture the choices consumers have these days. There are devices, such as Philips’s Somneo, that can simulate a natural sunrise every morning—along with soothing audio that gently rises in volume. There are alarm devices that assess bedroom conditions and gather sleep data. There are also alarms, such as the Smartshaker 2, that attempt to rouse you with vibrations, with settings that range from normal to strong, or even earthquake mode. If all else fails, there is an alarm clock so ridiculously loud it’s called the Sonic Bomb.
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DISTRACTION BLOCKERS

From street traffic to snoring partners, the acoustic environment you sleep in can be a formidable hurdle to overcome. And while earplugs and white-noise machines help many, the audio experts at Bose have developed a higher-end solution: Sleepbuds, a pair of earbuds designed specifically to promote sleep. They are small and light, with soft silicone tips. Users can choose from a menu of 10 soothing sounds, such as ocean waves, warm static or rustling leaves. Another option is the range of sophisticated headbands that can shut out noise while tracking your sleep patterns. 
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BETTER LIGHT

The reason many of us don’t sleep well is because our circadian rhythms—that is, when our bodies think it’s time to sleep and to wake—don’t align with our schedules. They can also be thrown out of whack by late-night illumination in the form of artificial light. One remedy is to use full-spectrum LED “smart bulbs,” made by manufacturers including Soraa, which mimic natural sunlight and prime you for sleep by filtering out the blue-tinted light that throws off your body clock. A bulb offered by Hammacher Schlemmer uses technology originally developed in collaboration with NASA. 
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WHEN HEAD HITS PILLOW

Everyone has his or her favorite pillow; some people even travel with the one they swear by. The Zeeq feels like a normal memory-foam pillow, but it is also loaded with sensors, vibrating panels and tiny speakers. When you snore, it gently buzzes to nudge you into a new position. Come morning, it wakes you to music only you can hear. An accompanying app can spit out a rundown of your night’s activities: how much sleep you got, how much (and how loudly) you snored and more. Another pillow model, the Smart Nora, activates a small pump under your pillow and adjusts it accordingly when you snore. 
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Fitbit’s Big Dream: Putting You to Sleep

Self-trackers have moved into the bedroom, with new tools to monitor and (we hope) improve our nightlife

BY LISA EADICICCO
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Since Fitbit was launched in 2007, its bread and butter has been to focus on making it easier to set personal fitness goals and discover new workouts. In recent years, however, Fitbit has also been aiming to improve the way it measures sleep. As the company’s website states, “Fitbit automatically tracks your sleep. The rest is up to you.”

The company’s Inspire HR wristband, an updated version of its slim fitness wearable that’s been refreshed with a heart-rate monitor and longer battery life, is one of the company’s devices to get sleep-tracking features. Called Sleep Stages, the upgrade will allow Fitbit wearers to learn more about both the quantity and quality of their sleep. This goes beyond what Fitbit’s sleep trackers initially monitored, which included metrics such as the number of times wearers woke up throughout the night, the amount of time they spent awake and the times when they fell asleep and woke up.

Sleep Stages now enables users to distinguish and track each stage of sleep experienced throughout the night and its duration. That includes light and deep sleep and REM sleep, as well as short episodes of wakefulness, which are a normal part of wakefulness and occur 10 to 30 times a night. 

Fitbit also provides users with more feedback about how their sleep habits impact their overall health, as well as tips for getting a more restful slumber. For example, Fitbit can tell a user that she gets 20 more minutes of restful sleep on nights following a workout compared with a day spent idle. Fitbit’s Sleep Schedule tool is designed to help individuals work toward a consistent routine, complete with reminders and tips on how to stay on track. 

Need more motivation? With one of the world’s largest sleep databases, Fitbit’s Sleep Insights promises customers that it will help them “shed more light on their night.” The Insights feature can also enable you to see “how your sleep trends compare to those of the same age and gender.” Both the Sleep Insights and Sleep Stages tools are or will soon be available to all Fitbit devices with sleep-tracking features. 

Fitbit’s sleep-tracking features were designed to help the company catch up to some of its rivals. And of course there is no shortage of competition. Sleep trackers made by Garmin and Withings can similarly differentiate between various sleep stages. And for the measured-self consumer who wants the latest, there is the Oura ring sleep tracker that you wear on your finger. 

Expect sleep trackers to keep loading on the features. Asked what other types of metrics Fitbit devices might measure in the future, Shelten Yuen, Fitbit’s vice president of research, replied, “If you’ve thought about it, we’ve probably been working on it,” says Yuen, who adds, “we live and breathe trying to figure out what else we can measure.”

Fitbit’s credo, like those of its competitors and every sleep specialist in the country, is that sleep affects every part of life. “So if you’re ready to make the most of your day,” the company challenges its potential customers,” start by improving your night.” 


Wake Up to Your Creativity

New research explains why your brain may be at its most inventive when you’re asleep

BY JEFFREY KLUGER
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SLEEP IS, AS ANCIENT MAPS ONCE labeled uncharted territories, where the dragons be. To go to sleep is to enter a world entirely like our own and entirely unlike it too. You can board a plane that’s really a car that flies to Russia, except it’s the moon and your mom is there—until she’s your dad. Dreams can be prosaic or repetitive (exactly how many times can you show up at the same party in your underwear before you remember to put something on?), but whatever they are, they remain mysterious. The sleeping brain runs its absurdist-movie loop all night long, always taking care to conceal what’s behind it. Right? 

No longer. Neuroscientists have a growing arsenal of tools—fMRIs, PET scans, high-density EEGs—to watch the nocturnal brain at work and see how it ticks throughout the sleep cycle. To the surprise and delight of researchers, that’s finally helping explain one of the mind’s most ineffable qualities: creativity. 

We’ve all slept on a problem and had it sort itself out by morning. But that’s only a small part of what the brain on nighttime autopilot can do. Paul McCartney famously said that he came up with the melody for “Yesterday” in a dream; Elias Howe, the inventor of the sewing machine, is said to have solved the problem of the machine’s needle when he dreamed of an attack by warriors carrying spears with holes in the tips. “Dreams are just thinking in a different biochemical state,” says Harvard University psychologist Deirdre Barrett, author of The Committee of Sleep. “In the sleep state, the brain thinks much more visually and intuitively.”

The hunt for the source of human creativity has been going on for as long as people have been creating. It drives all of us to wonder how celebrated inventors came up with ideas that became the next big thing. And it drives us to wonder how we’ll find our own next brainstorm when we need it. It’s no secret that sleep can be a well of good ideas—what we’re learning now is how to dip into it. 

YOU, UNCENSORED

The act of sleeping, as researchers have long known, is a lot more complicated than just conking out for the night. There are two principal cycles of sleep: rapid eye movement (REM) and non–rapid eye movement (NREM), and they alternate. NREM sleep starts as a light doze—sleep at no greater than snorkeling depth—and steadily progresses to deeper levels at which muscles relax, heart rate and respiration slow, and body temperature drops.

REM sleep usually begins about 90 minutes after the start of the first NREM cycle and is the true blue ocean of sleep. Heart rate and respiration accelerate, and brain activity, as measured by electroencephalograms (EEGs), increases too—a function of dreaming. For this reason, muscles become paralyzed, lest you act out the scenes unspooling in your head. Know those dreams in which you’re trying to run away from something but can’t seem to move your legs? That’s not your imagination.

Most REM sleep comes in the last four hours of sleep, says associate psychology professor Jessica Payne of the University of Notre Dame. “Dreams in the early, NREM phase can be kind of literal. It’s in the REM phase that you get all these crazy binding errors.”

“Binding errors” is one of those lovely scientific terms that mean pretty much what they sound like. Your waking brain is orderly, your sleeping brain is fragmented, and as with all broken things, the bits can get reassembled the wrong way. But “the wrong way” suggests that there’s just one way, and the genius of sleep is that it allows you to explore other, untried avenues.

In a frequently cited 2009 study, investigators at UCLA and the University of California, San Diego, recruited a group of volunteers and had them solve a type of word puzzle known as the remote-association test (RAT). In a typical RAT question, subjects are given three words and asked to determine a fourth word that links them all. The answer for the words “broken,” “clear” and “eye,” for example, would be “glass.” The volunteers had to take the test twice; between the two sessions, they were told to take a 40-minute nap. Some just rested in that interval, others dozed, and some tumbled into the depths of REM sleep. In round two of the tests, participants who got a slug of REM improved 40%, while the other volunteers saw their scores go down. Sleep, it appeared, sharpened their brains’ ability to find links among words.

A 2004 study from the University of Lübeck in Germany approached the same idea in a more revealing way. Subjects were required to complete math problems that relied on algorithms, but hidden deep within the formulas was an elegant arithmetical shortcut. About 25% of the subjects discovered it on their own. But that figure jumped to 59% when volunteers were given a chance to get eight hours of sleep and then come back for more. 

“If you have an idea about a simpler solution and it’s been working itself out in your head, you still tend to use the familiar one,” says cognitive neuroscientist Howard Nusbaum of the University of Chicago. When you sleep, the better answer has a chance to emerge.

THE HARD DRIVE IN YOUR HEAD

The key to the brain’s ability to make such good use of downtime is something it shares with your computer: the capacity to run multiple programs at once. The aha moment you experience when you’ve been trying to remember the name of a song and three hours later it hits you is no accident. “Conscious awareness is able to focus on only one thing at a time,” says Barrett, “but problems go on getting processed under the radar.”

Sleeping doubles down on this. The prefrontal cortex performs a traffic-cop role, doing more than just keeping the brain focused on a conscious task. It also screens out thoughts that it decides you oughtn’t think of at all. The forbidden concepts aren’t just things that are socially inappropriate—though those are on the list—but also those deemed rationally inappropriate. In sleep, that brake on your imagination comes off, which explains the German math study.

At the same time the prefrontal censor is dialing itself down, the brain’s visual centers, in the occipital lobe at the back of the head, are dialing up. The hallucinogenic quality of dreams is a result of the visual centers’ mixing images at will. That’s usually just chaff, but not always. One night in 1816, Mary Shelley dreamed of a man assembled from bits beyond the grave—and went on to write Frankenstein.

Just as important as which regions of the brain are working is how they communicate. We think of the left hemisphere as the rational, mathematical region and the right as the creative, more bohemian one, and that’s a fair division. But a study conducted by neuroscientist Lisa Aziz-Zadeh of the University of Southern California found that the brain is not quite so bifurcated.

When architecture students undergoing functional magnetic resonance imaging (fMRI) brain scans were asked to perform a visual-spatial task—arranging geometric shapes in their heads to see if they could be assembled into a square or a triangle—the right, artistic hemisphere carried the load. When they were given a slightly more creative task—arranging a circle, a C and an 8 in various ways to form a face—the right hemisphere called on the assistance of the left. “The specific regions that are active during the creative process largely depend on the kind of task the person is engaged in,” says Aziz-Zadeh.

A 2008 study at the University of Rome found something similar. With the help of EEGs, investigators tracked communication between hemispheres when subjects were awake, in NREM sleep and in REM. In the waking and NREM states, information traveled mainly from left to right, consistent with the idea that the left brain controls the right. During REM sleep, however, there was no preferred direction. The right can thus come out of the shadows.

Synapses—the cell-to-cell links that serve as the bits of the brain’s operating system—play an important role too. Each brain cell can link to more than just one other, and it would seem that the more connections there are, the better, since that makes for a richer system. That’s indeed true, but only up to a point. Too many connections can lead to chaotic free association rather than organized thought. So the brain must periodically clear out the synaptic underbrush—analogous to “running a repair-and-cleaning program on your computer to defrag the hard drive,” says psychologist William D.S. Killgore of Harvard Medical School.

The hormone cortisol rises during REM, then helps form new and imaginative ideas from the data that survives the defrag. Cortisol is a stress hormone and tends to fracture memory. It has the same effect when we’re asleep, and Payne believes this encourages the unbinding and rebinding of images that can define dreams. “The brain dislikes fragmentation, so it weaves narratives,” she says. “And that, in turn, gives rise to novel thinking.”

Dopamine is another ingredient in the brain’s secret creative sauce. Harvard psychologist Shelley Carson points out that dopamine levels rise in pleasure centers of the brain both when we’re dreaming and when we’re being creative. This serves as a reward and reinforcement that keeps the dreams—and ideas—flowing.

CONTROLLING THE PROCESS

As with all other matters scientific, the question of causation comes up. Are we all equally imaginative in our sleep, or do people who are already creative in their waking hours retain that edge at night? Much as it would be nice to think that sleep is a great democratizer, the fact is, creative types may indeed have an advantage around the clock. Psychologist David Watson of the University of Notre Dame tracked 200 subjects over three months and found that those who scored high on creativity scales when they were awake tended to remember their dreams more.

“One reason is that they simply have more vivid and interesting dreams,” he says. “That’s linked to having an active fantasy life; the daytime behavior shades over into the night. This is a case of the rich getting richer.”

That’s not to say the creative middle class can’t aspire to join that metaphorical 1%. The best strategy for remembering dreams is keeping a journal next to your bed, says Watson. Avoiding alcohol and caffeine is also wise, since they scramble the NREM and REM cycles. Barrett’s studies suggest that engaging in some type of pre-bedtime priming—contemplating a problem you’d like to solve—increases the likelihood that sleep will bring some answers. Up to a third of the subjects in one of her sample groups reported that priming had helped them find a solution that had eluded them during the day.

None of this guarantees that a good night’s sleep is all you need to fuel creativity. But that is no reason to not let better sleep tip the odds in your favor. You have problems every day, and you go to bed every night. And even if you don’t think of yourself as creative, your sleeping brain will sometimes prove otherwise.
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SLEEPING BEAUTY Actress Tilda Swinton slept in a glass box for an art project at New York’s Museum of Modern Art in 2013. 

RODENT REHEARSAL

Brain probes show that rats that run mazes during the day practice them mentally when they’re asleep
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SLEEP SPIN-OFF

One study found that 8% of all dreams play a significant role in waking-life creativity
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DNA DREAMS

Genetics determines how much sleep you need, but people who require fewer hours don’t get less of a creative boost from it
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PRIORITIZING

The harder the task, the more sleep tends to help, since the brain focuses first on the problems that proved the most challenging in waking hours
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It’s Called the Graveyard Shift for Good Reason

Studies show that work schedules that disrupt the sleep-wake cycle can be deadly 

BY ALICE PARK
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Sleep isn’t just a time to rest and give your body and brain a break. It’s a critical biological function that restores and replenishes important body systems. While researchers don’t yet know all the details of how this is accomplished, they are coming to understand some of the factors that can disrupt the process.

Women who work the night shift, for example, have a 19% increased risk of developing cancer compared with women who do not work at night, according to a team of scientists from China. The research, published in Cancer Epidemiology, Biomarkers & Prevention, was an analysis of 61 studies that included nearly 4 million people from North America, Asia and Australia.

When the researchers looked more closely at the types of cancer the women were getting, they found that women who worked night shifts had a 41% higher risk of skin cancer, 32% higher risk of breast cancer and an 18% greater risk of digestive system cancers. The risk was highest among night-shift nurses; their risk of developing breast cancer if they worked night shifts long term was 58% higher than nurses who didn’t work nights.

Xuelei Ma, the senior author of the paper and an assistant professor at Sichuan University, says that the longer women worked night shifts, the higher their risk. For every five years of night shift work, the risk of breast cancer, for example, went up by 3.3%.

The increased risk, particularly among female nurses, may not be explainable in simple cause-and-effect terms, however, notes Ma. In the case of nurses, for example, their higher rates may reflect the fact that nurses are more likely to get screened and therefore receive a cancer diagnosis than the average woman. It is also possible that some studies included in the analysis may not have adequately accounted for other risk factors. But given the large number of people involved, the trends are worth studying further, Ma says. 

There are likely several factors that put night-shift workers at higher risk for certain cancers, but mounting evidence suggests that disruptions to hormone levels might be one culprit. Levels of melatonin, for example, which generally rise at night in response to darkness, are suppressed when people remain awake under artificial light. That may contribute to tumor growth, since melatonin is an antioxidant that inhibits cancer cells and also suppresses new blood-vessel growth associated with tumors. Disrupting the normal sleep-wake cycle can also affect genes responsible for repairing DNA, which could lead to more abnormally growing cells that become cancerous.

Workers on Rotating Shifts Die Sooner

Being stuck on permanent graveyard duty may sound like the worst possible schedule, but working rotating shifts may pose a more serious risk to your health. In a study published in the American Journal of Preventive Medicine, scientists led by Eva Schernhammer, an epidemiologist at Brigham and Women’s Hospital, looked at data on 74,862 nurses enrolled in the Nurses’ Health Study, which was launched in 1976. The nurses were an ideal group for studying the effects of rotating night shifts on the body, since RNs tend to have changing night-shift obligations over an average month rather than set schedules.

After 22 years, researchers found that the women who worked on rotating night shifts for more than five years were up to 11% more likely to have died early compared with those who never worked these shifts. In fact, those working for more than 15 years on rotating night shifts had a 38% higher risk of dying from heart disease than nurses who worked only during the day. Rotating night shifts were also linked to a 25% higher risk of dying from lung cancer and a 33% greater risk of colon-cancer death. 

The population of nurses with the longest rotating night shifts tended to have other risk factors: they were heavier than their day-working counterparts, more likely to smoke and have high blood pressure, and more likely to have diabetes and elevated cholesterol. But the connection between more rotating night-shift hours and higher death rates remained strong even after the scientists adjusted for these additional factors.

The data support the idea that changing the body’s natural circadian rhythms by being active at night and asleep during the day may have harmful consequences, especially if you change shifts often. “It’s sort of like flying between London and New York every three days—constant jet lag,” says Schernhammer. “However, if you fly from London to New York and stay in New York, then jet lag would subside after a few days, and that’s what we assume happens in permanent night workers.”

Why does the body react when sleep cycles change? Previous studies showed that too little sleep or disrupted sleep can alter melatonin levels so that the body never enters restorative mode, a time when much-needed repairs are made to cells and tissues and supplies of nutrients are replenished to the body. Without this period of rest, important processes such as inflammation, fat and sugar metabolism and immune functions get out of balance, creating fertile ground for heart disease or cancer. The growing number of studies connecting shift work with unhealthy outcomes led the World Health Organization to classify shift work as a probable carcinogen in 2007.

Not everyone can avoid night-shift work, however. Researchers are studying how these people might counteract some of the effects of their work schedule, but none of these strategies has so far been proved to help. In the meantime, she says that concerned shift workers should do everything they can to lower their risk of heart and cancer risk in other ways—by quitting smoking, getting enough exercise, eating a healthy diet and getting regular cancer screenings.
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BURNING THE MIDNIGHT OIL may seem like an onerous necessity at times. But for those who regularly work the night shift—or worse, work rotating shifts—the toll it can take on your health is deadly serious. 


Sleep Studies

Researchers are looking into the mysteries of what is required for a good night’s sleep. They are also trying to understand what might interfere with our slumber and why that matters

NAPS ARE NICE—AND GOOD FOR YOU TOO
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Fans of naps are feeling the love, or at least the support of the medical community. Research published in the journal Heart found that Swiss adults who took one or two daytime naps per week had a lower risk of heart problems, including heart disease and strokes, than non-nappers. Since inadequate sleep is a known risk factor for a host of health problems, including cardiovascular issues, naps’ ability to replace lost nighttime sleep could make them a healthy habit.

Almost 3,500 Swiss adults ages 35 to 75 took part in the study. They provided information about their napping habits, nighttime sleep, demographics and lifestyle information and underwent a range of medical tests meant to assess their overall health. More than half of the participants said they hadn’t napped during the week before the study began. Of the nappers, 667 said they had taken one or two, 411 said they had taken three to five, and 370 said they had taken six to seven naps.

During up to eight years of follow-up, 155 people experienced heart problems. The researchers found that people who took one or two daytime naps per week had a lower risk of cardiovascular issues than non-nappers, even after adjusting for excessive daytime sleepiness (which can be a symptom of underlying health issues), nighttime sleep duration and demographic and lifestyle factors. The connection between more frequent naps and heart health was not as strong.

These short snoozes could be a valuable way to relieve stress and compensate for inadequate sleep at night, thereby protecting heart health, the paper says. Sleep deprivation can increase the likelihood of conditions including obesity, diabetes, high blood pressure, stroke, heart disease and mental distress, according to the U.S. Centers for Disease Control and Prevention. So naps could help the roughly one third of Americans who don’t get the recommended minimum of seven hours of rest per night.

The study did find an exception for adults older than 65. They did not see heart-health benefits associated with occasional napping, perhaps because they tend to have more health problems and nap for longer amounts of time than younger adults, according to the study. (While the new study did not find a strong link between nap duration and heart health, previous studies have linked long naps to cardiovascular issues.)

The study was limited by its observational design—which allows researchers to find only patterns, not cause and effect—and by the fact that participants self-reported their nap habits, meaning their recollection could have been imperfect. The study sample also had a relatively low number of heart issues overall. Still, the research adds support to the notion that napping is a healthy habit.

So how long is the ideal nap? While the study didn’t answer that question, most experts say a 20-minute snooze is enough to reap benefits, including better alertness, performance and mood. —JAMIE DUCHARME

Rx: SLEEP FOR COLDS
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IF YOU WANT TO STAY HEALTHY, SKIP SLEEP AT YOUR peril. According to a 2015 study of 164 healthy adults who volunteered to catch a cold for science, people who clocked only six hours or less of shut-eye a night were four times as likely to get sick after being exposed to the cold virus as folks who slept seven hours or longer. 

In the study, published in the journal Sleep, researchers first equipped the volunteers with a wrist gadget to monitor how much they slept each night. A couple of weeks later, they brought them into the lab and injected live rhinovirus into their noses. The researchers then quarantined the subjects in a hotel for five days and took a virus culture from their noses each day to see who got sick. The number of hours a person slept, it turned out, was one of the strongest predictors of whether someone got sick—even more so than factors like a person’s age, body mass, stress levels and emotional state. 

The study wasn’t designed to figure out the link between sleep and sickness, but Aric Prather, the lead author of the study and an assistant professor of psychiatry at the University of California, San Francisco, had some theories. “We know that sleep plays an important role in regulating the immune system,” he says. When we don’t sleep enough, our internal environment shifts to make us less effective at fighting off a virus, he explains; studies have shown that important immune cells are increased in the blood, meaning they’re not where we really need them to be—in the immune organs like the lymph nodes—to effectively fight off viruses.

Shortened sleep also seems to alter the inflammatory response, which helps our bodies clear out viruses when it’s functioning properly. “This is really the first convincing evidence that objectively verified sleep is associated with susceptibility to the common cold, which is a huge deal for the sleep-research community,” Prather says.

Sleeping more isn’t quite a cure for the common cold, but it could go a long way in protecting you from getting sick in the first place. —MANDY OAKLANDER

HOW YOU SLEEP DEPENDS ON WHERE YOU LIVE
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If you’re an American and you want to feel old, try going out to dinner in the south of Spain during the summer. Show up at 8:30 p.m., and you’ll be the only person in the restaurant. Come back at 9:30, and there will be a few other folks—all Americans, all retirees, all taking advantage of the Spanish equivalent of the early-bird special. It’s only at 10:30 that the Spaniards themselves start to arrive—with bedtime following many hours later.

The world is home to 195 different countries—and that means 195 different sleep schedules. University of Michigan researchers tried to map those differences by compiling data from 10,000 volunteers. Some truths were consistent across cultures. Gender was a key factor, with women and girls logging a bit more sleep than men and boys (though women also tended to go to bed later). Bedtime and wake time were principally determined by age.

Beyond those broad averages, however, nationality seemed to drive the results true to cultural form. The Japanese got up early and went to bed late—consistent with their reputation for early-rising industriousness and long evenings spent socializing with co-workers. Germany maintained sensible hours in the middle of both charts. The French rival the Spanish for late-night café life, but it’s Spain and Singapore that are the last in the world—or at least the last in the sample group—to hit the lights and call it a day. —JEFFREY KLUGER

IS MELATONIN SAFE TO TAKE EVERY NIGHT?
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AMERICANS AREN’T SLEEPING WELL. AND WHILE the causes of America’s sleep woes are constantly debated in books, magazines and online forums, there’s little disagreement about America’s favorite sleep remedy: melatonin, by a wide margin. Melatonin is a hormone that humans produce naturally, though the melatonin sold in over-the-counter pills is synthetic. 

Research has shown that melatonin can help combat inflammation, promote weight loss and maybe even help children with neurodevelopmental disorders. That’s a lot to claim, though there are some studies to back up the various benefits. Research suggests that the underlying mechanism might be connected to the fact that melatonin seems to lower blood levels of inflammation and oxidative damage in people whose levels are high due to obesity or because they’re in the intensive-care unit, says Helen Burgess, a professor of psychiatry and a co-director of the Sleep and Circadian Research Laboratory at the University of Michigan. However, if a person is healthy, it’s not clear that high-dose melatonin has the same anti-inflammatory effect, Burgess adds.

Inflammation, like poor sleep, is implicated in the development or progression of an array of diseases, from heart disease and diabetes to depression and dementia. If melatonin could safely promote both better sleep and lower rates of inflammation, it could be a potent preventative for a lot of those ills. And melatonin appears to be safe—though there isn’t much research on the long-term effects of taking it in large doses.

Still, there are concerns. “Melatonin has an incredible safety record, no doubt about it,” says Mark Moyad of the University of Michigan. “But it’s a hormone, and you don’t want to mess around with hormones until you know what they’re doing.”

There are just enough contradictory findings to give some experts pause when it comes to issuing melatonin a full-throated endorsement. Moyad, for example, urges restraint with melatonin not because there’s evidence it’s dangerous, but because of the lack of evidence showing it’s safe in high doses over long periods. Especially for parents who are giving melatonin to healthy children, Moyad says caution is warranted. Melatonin appears to be safe, and it could provide a range of health benefits. But there are a lot of unknowns. —MARKHAM HEID

WHY A WHITE-NOISE MACHINE ISN’T FOR EVERYONE
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For those in search of safe, nondrug sleep aids, sound machines are a popular choice. A National Sleep Foundation poll found that 5% of Americans sleep with a “sound conditioner,” which is a catchall term for a fan, a phone app or another noise-producing device.

Michael Grandner, the director of the Sleep and Health Research Program at the University of Arizona, says the “blanket of sound” these create is a lifesaver if you live where loud nighttime noise is common. But even if your bedroom is pin-drop quiet, sound machines can be helpful if you’re the type of person unsettled by a total absence of noise or if you’re a light sleeper who wakes from even the softest sound.

Research also supports the idea. For a study published in the journal Sleep Medicine, researchers exposed sleepers to recorded hospital sounds either with or without a white-noise machine. Their analysis of the sleepers’ brain waves found that those who slept with the white-noise machine were hardly disturbed by the hospital sounds, while arousals were frequent among those who slept without white noise.

There are also “pink noise” and “brown noise,” which are similar to white noise but have different underlying acoustic properties. White noise is a mix of low-, medium- and high-frequency sounds, while pink and brown noise skew to the low end. Or, as Grandner describes the acoustic palette: pink noise is a hiss, brown noise is more of a shush, and white noise falls somewhere in between.

While companies that produce and market these different noise machines—including those based on sounds from nature—tout their own versions, experts are cautious. “I don’t think there’s enough evidence yet to say one type is better than another,” says Michelle Drerup, director of the Behavioral Sleep Medicine Program at the Cleveland Clinic. Arizona’s Grandner concurs: “A more definitive study would be quite expensive, and nobody has been willing to fund one.”

Meanwhile, personal preference and experience are likely a sleeper’s most reliable guide. —M.H.

THE SCIENCE BEHIND FEVER DREAMS
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WE HAVE ALL EXPERIENCED THE TELLTALE SIGNS OF fever—from fatigue and body aches to hot flashes and chills. Many of us have also noticed strange or unusually vivid dreams while trying to sleep through these symptoms. 

A study published in the International Journal of Dream Research documented the types of dreams people had during a fever and compared those with the dreams people had when well. “Fever dreams are more bizarre, more negatively toned [and] include less social interaction” than normal dreams, says Michael Schredl, one of the study’s authors and a professor of sleep research and psychiatry at Germany’s Central Institute of Mental Health. 

Roughly 94% of the people who had experienced fever dreams described them as negative, his study found. They rated these dreams as being much more “emotionally intense” than their regular dreams. Illness symptoms and related imagery were also much more likely to turn up in fever dreams.

Why would a fever cause odd and intense dreams? It might be, according to Schredl and colleagues, that elevated brain temperatures disrupt the brain’s normal cognitive processes, including REM sleep. It therefore makes sense that if a fever disrupts REM sleep, it could also change the nature of a person’s dreams.

Much about dreams, including their meaning and purpose, remains veiled in mystery. No surprise, then, that there are also more questions than answers when it comes to fever dreams. —M.H.

HOW SHOWERING AT NIGHT HELPS YOU SLEEP
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FOR MANY PEOPLE, IT’S HARD TO IMAGINE STARTING off the day without an invigorating wake-up shower. But if you are having trouble getting to sleep at night, you might consider flipping that routine around. 

Experts say there’s evidence that a night shower can help you drift off, if you time it just right.

The main trick is not to start too late. “You don’t want to heat yourself up right before bed,” says Dianne Augelli of the Center for Sleep Medicine at New York–Presbyterian/Weill Cornell Medical Center. That’s because body temperature plays an important part in regulating the circadian rhythm, which tells the body when to feel sleepy or alert. During the day, body temperature naturally rises until the late afternoon, when it reverses and begins to fall. “Cooling down is a signal that tells us we’re supposed to go to sleep,” she says, so interrupting this process can make it harder to fall asleep.

Showering earlier in the evening, however, gives your body a chance to cool off, says Shelby Harris, the director of behavioral sleep medicine at New York’s Montefiore Medical Center. Time your shower so you’re done about an hour and a half before you want to hit the sack, Harris recommends. That way, by the time you lie down in bed, your body will be cool and ready for sleep.

The same goes for evening baths, which have been shown to induce sleep, as well as to improve the quality of sleep, according to a Japanese study, particularly in the elderly. Japanese researchers also found that hot footbaths are effective, especially for the handicapped and others who are unable to enjoy regular baths easily and safely. 

And if a shower, bath or foot soak are not in the cards, at the very least, suggests the National Sleep Foundation, make time to wash your face before bed. It’s the routine that matters. —ABIGAIL ABRAMS

SLEEPING LIKE YOU’RE SNACKING
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While millions of Americans can’t get enough sleep, there are a passionate few who are trying very hard to spend less time in bed. Part productivity hack, part science experiment, polyphasic sleep (sleeping for multiple small periods over the course of 24 hours, rather than packing all of your sleep into one extended block at night) is a Big Thing, especially among start-up types eager to milk as many productive hours from the day as possible.

There are many different polyphasic sleep schedules, according to the Polyphasic Society, but one of the most popular involves a longer “core” sleep anywhere from 90 minutes to six hours, supplemented by 20-minute naps. The length of the core sleep and the number of naps vary, but people on this schedule spend a total of three to seven hours asleep. Another schedule consists only of 20-minute naps spaced throughout the day, totaling two to three hours of shut-eye per day.

Proponents say that spacing out slumber can maximize the amount of time you spend in REM and slow-wave sleep, since the body defaults to these stages when it’s tired. Dreaming, memory storage and mood regulation happen during REM sleep, while slow wave is the deepest, most restorative stage of sleep. Many polyphasic sleepers believe that the other phases of the sleep cycle are unnecessary and that by eliminating them, they can spend more productive hours awake.

Should we all try polyphasic sleep? In a word: “No,” says Alon Avidan, the director of UCLA’s Sleep Disorders Center. “There is very little data—none whatsoever in the medical literature—of carefully designed clinical studies demonstrating that polyphasic sleep has any advantage in human sleep medicine,” Avidan says. “If individuals who sleep in a fragmented fashion end up sleeping less overall, that has health consequences.”

Consider the prospects in financial terms. “Sleep is not like a bank account. You can’t sleep for one hour, then two hours, and combine it with another four hours and say it’s seven hours,” Avidan says. “With sleep debt, you’re borrowing sleep at a very high interest rate.” —J.D.

DO YOU REALLY NEED LESS SLEEP THE OLDER YOU GET?
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There’s no doubt that children’s sleep needs change as they get older. You wouldn’t expect a 17-year-old to need as much sleep as a 7-year-old, let alone a 7-month-old. But what about adults? It’s certainly common for people who are middle-aged or older to sleep less than they did in their 20s or 30s. And sure, seniors tend to wake up earlier as they age. But then they also tend to go to bed earlier. So what’s the bottom line? Does an adult’s sleep requirements actually diminish with advancing age? 

“No,” says Leila Kheirandish-Gozal, a sleep medicine specialist at the University of Missouri’s Women’s and Children’s Hospital. “The amount of sleep needed doesn’t change, but the perception of sleep changes.”

The human body is capable of adaptation, Kheirandish-Gozal explains. If you move to a colder climate, you’ll eventually get used to it. In the same way, a person’s body and brain can grow accustomed to operating without adequate sleep. This may not produce any noticeable issues in the short term. But over time, Kheirandish-Gozal says, insufficient sleep can mess with a person’s metabolism and heart function—therefore increasing the risk for many conditions linked to chronic poor sleep.

Another factor to consider: when it comes to sleep, need and ability are two different things. “It’s pretty clear that sleep ability decreases with age,” says Michael Grandner, the director of the Sleep and Health Research Center at the University of Arizona College of Medicine. Many older adults assume that their inability to sleep soundly or for extended periods is a sign that they don’t need as much rest. But that’s probably not true, Grandner says. 

So how much sleep do middle-aged and older adults really need for optimal health? That’s tricky. “We say, on average, try to get seven or eight [hours], but inevitably you’ll have people who need more or less than that,” Grandner says.

The bigger question is how much sleep adults need in order to avoid the long-term health risks. “When people ask me how much sleep they need, I ask them, ‘Need for what?’ ” says Max Hirshkowitz, a professor emeritus at Baylor College of Medicine and a former chairman of the National Sleep Foundation. “Do you need sleep to do complex math or drive a truck for 14 hours, or do you need it to watch TV?” There’s evidence that getting eight or nine hours may help people’s brains and bodies perform their best, he says. But when it comes to health, most adults need seven hours, plus or minus an hour depending on the individual. If you’re getting six or less, that’s probably not enough, he says.

How can you tell if you need more? Emotional instability—being moody or feeling anxious all the time—is one indicator of inadequate sleep. “There’s a particular stage of sleep that helps with emotional stability, and that happens mostly in the second half of the night,” Hirshkowitz says. If you’re sleeping too little, that’s the part of sleep you’ll miss out on.

“Another one is if you fall asleep as soon as your head hits pillow, like within one or two minutes,” he says. He compares conking out like this to a starving person wolfing down a plate of food; both are signs your body isn’t getting enough of what it needs. Tossing and turning for 30 minutes or longer is bad. But a normal, well-rested person needs five or 10 minutes to ease into sleep at night.

If you’re suffering from insomnia or feel terrible all the time due to lack of sleep, see a doctor, says Grandner. “But it’s not going to kill you if you don’t get perfect sleep every night,” he adds. “If some nights you get seven or eight hours and others you get six, that’s OK.”

Even when it comes to the harms associated with too little sleep—a heightened risk for obesity and cardiovascular disease—there is considerable person-to-person variation. The conclusions of this study, like those of most sleep studies, are only generalizations. Research shows that exercise is good for the brain, for example, but that doesn’t mean that all elite athletes are geniuses. 

Getting adequate sleep is important, even as you age. But don’t lose sleep over it. —M.H.

MEMORY, STRESS AND SLEEPLESSNESS
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When we can’t sleep, we feel stress. And when we feel stress, we can’t sleep. Either way, it can be a double-whammy on your brain’s ability to hold on to new information. “There’s a lot of evidence to suggest chronic stress can lead to memory impairments,” says Jason Radley, an associate professor of psychological and brain sciences at the University of Iowa. High or prolonged spikes of the stress hormone cortisol appear to “prune” the synapses in your brain’s prefrontal cortex and hippocampus, which are essential for key brain functions, including memory.

We also know, says Radley, that stress levels naturally elevate through the process of aging. “And for those who suffer from chronic stress, it seems the cumulative exposure to cortisol over a person’s life span may produce a weathering of the brain and an erosion of cognitive functioning.”

All of which is enough to keep you up at night. Which only makes it worse. “Sleep loss can disrupt the process of memory consolidation,” or sorting and storage, says Christoph Nissen, a psychiatrist and sleep researcher at the University of Bern, in Switzerland. His research suggests that sleep provides your brain the opportunity to both replay and strengthen new memories while also discarding the frivolous stuff you don’t need to remember.

Need something else to worry about as you think about how you will need to juggle five different things tomorrow morning? Multitasking can also disrupt your brain’s ability to store new memories. —M.H.


A World of Slumber

Whether sleep happens in a hammock or tent, under the stars or in a bed, the need for it is universal
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SLEEPING ON THE JOB An onion vendor at a vegetable market in China’s Shanxi province made good use of his time while waiting for customers.
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PAUSES THAT REFRESH A local souvenir seller in Cappadocia, Turkey, located in the central Anatolian plateau, within a volcanic landscape sculpted by erosion.
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Sisters snuggled up in Miami.
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MISSING OUT A toddler slept as other family members watched live coverage of Pope Francis’s first visit to the Philippines, Asia’s largest Catholic nation, during his tour of the nation to see the destruction of Typhoon Haiyan in 2015. 
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CATCH AS CATCH CAN Tommy Caldwell, on the ropes, and Kevin Jorgeson spent 18 nights on the Dawn Wall of El Capitan in Yosemite National Park before completing their free climb.
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A vendor slept on rice sacks at his shop in Kawran Bazar in Dhaka, Bangladesh.

[image: ]

BREAK TIME Chinese paramilitary police slept on the ground following an 18-hour rescue operation in China’s Sichuan province after an earthquake struck on Aug. 9, 2017.
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MetroNaps pods, such as this one in Australia, are designed to help office folks catch 40 winks.


[image: ]

An 1878 painting by British artist Evelyn De Morgan shows Nyx, the Greek goddess of night, guiding her son Hypnos, god of sleep.
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ROYAL REST Princess Diana nodded off at an exhibition gala at the Victoria and Albert Museum in 1981.
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