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Important Information for the Reader

Your health and that of your loved ones is important. Treat this book as an educational tool that will enable you to better understand, assess, and choose the best course of treatment when a health problem arises. It will also help you understand how to prevent health problems such as sleep disorders from developing in the first place.

Remember that this book on sleep disorders is different. It is about alternative approaches to health—approaches generally not understood and, at this time, not endorsed by the medical establishment. We urge you to discuss the treatments described in this book with your doctors. If they are open-minded, you may actually educate them. We have been gratified to learn that many of our readers have found their physicians open to the ideas presented here.

Use this book wisely. As many of the treatments described in this book are, by definition, alternative, they have not been investigated, approved, or endorsed by any government or regulatory agency. National, state, and local laws may vary regarding the use and application of many of the treatments discussed. Accordingly, this book should not be substituted for the advice and care of a physician or other licensed health-care professional. Pregnant women, in particular, are urged to consult a physician before commencing any therapy. Ultimately, you must take responsibility for your health and how you use the information in this book.

InnoVision Health Media Inc. and the authors have no financial interest in any of the products or services discussed in this book, with two exceptions. Pure Energies is a company that sells EMF-protection devices, and Dr. Herb Ross is the CEO of Pure Energies. The book also makes references in the text to other InnoVision Health Media Inc. publications.

All of the factual information in this book has been drawn from the scientific literature. To protect privacy, all patient names have been changed. Branded products and services discussed in the book are evaluated solely on the independent and direct experience of the health-care practitioners quoted. Reference to them does not imply an endorsement nor a superiority over other branded products and services, which may provide similar or superior results.


introduction

Bringing Home the Goods

If you’ve picked up this book, chances are you have some sort of problem with your sleep. You’re certainly not alone in that. As you’ll learn in this book, most Americans don’t get enough sleep, and the number of hours we spend sleeping each night continues to decline.

If your sleep problem isn’t severe, you may view it as less important than other health issues. But, as we’ll explain, a sleep problem can be like the tip of an iceberg—it may indicate underlying imbalances or conditions, such as an overload of toxins, a desynchronized body clock, hormonal imbalance, or even a structural problem. All of these have the potential to create serious health problems, so your troubled sleep may be a wake-up call to address an underlying health issue. It’s also possible for disrupted sleep to cause serious health problems. Insufficient sleep has been implicated in everything from cardiovascular disease to obesity to impaired immune response. It can also create stress, disrupt relationships, and make a person more accident-prone.

Because this book is about alternative approaches to helping you sleep better, we won’t be discussing that last side effect of sleeplessness—being accident-prone—but suffice it to say, it can have a huge impact on health and well-being, both for you and for others that you put at risk by driving when drowsy. And while alternative medicine can be very effective for helping you sleep better, conventional medicine and intensive interventions may be necessary if you’re involved in a serious accident. We won’t harp on it, but we do want to be emphatic about it at least once: If you feel sleepy or drowsy, pull over and take a short nap.

We will give you some basic background science on sleep. Having an understanding of sleep cycles could actually be therapeutic. For example, the nightly sleep pattern naturally involves several periods of lighter sleep during the night, when you’re more easily awakened. Understanding this may help you feel less anxious if you awaken in the middle of the night, and if you don’t worry about it, you may just fall back to sleep more easily. We’ll also discuss the most common sleep disorders and their causes. If you have an actual sleep disorder, it’s probably a good idea to work with a medical professional to obtain a definitive diagnosis.

That background brings us to the heart of the book: seven key factors that may play a role in sleep problems, and how alternative medicine can help you address problems in each of these areas:


  1. Diet

  2. Toxicity

  3. A desynchronized body clock

  4. Stress and emotional issues

  5. Electromagnetic radiation

  6. Hormonal imbalance

  7. Exercise and structural imbalance



A key tenet of alternative medicine is using an individualized approach and recognizing that each person’s symptoms and health problems arise from a unique set of factors. Therefore, treatment approaches must be similarly individualized. As you read through this book, consider which of these factors may be involved in your sleep problem, and also be sensitive to the interconnections between them. Because our focus is on providing alternative therapies you can start using right away, we won’t spend a lot of time drawing out the interconnections between all of the various physiological systems addressed in this book. However, as you read, you’ll begin to see these connections for yourself and understand how they may be affecting your situation.

For example, many alternative practitioners believe that detoxification is fundamental for optimum health. This is hardly surprising, given that our modern world assaults all of us with a daily flood of pollutants and toxins. But this isn’t a stand-alone topic. The food you eat can be a major source of toxins (or of detoxification), so diet is interrelated to toxicity. By stimulating the lymphatic system, exercise can help keep the body’s detoxification processes functioning more smoothly, so exercise, too, is involved. And certain environmental pollutants can have profound effects on hormonal balance, so these two topics cannot be looked at in isolation from one another.

Although we could continue to draw out these connections and relationships, we know you’re eager—maybe desperate—to get into the book and start finding some solutions to your sleep problem. All of the therapies described in this book have proven helpful for some people with sleep problems. Though there are few cautions to observe, we’ve mentioned those where relevant. Best of all, most of these are approaches you can experiment with on your own. That said, you’d be well advised to find an alternative health-care practitioner with some expertise in sleep problems. A sympathetic medical professional can offer guidance and will probably be able to refer you to other practitioners for specific therapies.

One final word on the benefits of the therapies we describe: In addition to helping you sleep better, all have the potential to enhance your overall health and well-being. Curing specific conditions is certainly a worthwhile goal. But beyond that there’s the greater goal of feeling good and experiencing more balance and harmony in your day-to-day life. Three commonsense daily practices can create a positive feedback loop of health, which will set your body up for greater general health, better sleep at night, and more alertness during the day. I call these three elements THE GOODS:


  1. Getting a good night’s sleep every night

  2. Having a good early morning bowel movement

  3. Eating a good breakfast



Chronically ill patients often have three things in common: they are poor sleepers, they have digestive problems and chronic constipation, and they usually skip breakfast or eat a sugary pastry and coffee. This triad of physiological insults can have grave consequences over the course of a lifetime, including lack of energy, irritability, a compromised immune system, obesity, and loss of focus and concentration. When the body hasn’t had a restful and nutritive night and morning, the rest of the day is filled with the effects of poor health, from playing catch-up at work to being constipated, from a dangerously tired commute to a late-night snack that leads to insomnia—starting the cycle once again.

Addressing digestive problems through detoxification and proper nutrition can help you achieve “goods” numbers 2 and 3. By putting your body on the right nutritional schedule, you can increase your energy during the day and avoid the midmorning as well as the midafternoon slump. Subsequently, your body will be better prepared to get a good night’s sleep—“goods” number 1. Sticking to a set bedtime and wake-up time will help. Keeping “the goods” in mind while applying the specific health and lifestyle changes detailed in the rest of the book is a recipe for success—not just for sleep, but for your entire health status. Indeed, once you can follow a restful night with a healthy breakfast and an early morning bowel movement—all changes you can make before 9 A.M.—the quality of the rest of your day will increase. So turn the page and let’s get started.


one

The Basics of Sleep

We spend up to one-third of our lives asleep. Although some hard-driven people may view sleep as an inconvenience that curtails productivity and leisure activities, slumber is certainly no waste of time. In fact, sleep may play a more crucial role than diet or exercise in fostering optimal health.

Sleep is a natural restorative, an antidote to the damage done to our bodies during the course of the day. It allows the body to replenish its immune system, eliminate free radicals, and ward off heart disease and mood imbalances. The mechanisms of sleep are as remarkable as its physiological function. You may think that merely closing your eyes signals the slumbering instinct, but the process of falling asleep—and staying asleep—requires an elaborate cerebral orchestration of hormones, biological rhythms, and environmental cues. And as with any other bodily function, sleep requires a balance of all factors to ensure proper health.

When sleep is disrupted—whether due to lifestyle factors, insomnia, sleep apnea, narcolepsy, restless legs syndrome, jet lag, sleepwalking, night terrors, hormonal imbalance, or other disorders—emotional and physiological health suffers. If you’re among the 60 million Americans suffering from chronic or intermittent sleep disorders each year,1 tossing and turning all night has likely beset you with a host of potentially debilitating conditions, including an inability to concentrate, fatigue, and poor immune function. But you don’t have to accept sleep deprivation and the ills that accompany it. And you don’t have to resort to pharmaceutical sleeping aids, which generally bring on their own set of disabling symptoms in the form of side effects.

This book provides practical alternative therapies proven to induce and maintain a deep, regenerative sleep. Before you take a tranquilizer, which will invariably mask your symptoms, consider trying natural remedies that treat the underlying causes of your disorder. Dietary changes, detoxification, stress management, hormonal balance, and environmental controls can gently and effectively help you snooze your way back to health.


success story

Lifestyle Changes Restore Sleep

JERRY, A 47-YEAR-OLD PRINT SHOP OWNER, had not slept more than 3 hours a night for years. Then he started having spasms in his legs at night, which further interfered with his sleep. During his waking hours, he was tired all the time and looked 10 years older than his actual age. He was also irritable and often snapped at his employees and his family. He had chronic bloating and gas, and he frequently alternated between constipation and diarrhea. His energy level was erratic; sometimes he was frenetic and other times he was listless. He was very concerned about falling asleep while driving (25% of auto accidents are linked to sleep deprived drivers).

Jerry had tried many types of sleeping pills, but nothing had worked. He was desperate to get some sleep. Before scheduling any tests, we looked at Jerry’s lifestyle. He started every day by drinking the first of many cups of coffee. He worked straight through lunch, grabbing a sandwich at his desk. Then he worked through dinnertime, finally quitting around 10 P.M. After that, he had dinner, washing it down with two or three glasses of wine. After dinner, Jerry immediately fell sound asleep, only to awaken at 2 A.M., unable to fall back to sleep for the rest of the night. Jerry never exercised and was under constant stress from the deadlines and schedules that were the nature of his business. He had become totally driven by the business and left no time for himself.

We told Jerry that the only way we could work with him was if he were willing to change his lifestyle. We made it clear that his sleeping problems were only a sign that all of his vital body functions—his circulatory, digestive, nervous, and hormonal systems—were beginning to fail. It had been so long since those systems were supported with proper nutrition and rest that they could no longer maintain the internal balance necessary to good health. Jerry initially resisted our suggestions but finally agreed, realizing that another sleeping pill was not the answer. He agreed to begin an exercise program (exercise will be discussed at length in chapter 9). We referred Jerry to a personal trainer who had him begin with aerobic exercise and resistance training using weights. We also referred him to an acupuncturist for a series of treatments to help balance his system.

We discovered that Jerry had leaky gut syndrome, a condition in which the intestinal wall becomes semipermeable and allows toxins and partially digested food to leak from the intestines and enter the body’s bloodstream, tissues, cells, and lymph fluid. Also, Jerry’s digestive system was deficient in hydrochloric acid and enzymes, both of which are needed to break down nutrients in food so they can be absorbed. In addition, he didn’t have enough of beneficial bacteria in his intestines to digest his food properly. To counter this digestive dysfunction and ease the toxic load on his body, we started Jerry on a liver detoxification program (chapter 4 is devoted to detoxification). A saliva test showed that Jerry was low on the hormone DHEA (dehydroepiandrosterone), which is important for metabolism, so we prescribed DHEA supplements.

“Jerry was very concerned about falling asleep while driving.”

We also examined Jerry’s diet, looking for stimulants that impair sleep (chapter 3 is an in-depth discussion of dietary issues related to sleep). We suggested that Jerry reduce his consumption of caffeine. He agreed and started substituting decaffeinated coffee for regular coffee in gradually increasing proportions until he was drinking only decaf. He stopped consuming wine and adding salt to his food and agreed to eat three balanced meals a day and not eat snacks on the run. Jerry also began eating dinner between 6 P.M. and 7 P.M., and he started going to bed by 10 P.M.

For many insomniacs, stress management is very important, encouraging the body to heal and allowing it to respond to its natural internal cues. For Jerry, stress management involved hiring a consultant to organize his business and teach him how to communicate better with his employees and his family. To further reduce his daily stress levels, Jerry learned how to meditate and committed to meditating twice a day for 15 minutes at a time (chapter 6 will explore meditation and other mind-body approaches). Jerry also received weekly chiropractic treatments to correct structural imbalances that were affecting his nervous system (chiropractic and other methods of addressing structural issues are addressed in chapter 9). And, importantly, Jerry was counseled, supported, and encouraged in all of his lifestyle changes.

By the end of three weeks, Jerry was sleeping through the night. In addition, he enjoyed renewed energy and vitality. In a short time, he had lost 20 pounds, was no longer irritable, and found that his business could still thrive even when he started leaving the office at 5 P.M. At the end of three months, Jerry’s digestive system was normal and he was feeling relaxed and happy. He had regained his spark and was more youthful. Jerry’s sleep continues to be deep, uninterrupted, restful, and restorative.



The Physiological Function of Sleep

For years, scientists have debated the purpose of sleep. According to some evolutionary scientists, sleep evolved primarily as a survival mechanism. Before the discovery of fire, our early human ancestors were unable to see dangers at night, such as stalking animals or precarious cliffs, and avoid approaching them. Thus, humans—as well as all other animals—slept to keep themselves safe.

While this evolutionary approach partly explains the reasons for when we sleep, it doesn’t answer why we sleep. The obvious answer is to ameliorate feelings of exhaustion. But researchers have struggled with the missing link between the desire for sleep and the purpose of it: Why can’t the body replenish its vitality without delving into a netherworld of dreams and diminished consciousness? What is it about sleep that enables the body to fix itself? At present, it appears that sleep—particularly the sleep-inducing hormone melatonin—plays a crucial role in keeping the brain free of free radicals and stimulating the immune system. Studies prove that without sleep, the body would break down and die.

ZZZs against Free Radicals

During both waking and sleeping hours, our bodies are exposed to numerous free radicals. Free radicals are normal products of metabolism and are also derived from pesticides, industrial pollutants, smoking, alcohol, viruses, most infections, allergies, stress, and even certain foods and excessive exercise. Because free radicals have an unpaired electron, they’re highly reactive. The process whereby they “steal” electrons from other substances is known as oxidation; this is the same process that turns iron to rust and the exposed surfaces of sliced apples brown. Free radicals are “free” in the sense of being unattached—molecular loose cannons that combine with oxygen in the air to initiate the process of spoilage. Internally, the same sort of deterioration occurs.

Although certain free radicals actually play an important role in metabolic processes, excessive or undesirable free radicals contribute to many health problems: they attack cell membranes, can interact with DNA to create mutations that may lead to cancer, and have been implicated in various degenerative diseases and the aging process itself. To counter the effects of free radicals, our bodies manufacture antioxidants or rely on outside sources of antioxidants, which serve the function of scavenging for free radicals, binding with them, and eliminating them. Toxins, however, impede this process by creating too many free radicals, which quickly deplete the body’s reserve of antioxidant nutrients.

If free radicals are left to roam unimpeded throughout the body, the brain suffers many of the consequences. The brain, which consumes approximately 20% of the oxygen we breathe, is composed mostly of unsaturated fatty acids, complex molecules that are highly susceptible to free radical damage because they have a “loose” hold on their electrons. Also, brain tissue is rich in iron, which can transform hydrogen peroxide, a byproduct of oxygen metabolism, into hydroxyl radicals, which are particularly dangerous forms of free radicals.2 Damage to brain cells can lead to memory impairment, loss of motor control, Alzheimer’s disease, Lou Gehrig’s disease, multiple sclerosis, Parkinson’s disease, and other neurodegenerative conditions.3

Fortunately, the brain is protected by the blood-brain barrier, a layer of modified capillaries of limited permeability that makes it more difficult for substances in the bloodstream to enter the brain. This barrier keeps many toxins out of the brain, reducing (but not eliminating) the load of free radicals. However, it also prevents many antioxidants from entering the brain, allowing free radicals to accumulate.

Sleep can stem the influx of free radicals. When we sleep, the pineal gland (pronounced pie-NEEL), located in the brain, produces the hormone melatonin. Melatonin is best known for its hypnotic or sleep-inducing powers (see “The Role of Melatonin”), but numerous scientific studies have shown that melatonin is a powerful antioxidant as well. And because melatonin is produced within the brain, it does not have to contend with the blood-brain barrier.

Melatonin is a highly effective scavenger of hydroxyl radicals and peroxyl radicals, another type of toxic free radical. In fact, melatonin has been shown to be more effective in scavenging hydroxyl radicals than other well-known antioxidants, such as glutathione.4 Melatonin appears to inactivate free radicals on a subcellular level, reaching the free radicals that may attack DNA, proteins, and lipids within cells.5 It also seems to stimulate important antioxidant enzymes within the body, including superoxide dismutase, glutathione peroxidase, and glutathione reductase.6

In experiments, melatonin has reduced the neuronal damage associated with Alzheimer’s disease and Parkinson’s disease.7 It has also been shown to prevent cataracts (caused by free radical damage in the eye lens), as well as counteract the free radical effects of toxins such as paraquat, carbon tetrachloride, and safrole.8 Production of melatonin is elevated during sleep, and studies have shown that prolonged periods of sleep deprivation cause neuronal damage in animal subjects.9

The Immune System: If You Don’t Snooze, You Lose

Antioxidants are not the body’s only defense against harmful substances roaming the body. The body is equipped with a potent immune system that identifies, attacks, and ultimately eliminates invading pathogens (antigens). During an immune response, white blood cells called T cells neutralize pathogens and B cells, another type of white blood cell, produce antibodies (protein molecules that bind with specific pathogens and other foreign substances to help destroy them). Other immune cells release chemicals (such as histamine) into the bloodstream to aid in the removal of antigens from the body.

In the context of sleep, it is important to understand the immune function of T cells. Though they are produced in the bone marrow, T cells mature in the thymus gland. The thymus programs each of the billions of T cells for a special immune duty. Some T cells are trained to become killer cells, which engulf or attack invading antigens. Types of killer cells include natural killer (NK) cells, which destroy hard-to-detect virus-infected and cancer cells; phagocytes, which immobilize and kill antigens through ingestion; and cytotoxic cells, which inject a poison into the cell membrane of foreign cells to kill them. Other T cells, called helper cells, act as mission control for the immune system. When antigens invade the body, helper T cells coordinate the activation and deactivation of killer cells and other immune cells by producing intercellular signaling chemicals called cytokines. The major cytokines are interleukins, interferons, colony-stimulating factors, and tumor necrosis factors.

Research has found that helper T cells contain receptors specifically designed to fit melatonin molecules. During sleep, melatonin attaches to these receptors and stimulates the production of a substance similar to interleukin-4. This substance then stimulates the activation of NK cells, phagocytes, and cytotoxic cells, as well as immune cells found in the bone marrow.10 One study found that increasing nighttime melatonin levels by supplementing with 2 milligrams (mg) of melatonin led to a 240% increase in production of NK cells.11 Another study found that the amount of melatonin normally found in the bloodstream during sleep increased the ability of a certain phagocyte to destroy skin cancer cells by 73%.12

The immune-stimulating properties of sleep may explain why we feel like sleeping more when suffering from an infectious disease, such as a cold or flu.13 Experiments have shown that animals deprived of sleep for prolonged periods become severely ill and generally die from common viral infections that ordinarily have no effect on animals allowed to sleep.14

Other Health Benefits of Sleep

Researchers have also found melatonin to significantly reduce levels of low-density lipoprotein (LDL; “bad” cholesterol). In fact, one study showed that melatonin could decrease LDL cholesterol by up to 42%, and melatonin has also been proven to lower high blood pressure.15 Sleep also gives your hardworking cardiovascular function a rest, allowing heart rate and blood pressure to decrease by as much as 10%. When sleep is insufficient, you may not experience this benefit, which has significant ramifications. Several studies have indicated that those who don’t experience lower blood pressure at night are at greater risk of angina, heart attacks, congestive heart failure, and strokes.16

Low blood levels of melatonin have been implicated in patients with manic depression and schizophrenia; in these cases, restoring the person to normal nighttime levels of melatonin may be helpful.17 Stress and the adrenal hormone cortisol, which is associated with stress, may have been contributing factors in reducing the patients’ amounts of melatonin.

The pineal gland isn’t the only gland functioning during sleep. It is just one among the glands in the endocrine system, which regulates and normalizes the body’s complex systems, and includes the testicles, ovaries, pancreas, adrenals, thyroid, parathyroid, and pituitary, along with the pineal gland. All of these glands secrete hormones during sleep. Also, physiological processes that occur during the dream stage of sleep have been shown to improve cognitive health (see “In Dreams: Memory and Forgetting”).

The Stages of Sleep

In the early days of sleep research, scientists believed that all but the most essential bodily and cerebral functions shut down during sleep. It wasn’t until the advent of the electroencephalograph (EEG) in the late 1920s that researchers began to realize that sleep involves a startling amount of brain activity. By monitoring brain waves (see “Types of Brain Waves”), scientists discovered five cyclic stages of alternately low and high brain wave function. It generally takes 90 to 110 minutes for the brain to complete one cycle.

The first four stages are called non–rapid eye movement sleep (NREM sleep); the fifth stage is rapid eye movement sleep (REM sleep). The NREM phases comprise approximately 75% of the sleep cycle (50% in infants) and are characterized by very restful sleep in which body movements, blood pressure, breathing, and basal metabolic rates are reduced by as much as 30% from normal waking levels.18 There may be some dreaming during NREM sleep, though you’re unlikely to recall those dreams.19 The majority of remembered dreaming occurs during the REM phase.

In everyone except for infants, narcoleptics, and people deprived of sleep for more than 200 hours, NREM stages precede REM. However, you may skip around from various light and deep stages or completely omit the deep sleep stages after the second or third cycle of the night. Additionally, people commonly experience a period of up to 2 hours of quiet wakefulness between 4-hour periods of regular sleep cycles. During this interval, sleepers are neither fully awake nor fully asleep, but resting and reviewing their dreams with their thoughts turned off.

 


The Five Stages of Sleep


Stage: 1

Degree of Sleep: “dozing,” very light

Duration: 30 seconds to 7 minutes

Level of Consciousness: Drifting in and out of sleep; awakened easily by all stimuli

Brain Wave Activity: Irregular, rapid alpha waves

Physiological Processes: Muscles relax; smooth, even breathing; body temperature and heart rate begin to drop




Stage: 2

Degree of Sleep: light

Duration: 45 to 50 minutes in first cycle, decreasing to 25 minutes in last

Level of Consciousness: Awakened easily by sounds and movement

Brain Wave Activity: Irregular theta waves, with intermittent rapid alpha activity and bursts of delta waves

Physiological Processes: Breathing, temperature, heart rate continue to decrease; muscles further relax; eyes may roll slowly




Stage: 3

Degree of Sleep: moderately deep

Duration: 7 to 15 minutes in first 2 or 3 cycles, then disappears

Level of Consciousness: Difficult to awaken with stimuli

Brain Wave Activity: Brain waves slow drastically, mostly large delta waves

Physiological Processes: Breathing and heart rate continue to drop but stabilize; very relaxed; may sweat




Stage: 4

Degree of Sleep: very deep

Duration: 12 minutes in first 2 or 3 cycles, then disappears

Level of Consciousness: Very difficult to awaken with stimuli

Brain Wave Activity: Large, slow delta waves

Physiological Processes: Breathing and heart rate stable but slow; very relaxed; may sweat




Stage: REM

Degree of Sleep: dreaming

Duration: 10 minutes at first, increasing to 15 to 30 minutes as cycles continue

Level of Consciousness: May be awakened more easily but difficult to adjust to reality

Brain Wave Activity: Smaller, more regular alpha waves resembling those of stage 1

Physiological Processes: Eyes roll back and forth; muscles freeze except for some twitching in face, toes, fingers; breathing, heart rate irregular; penile erections in men





Stage 1: This is the shortest phase, in which slowing alpha waves prepare you for the sleep state. As you drift in and out of wakefulness, your breathing, heart rate, metabolic rate, and body temperature begin to drop. Muscles start to relax. You may experience a sensation of falling followed by sudden muscle contractions; this is called hypnic myoclonia. You may experience hypnagogic dreams (hypnagogic refers to the period of drowsiness immediately preceding sleep). During stage 1, you are easily awakened by external stimuli, at which point you may only remember a few fragments of hypnagogic images and thoughts.

Stage 2: This is the longest sleep phase, marked by a light level of sleep. The brain slows down into theta waves, with intermittent surges of rapid brain waves (spindles) followed by large, slow bursts of delta waves. Breathing, heat rate, metabolic rate, and body temperature continue to decline. You may be awakened easily by sound and movement.

Stage 3: As the brain progressively slows down to large, slow delta waves, you enter a deeper stage of sleep. Muscles go limp and breathing is slow and even. You may begin to sweat. During this stage and stage 4, the body begins to restore itself. In people under 30, during stage 3 the pituitary gland releases human growth hormone (HGH), which promotes cell division and organ growth. Awakening a person in stage 3 sleep is fairly difficult to do, and the sleeper may experience grogginess for a few seconds or minutes after awakening. After two or three sleep cycles, this stage may disappear and you may go directly from stage 2 to REM sleep.

 


Types of Brain Waves

[image: ]



Stage 4: This is the deepest stage of sleep. Delta waves become larger and much slower than in stage 3, and breathing, heart rate, metabolism, and temperature reach their lowest levels. Muscles continue to be inactive and the sleeper may sweat, but the body continues its restorative activities. Some sleepers may experience night terrors or sleepwalking. Toward the end of this stage, sleepers may readjust their position and may experience a muscular contraction as they enter the next stage. Rousing sleepers from this phase takes a great deal of effort. Once awakened, people feel groggy and may require several minutes to orient themselves. After two or three cycles, this stage may disappear for the rest of the night.

Stage 5: This is REM sleep, the dreaming phase, marked by small, rapid alpha waves that resemble those indicating wakefulness and sensory awareness of external stimuli. However, in this stage the brain is reacting to internally generated stimuli from dreams. Most muscles seize up to prevent the person from reacting to the action in the dreams, but the sleeper may experience some slight twitching in the face, fingers, and toes. Men experience penile erections. Breathing and heart rate speed up and slow down in reaction to dream content. A sleeper in the REM stage is difficult to rouse and, if awakened, will have a hard time adjusting to reality. This stage becomes progressively longer with each cycle, possibly lasting 60 minutes in the fifth cycle.

 


In Dreams: Memory and Forgetting

Most scientists believe that dreams are the result of brain nerve cells transmitting electrical impulses into the brain’s long-term memory bank, at which time electrons are released that trigger hallucinations in the cortex. But the purpose of dreams—like the purpose of sleep—has been hotly debated by both sleep researchers and psychiatrists.

A century ago, Sigmund Freud postulated that dreams allow the repressed mind a chance to act out its darkest urges. Others believe dreams impart meaningful lessons we can apply to our waking lives. While both theories may have merit, some sleep researchers believe dreaming improves the memory and capacity to learn. According to this theory, REM sleep allows the brain to transfer new material into the memory, specifically by increasing the efficiency of the left brain hemisphere, which during waking hours is active in collecting new language skills and other information.20 Research continues into precise mechanisms of this memory consolidation process, and interesting new findings are often reported. One study links REM-induced blood flow through a part of the brain called the amygdaloid complexes to the processing of some types of memory.21 Brain chemicals such as dopamine and epinephrine—which may be diminished by sleep deprivation—help transfer new information from the intermediate-term, high-capacity buffer in the hippocampus (a part of the brain) into long-term memory storage in the neocortex.22

Regardless of the mechanism, several studies confirm the correlation between REM sleep and long-term retention of learning. In one study, scientists introduced test subjects to basic visual discrimination tasks and then allowed some of them to sleep normally overnight, while the rest were permitted to sleep during all stages of sleep except for REM sleep. The subjects who had dreamed performed significantly better on the new tasks than those who didn’t dream.23 Another study found that subjects taking a French language course reported better learning retention if their dreams contained references to the French class.24 In a study involving learning new words and recognizing them later, sleeping and dreaming immediately after learning resulted in better long-term memory of the words than sleeping hours after learning them.25 Other studies suggest that dreams not only help us learn better, they also help us develop new solutions or adaptations to problems.26 Studies have shown that people deprived of REM sleep are more irritable and anxious in their waking hours—and thus are less able to cope with daily problems—than those who are allowed to dream.27

Although dreams have many important functions, we often forget the content of our dreams. This may be due to vasopressin, a hormone released by melatonin during sleep that acts as an amnesic agent, erasing recent memory from the hippocampus during dreams.28 Or, as sleep expert William Dement, MD, Ph.D., hypothesizes, we may forget dreams so as to avoid confusing ourselves. “If we remembered every dream clearly,” he says, “it might become difficult to sort out what really occurred and what was a dream.”29



How Much Sleep Do You Need?

The average person sleeps 6.8 hours per night on weeknights and 7.4 hours per night on weekends30 and completes four to five sleep cycles. A person’s sleep requirements for good health vary according to age and gender, as well as level of activity during the day. Contrary to conventional wisdom, it is not necessary for all adults to get 8 hours of sleep every night to maintain good health. Some people function well with only 5 hours of sleep, while others may need 10 to feel revived in the morning. On the whole, though, most experts recommend approximately 8 hours of sleep per day. Infants require the most sleep, at 16 to 18 hours a day, and young adults generally need about 7 to 8.5 hours of shut-eye. As people age, they tend to sleep more lightly and for a shorter duration. The amount of sleep older people need has been debated over the years, but since people over age 55 spend fewer and fewer minutes in stages 3 and 4, they may actually need more than 8 hours of sleep to experience the restorative powers of deep sleep.

The modern American lifestyle can keep people from getting the sleep they need to function properly. Late nights at the office, shift work, and multiple social and family obligations eat away from the time dedicated to slumber. Many high school students are sleep deprived due to the early start times of some schools or trying to do too many activities along with homework, and this may affect their academic abilities. Such factors can run up a high sleep debt, the cumulative amount of time needed to make up for loss of sleep. If you need 8 hours of sleep but get only 6 hours two nights in a row, your total sleep debt will be 4 hours (2 nights times 2 hours). If you neglect to pay off your sleep debt, you will likely experience mood problems as well as poor cognitive function, which can be detrimental to your health and the health of those around you. According to the National Highway Traffic Safety Administration, driver fatigue (due to sleep deprivation) is responsible for an estimated 100,000 motor vehicle accidents and 1,500 deaths each year.31

Though there are tests that doctors use to assess whether a person is meeting their sleep requirements (see “Diagnosing Sleep Disorders”), if you feel alert and emotionally stable with good memory recall and reaction times, you’re probably getting enough sleep. Another clue is sleep latency, the normal length of time it takes you to fall asleep from the time you lie down. While most people can’t pinpoint the actual moment they fall asleep, you can still estimate. The average sleep latency is between 15 and 20 minutes; falling asleep within 5 minutes of hitting the sack indicates sleep deprivation. Microsleep (very brief periods of sleep lasting as little as a fraction of a second) are another sign of sleep deprivation. Most people who experience microsleep aren’t aware of it, but a minor lapse in attention may tip you off that this is occurring. Additionally, feeling drowsy during the day, even during tedious activities, likely means that you haven’t had enough sleep.

Circadian Rhythms and the Body’s Clock

As mentioned earlier, sleeping during the night likely evolved to keep animals, including the human species, out of harm’s way. Supporting this theory is the fact that most of us still follow the sun’s cycles, sleeping when the sun is down and waking when it’s up. In fact, we possess innate cycles, called circadian rhythms, that correspond to the daily pattern of the sun. Scientists believe that these rhythms are guided partly by genes that have evolved in many species, from bacteria to humans.32

Circadian rhythms are regularly recurring biological changes in mental and physical behaviors over the course of the day. As indicated by the term circadian (Latin for “about a day”), these rhythms repeat approximately every 24 hours. Controlled by an internal clock, circadian rhythms are most commonly linked to sleep-wake patterns and account for fluctuations in alertness and drowsiness throughout the day. People with normal circadian rhythms are most alert during the morning and afternoon, tend to get drowsy toward evening, and feel the need for sleep at nighttime. Research shows that circadian rhythms occur in other physiological processes as well, including blood pressure, body temperature, hormone levels, and immune system activity.33

The body clock is actually part of the hypothalamus, an area of the brain just above the point where the optic nerves cross. Specifically, the clock is a cluster of hypothalamic nerve cells called the suprachiasmatic nucleus (SCN). As with other precise timepieces, researchers believe the body clock operates on the principle of oscillation. In much the same way that a grandfather clock keeps time with the evenly spaced swings of a pendulum, the body clock tells time with the slow ebb and flow of protein molecules in the SCN. In controlled conditions where test subjects are deprived of light and other time cues, a “day” by body clock standards is close to 25 hours. However, we do not exist in such a vacuum. Light, from both the sun and artificial devices, as well as environmental cues called zeitgebers (German for “time-giver”), such as alarm clocks, influence our circadian rhythms and set our body clocks to follow the 24-hour cycle of the sun.

How light manages to sway our internal timepieces also depends on the SCN nerves in the hypothalamus. The optic nerves relay information about external light levels to the SCN, which in turn sends the light signals to several regions of the brain, including the pea-sized pineal gland. The pineal gland is instrumental in sleep, because it secretes a sleep-inducing hormone, melatonin.

 


Parts of the Brain Involved in the Body Clock
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Reprinted by permission from Life Art. Copyright © 2000 Lippincott Williams & Wilkins



The Role of Melatonin

As discussed above, melatonin has been shown to have numerous health benefits, functioning as an antioxidant, stimulating the immune system, and supporting cardiovascular health. But beyond these important benefits, it is crucial in the induction of sleep and the regulation of circadian rhythms.

When it’s dark, the pineal gland secretes melatonin in extremely minute amounts—blood levels of melatonin are measured in picograms, that is, trillionths of a gram. The actual amounts depend on age and other factors, but between 5 and 10 times more melatonin is released at night than during the day.34 Melatonin is the antithesis of another hormone, adrenaline, produced by the adrenal glands. As melatonin enters the bloodstream, it begins to slow down the waking (alpha) brain waves. Subsequently, heart rate decreases, muscles relax, blood pressure drops, and the body begins to enter the stages of sleep.

 


The 24-Hour Cycle of Melatonin Production
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From Melatonin: Your Body’s Natural Wonder Drug by Russell J. Reiter and Jo Robinson, copyright © 1995 by Russel Reiter and Jo Robinson. Used by permission of Bantam Books, a division of Random House, Inc.



Average blood levels of melatonin throughout the day mirror typical circadian rhythms. Low amounts of melatonin correspond to periods of heightened alertness; high amounts of melatonin relate to periods of drowsiness and sleep. Between 7 A.M. and 2 P.M., melatonin is at its lowest level, below 10 picograms per milliliter (pg/ml) of blood. From 2 P.M. to about 8 P.M., melatonin levels rise slightly as the pineal gland begins production of the sleep hormone. In most people, melatonin reaches its peak (70 pg/ml) at approximately 2 A.M., then flattens for a couple of hours before beginning a dramatic drop to its lowest levels around 4 A.M.

Production of melatonin not only varies during the 24-hour cycle, it also fluctuates during our life span. Although newborns usually sleep 16 to 18 hours a day, spread out over six to seven naps, they produce very low amounts of melatonin. By the age of three months, they begin producing greater levels of the hormone; it is also during this time that babies begin to sleep through the night and become more alert during the day. Melatonin levels then surge until age of 10, when they peak at about 125 pg/ml. During this stage of life, children sleep 10 or more hours per night and undergo a dramatic growth spurt, which is aided by sleep.

When adolescents reach puberty, a time when high levels of sex hormones are being released, melatonin levels begin to decline, and this continues for the rest of the person’s life. For reasons scientists are still researching, levels of other hormones, including testosterone, estrogen, growth hormone, and DHEA, also decline with age. Between the ages of 20 and 30, melatonin levels are about 40 to 60 pg/ml; by age 50, levels are below 20 pg/ml. People over 60 produce negligible amounts of melatonin, below 10 pg/ml.

The Precursors to Melatonin

The pineal gland simply doesn’t make melatonin out of thin air. For melatonin to be produced, the brain needs an adequate supply of tryptophan, an amino acid that cannot be created by the body. We can only obtain this essential amino acid from dietary sources such as meat, fish, dairy products, mushrooms, spinach, and soy products. The brain is surrounded by the blood-brain barrier, so tryptophan requires the aid of a carrier, a special type of protein that transports the amino acid across the protective layer. (For dietary recommendations to facilitate tryptophan uptake by the brain, see “Eat to Boost Tryptophan Levels,”.)

Once tryptophan has entered the brain, a specialized enzyme helps brain cells convert it into 5-hydroxytryptophan (5-HTP). Another enzyme then helps convert 5-HTP into the neurotransmitter serotonin. Then, the enzyme N-acetyltransferase (NAT), reacts with some of the serotonin to make the chemical N-acetylserotonin (NAS). With the help of another specialized enzyme, the pineal gland is able to convert NAS into melatonin.35

Melatonin and the Light Paradox

Light plays a crucial—and seemingly paradoxical—role in sleep, as it both inhibits and promotes melatonin production. The enzyme NAT, necessary for melatonin synthesis, is mostly or completely inactivated by exposure to light.36 A 100-lux light (a 100-watt bulb from a distance of 5 feet) will inhibit melatonin secretion,37 and studies have shown that being exposed to even a fairly dim light at night can significantly reduce the synthesis of melatonin.38

At the same time, studies have shown that bright light also significantly boosts melatonin production.39

Why are these findings so contradictory? The truth is, they’re not. What matters with light is when you and your nervous system—and thus your body clock—are exposed to it. During the daytime hours, when the circadian rhythm is in its more alert stages, the brain requires bright light. This promotes the increased synthesis of serotonin, which in turn means more melatonin will be produced at night. During the nighttime hours, when the circadian rhythm causes many physical functions to fall to their lowest level, the brain needs to produce melatonin to prepare the body for sleep and keep it asleep. Thus, the brain requires darkness; even a night-light a few feet from the bed or the glow from a bright digital clock can be detrimental to melatonin production.

Factors That Can Disrupt Your Body Clock

Many people with sleep disorders have disrupted circadian rhythms, often due to melatonin imbalances in which the natural sleep-wake patterns are interrupted or reversed. Many Americans spend up to 90% of their day indoors, in buildings with fluorescent lights. This lack of exposure to bright sunlight or its artificial cousin, full-spectrum light, is a major contributor to disrupted circadian rhythms and resulting reduced melatonin levels. Lack of regular exercise, structural imbalances, and chronic stress are also common factors. So, too, is a poor diet, often marked by overconsumption of stimulants such as alcohol, caffeine, spicy foods, and sugar. Over-the-counter medications can also play a role. Electromagnetic fields, both natural and artificial, may play a role in diminishing the function of the pineal gland, resulting in decreased melatonin production and an imbalanced body clock.

One of the most prevalent consequences of a disrupted circadian rhythm is an illness called seasonal affective disorder (SAD). Individuals who receive little natural light during the day often experience an imbalance in their serotonin and melatonin levels—specifically, a rise in melatonin and a corresponding decline in serotonin. When low exposure to natural light is chronic, it can lead to SAD. Often called “winter depression,” SAD frequently occurs during the fall and winter months, when days grow shorter and natural light is limited. (For a thorough discussion of SAD and how to combat it, see “Beating the Winter Blues,”.)
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