
  
    A Good Night’s Sleep

  


  
    
      	
        “What a delightful thing rest is! The bed has become a place of luxury to me. I would not exchange it for all the thrones in the world.”


        —Napoléon Bonaparte

      

      	
        Cycles, Naps, Dreams, and Nightmares

      
    

  


  A good night’s sleep should be declared a basic human right. Research is growing nearer to establishing the purpose of sleep. For example, Robert Stickgold (1998), reviewing studies on sleep and memory, points out that among rats, sleep deprivation prevents memory formation. This chapter reviews findings that may be helpful in understanding both what a good night’s sleep is and how we can manage to get one.


  
    
      	
        TOPIC 16.1

      

      	

      	
        The Sleep Cycle

      
    

  


  The infant averages 14 hours of sleep, the mature adult 7½ hours, and the senior adult (over 75) averages 6. Before the invention of electric lights, typical adults slept for 9 hours. When all cues to time of day are removed, typical adults will average 10.3 hours of sleep daily, similar to their cousins, the apes and monkeys. However, studies show that the length of sleep is not what causes us to be refreshed upon waking. The key factor is the number of complete sleep cycles we enjoy. Each sleep cycle contains five distinct phases, which exhibit different brain wave patterns (see more in chapter 2):


  Pre-sleep: beta waves, or normal alertness.


  Phase 1 sleep: alpha waves, the mind at rest, eyes closed, breathing slowed, images beginning to appear; these images can be voluntarily controlled—you are at this point still conscious.


  Phase 2 sleep: theta waves, or light sleep.


  Phase 3 sleep: delta waves, or deep sleep.


  Phase 4 sleep: rapid eye movement (REM) sleep, or dreaming.


  Phase 5 sleep: theta waves, or light sleep, signaling the end of a cycle.


  Phases 1–3 together average 65 minutes, followed by an average of 20 minutes for phase 4 (REM) sleep, with phase 5 lasting only 5 minutes on average. For a complete description, see The Mind in Sleep (Arkin, Antrobus, and Ellman, 1978) or Sleep: The Gentle Tyrant (Webb, 1992). For our purposes, it suffices to say that one sleep cycle lasts an average of 90 minutes (see figure 16.1).


  [image: ]


  Figure 16.1. The Sleep Cycle


  If we were to sleep completely naturally, with no alarm clocks or other sleep disturbances, we would wake up, on the average, after a multiple of 90 minutes—for example, after 4½ hours, 6 hours, 7½ hours, or 9 hours, but not after 7 or 8 hours, which are not multiples of 90 minutes. In the period between cycles we are not actually sleeping; this is a sort of twilight zone from which, if we are not disturbed (by light, cold, a full bladder, noise), we move into another 90-minute cycle. A person who sleeps only four cycles (6 hours) will feel more rested than someone who has slept for 8–10 hours but who has not been allowed to complete any one cycle because of being awakened before it was completed. Within a single individual, cycles can vary by as much as 60 minutes from the shortest cycle to the longest one. For example, someone whose cycles average 90 minutes might experience cycles that vary in length from 60 to 120 minutes. The standard deviation for adult length of sleep is 1 hour, which means that roughly two-thirds of all adults will sleep between 6½ and 8½ hours, based on an average of 7½ hours.


  A friend once told me, “All this stuff about cycles is a bunch of bunk. I wake up every morning when the sun rises.” After talking about his sleep patterns, he discovered that he was self-disciplined in such a way that his bedtime was consistently about 7½ hours before sunrise. He was waking between cycles, and the song of a bird, the cry of a baby, or the pressing of a full bladder could have been equally as effective as the sunrise in waking him. All it takes to awaken someone between cycles, especially if he has had sufficient sleep, is a gentle stimulus.


  When my alarm goes off during the last half of my cycle, for a few hours I feel as if a truck has hit me. When it goes off during the first half of my cycle, it is like waking after a 15- to 20-minute nap, and I feel refreshed. Our motor output system from the brain is completely shut down during REM sleep; that is why we dream we are moving but don’t actually move and why we feel so lifeless when we wake during REM sleep. Our motor output system hasn’t kicked back in yet!


  Applications


  [image: ]Keep a sleep journal. Record the beginning and waking times for each natural sleep episode that is uninterrupted by an alarm or any other disturbance. Find the common multiple. For example, if your recorded sleep periods were 400, 500, 400, 200, and 700 minutes, the common multiple is 100, so you would conclude that your personal sleep cycle typically lasts for 100 minutes, or about 1.6 hours.


  [image: ]Once you know the length of your typical sleep cycle (if you haven’t kept a journal, you might assume 90 minutes), then, where possible, plan your waking accordingly. For example, my cycle is 90 minutes. If I am ready for bed at 11:00 P.M. and I know that I must rise at 6:00 A.M. in order to make a 7:00 breakfast meeting, I read for about 45 minutes to avoid having the alarm go off during the last half of my cycle. Conversely, if I go to bed at midnight, I set my alarm for 6:30 A.M. and rush to get ready, rather than being interrupted toward the end of my fourth cycle.


  [image: ]In support of waking naturally, William Moorcroft, professor emeritus at Luther College, reported that if we get the same amount of sleep each night, we don’t really need an alarm clock, except as a backup (Sleep, January 1997). Subjects who were asked to visualize their time of waking on an imaginary clock face were generally able to rise at the desired time without an alarm. The key techniques: get the same amount of sleep nightly, choose your own time, visualize before sleep onset, and use a backup (a clock set 15 minutes later than your target rising time).


  [image: ]We all are awake between cycles. However, most of us are not aware of this, because we go straight into the next cycle. When we “wake up” during the night, it is because some sensory stimulus (e.g., cold, heat, noise, or light) has penetrated our consciousness between cycles. It only appears that our “sleep” has been disturbed, when in fact we were not asleep at all. Many people worry about these “interruptions” of sleep. Don’t. Realize that being awake between cycles is perfectly normal, and just surrender to your next cycle. As we age, it is even more common to be aware of being awake between cycles. Again, don’t let it cause worry, as it is perfectly normal.


  [image: ]For an intriguing description of the biology of sleep, see chapter 5 of John Medina’s book The Genetic Inferno (2000).


  
    
      	
        TOPIC 16.2

      

      	

      	
        The Purpose and Benefits of Sleep

      
    

  


  Cornell University professor of psychology James B. Maas (in Power Sleep, 1998) says sleeping less than a normal night’s sleep (e.g., slavishly obeying an alarm clock) negatively affects energy, performance, memory, learning, thinking, alertness, productivity, creativity, safety, health, longevity, and quality of life.


  Maas stresses the importance of REM sleep, most of which occurs during the later hours of a night’s sleep. Without REM sleep, we lose what we have learned the day preceding sleep. The specific mechanism by which REM sleep transforms experience into long-term memory is the sleep spindle. A 1- to 2-second outburst of brain waves at extreme frequencies, a sleep spindle serves (1) to transport memories in the form of neural patterns to the hippocampus, and (2) to resupply one’s system with neurotransmitters used up during the previous day. Without REM sleep and this spindling process, memories dissipate. So if you spend good money learning a new tennis stroke and fail to get a natural night’s sleep afterward, Maas says it is like having never had the lesson. You may remember the elements of the new stroke from an academic perspective, but the absence of spindling fails to convert the motor neural patterns into long-term memory.


  In related research with rats, Matthew Wilson (MIT) and Allan Hobson (Harvard) found that the brain wave patterns of rats during sleep mimicked the patterns obtained while running a maze the previous day, so much so that the researchers could actually tell what area of the maze the rats were dreaming about by comparing the brain waves to actual maze-running wave patterns. These researchers found that rats deprived of sleep after maze running performed the mazes less well on following days.


  Applications


  [image: ]Organize your time so that you are able to wake up naturally, in a way that does not disrupt a sleep cycle.


  [image: ]When you have spent effort learning something new, make it a point to get a “natural” night’s sleep afterward, without an alarm clock.


  
    
      	
        TOPIC 16.3

      

      	

      	
        The Circadian Rhythm

      
    

  


  From the Latin circa (“about”) and dies (“days”), the term circadian simply means “about a day.” Researchers have located the part of the brain that runs our body clock—the suprachiasmatic nucleus (SCN). We have assumed for centuries that our bodies’ circadian rhythm has a 24-hour cycle. Thus, we should be renewed and refreshed after every 24-hour period. Research by Charles Czeisler of Harvard University and the Center for Circadian and Sleep Disorders at Brigham and Women’s Hospital in Boston, as well as research by others, suggested that in fact many of us have a body clock set for a 25-hour day and most of us have a natural tendency to stay up later and wake later than we do.


  Czeisler has discovered that when 24-hour shift work is necessary, there is an optimum schedule based on this 25-hour rhythm. The shifts should progress from day to evening to night, each lasting several weeks, with workers going to sleep progressively later. In this manner, when workers who have worked up to an 11:00 P.M. bedtime end a day shift, they start an evening shift; they keep the 11:00 P.M. bedtime for several days and move to a midnight bedtime, then, after several days, to a 1:00 A.M. bedtime, and so on, until several weeks later they are going to bed at 7:00 A.M. and rising to start an evening shift at 4:00 P.M. This schedule takes advantage of the body’s natural tendency to go to bed later and rise later—that is, to live a 25-hour day. (Table 16.1 illustrates how we may take advantage of this 25-hour circadian rhythm while working shifts.)


  [image: ]


  It was thought that Saturday sleep-ins were symptomatic of this 25-hour cycle. However, Czeisler (Science, June 25, 1999) has recently demonstrated that the 25-hour cycle was a premature announcement. In a study with two dozen men and women living in subdued light and no clues as to time of day, the body clock appeared be set at 24 hours, 11 minutes. The tendency to sleep later on the weekend he now attributes not to a 25-hour cycle but rather to exposure to bright lights in the evenings, which apparently sets the body clock forward about 10 minutes for every hour of exposure. He has also found that the urge to sleep becomes strongest at 10:00 P.M., and the urge to wake begins at 4:00 A.M., in conjunction with the times when body temperature begins to fall in the evening and rise in the morning, respectively.


  For a person working normal days, the body clock seems to be set as follows:


  
    
      	
        Time

      

      	
        Effect on Body

      
    


    
      	
        6:00 P.M. to midnight

      

      	
        Stomach acid is high; hormone levels drop; blood pressure, pulse rate, and body temperature drop.

      
    


    
      	
        Midnight to 6:00 A.M.

      

      	
        Lowest body temperature is between 2:00 and 3:00 A.M. Body is at its lowest level of efficiency between 4:00 and 6:00 A.M. (3:00 to 5:00 A.M. for early birds, 5:00 to 7:00 A.M. for night owls). This is a highly accident-prone period, characterized by low body temperature and low kidney, heart, respiratory, and mental functions.

      
    


    
      	
        6:00 A.M. to noon

      

      	
        Upon waking, pulse rate and blood pressure rise sharply; body temperature rises; blood clotting activity is high. Rote memory is at its sharpest.

      
    


    
      	
        Noon to 6:00 P.M.

      

      	
        The sense of smell is better. Body temperature is at its highest between 2:00 and 3:00 P.M. Grip strength is at its highest. Tolerance for alcohol peaks around 5:00 P.M.

      
    

  


  Research is discovering more and more hormones and other body chemicals whose levels rise and fall with circadian regularity, so much so, in fact, that a new term, chronotherapy, has arisen to describe the practice of coordinating pharmaceutical and other treatments with time of day. William Hrushesky (1994), of Oncology Analytics, West Orange, NJ, summarizes the circadian aspects of several major illnesses:


  Rheumatoid arthritis: Worst in morning


  Nonrheumatoid arthritis: Worst in evening


  Asthma: Worst in early morning (2:00 to 6:00 A.M.)


  Cardiovascular disease: Highest risk in morning


  Various cancers: Optimal times for treatment are highly rhythmic


  See Hrushesky (1994) for a more detailed discussion.


  The body’s clock can get thrown out of kilter by disease, aging, travel, and other factors. Because the clock seems to be triggered by the daily pattern of sunrise and sunset, it can be reset by the use of bright lights. (Light treatments have also been found effective in relieving winter depression.) Czeisler reported in a May 3, 1990, press release that looking into a four-foot-square array of sixteen 40-watt bulbs according to his schedule can successfully reset the body clock up to 10 hours in two days. To set a person’s clock back, light treatment should be administered after the body’s low-temperature point (4:00 to 6:00 A.M.); to set the body clock forward, light treatment should be administered before the low point. Light inhibits the body’s release of melatonin, a neurotransmitter associated with sleep, whereas darkness triggers its release. Czeisler’s light treatment apparently resets the body’s time for shutting down melatonin release. He also recommends using an eye cover or lightproofing the sleeping quarters of someone who must sleep during the day or in a lighted room. Sleeping in total darkness maximizes the chance of obtaining sufficient melatonin release. According to Scott Campbell (Cornell University Medical College, White Plains, New York), the light does not have to enter the body through the optic nerve. In recent research, Campbell aimed lights behind the knee and achieved the same circadian changes as those achieved through eye-borne light.


  On early risers versus those who sleep into the morning, Sydney Harris once commented in his daily syndicated newspaper column, “Some say there are morning people and night people—it isn’t so—night people are just teenagers who’ve never grown up!” Recent research, however, has shown that there really is such a thing as “morningness,” or the tendency to awaken as much as two hours before those who don’t have morningness. Researchers at Stanford University and the University of Wisconsin report that morningness is genetically controlled (Sleep, October 1998). They have identified a specific gene whose variations from individual to individual appear to be associated with whether one is an
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