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What is a normal sleep pattern? 
 
Two sleep states (Freemon, 1972; Nolte, 2002; Sadock & Sadock, 2003) 

 Made up of two physiological states: 
o non-rapid eye movement (NREM) sleep 
o rapid eye movement (REM) sleep 

 The two sleep states are defined by three separate polygraphic variables: 
o Electroencephalography (EEG) 
o Electromyography from the chin muscles (EMG) 
o eye movements 
 

Table 1  
NREM and REM characteristics in man (Freemon, 1972) 
Measurement NREM sleep REM sleep 
Scalp EEG Slow waves and spindles Low voltage, mixed 

frequency 
Hippocampal EEG Variable  Rhythmic theta activity 
Eye movements None or few slow movements Rapid movements 
Chin EMG Decreased from wakefulness Almost absent 
Body movements A few gross movements Twitches 
Respiration Regular, deep Variable, shallow 
Heart rate Regular, slow Variable, rapid 
Blood pressure Below waking level Variable 
Penile erection Absent Present (almost in every 

man) 
Galvanic skin response Frequent Rare 

 
The top three channels in figure 1 monitor the EEG; the next three eye movements; 
and the bottom channel is the electromyogram (EMG) from the chin muscles. Some 
EEG rhythms come through on the eye channels during NREM sleep.  
 

 
Figure 1 – Samples for an all-night polygraphic record (Freemon, 1972) 
 
During REM near total paralysis of the skeletal (postural) muscles occurs. Because of 
this motor inhibition, body movement is absent during REM sleep. 
 

-1- 



Normal Sleep Patterns  Dr Paul Spencer 

Persons awakened during REM sleep frequently report that they have been dreaming, 
and mostly abstract and surreal. Dreaming does occur during NREM sleep, but is 
more purposeful. 
 
When persons are aroused ½ to 1 hour after sleep onset – usually in slow-wave sleep 
– they are disoriented, and their thinking is disorganised. Brief arousals from slow-
wave sleep are also associated with amnesia for events that occur during the arousal. 
Disorganised arousal from stage III or stage IV may result in specific problems, 
including enuresis, sleep walking, and stage IV nightmares or night terrors.  
Normal sleep patterns 
Figure 2 shows that after sleep onset, the EEG changes progressively from a pattern 
of low voltage and fast frequency to one of high voltage and low frequency. Note the 
four NREM and one REM stage. In this progression the frequency decreases (EEG 
slows) and at the same time the amplitude increases (EEG is of higher voltage). The 
progression is actually progressive and not saw-toothed as in the figure. The stages of 
NREM sleep shown below are successive steps in the process, which occupy the first 
50 to 70 minutes of sleep. The EEG is then reactivated to the low frequency, fast 
condition of Stage I REM, the phase of sleep when dreams occur. The appearance of 
sleep spindles in the EEG at stage II is the first definitive sign of sleep. Once stage IV 
is reached the process reverses itself, and the sleeper goes back through Stage II and 
III to Stage I. The clearly cyclical process tends to repeat itself, from Stage I to Stage 
I, at 90- to 100- minutes throughout the night.  
 

 
Figure 2 - EEG changes during normal sleep (Hobson, 1989) 
 
The cyclical nature of sleep is regular and reliable (see figure 3) 
 A REM period occurs about every 90 to 100 minutes during the night 
 The first REM tends to be the shortest, usually lasting about 10 minutes; 
 Later REM periods may last 15 to 40 minutes each. 
 Most REM periods occur in the last third of the night 
 Whereas most stage IV sleep occurs in the first third of the night 
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Figure 3 – Typical sleep pattern of a young human adult (Dement, 1976) 
 
 
These sleep patterns change over a person’s life (Benarroch, Westmoreland, Daube, 
Reagan, & Sandok, 1999):  

 In the neonatal period – REM represents more than 50% of the total sleep time 
 The EEG pattern moves from the alert state directly to the REM state without 

going through stages 1 through 4.  
 Newborns sleep about 10 hours a day with brief periods of wakefulness 
 By 4 months, the pattern shifts so that the total percentage of REM sleep drops 

to less than 40 % and entry into sleep occurs with an initial period of NREM 
sleep. By young adulthood, the distribution of sleep stages is as follows: 

 
NREM is the predominate type of sleep in adults (75%) 
 
Stage I: 5% 
Stage II: 45% 
Stage III: 12% 
Stage IV:  13% 
 
REM (25%) 
 
The distribution remains relatively constant into old age, although a reduction occurs 
in both slow-wave sleep and REM sleep in older persons.  
Conclusion 
As sleep is a global behaviour and involves the entire body it may be looked upon 
from many perspectives. Thus, sleep research is very much an interdisciplinary 
practice. While this presentation has been superficial and specific to the polygraphic 
variables, normal sleep patterns may also be examined at many levels such as the 
neurological or neurobiological.   
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Question for discussion 
Does the location of where sleep occurs impact upon normal sleep patterns? 
 
Post Script 
In children, sleep characteristics change not only with age but also with ethnic and 
socio-cultural influences. A review by Giannoti, Cortesi, Sebastiani, and Vagnoni 
(2005) found a high incidence of parental involvement at bedtime associated with 
longer sleep latency, a higher incidence of night wakings and a reduction of night-
time sleep in preschoolers. They also found in school-aged children a high incidence 
of bedtime resistance, parental presence at bedtime, all-night co sleeping and TV use 
as a sleep aid in 30% of them. 
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