Polysomnographic staging of sleep correlates with behavioral
changes during specific states and stages. During the transitional
state (stage N1) between wakefulness and deeper sleep, individuals
may respond to faint auditory or visual signals. Formation of short-
term memories is inhibited at the onset of NREM stage N1 sleep,
which may explain why individuals aroused from that transitional
sleep stage frequently lack situational awareness. After sleep
deprivation, such transitions may intrude upon behavioral
wakefulness notwithstanding attempts to remain continuously awake
(for example, see “Shift-Work Disorder,” below).

Subjects awakened from REM sleep recall vivid dream imagery
>80% of the time, especially later in the night. Less vivid imagery
may also be reported after NREM sleep interruptions. Certain
disorders may occur during specific sleep stages and are described
below under “Parasomnias.” These include sleepwalking, night
terrors, and enuresis (bed wetting), which occur most commonly in
children during deep (N3) NREM sleep, and REM sleep behavior
disorder, which occurs mainly among older men who fail to maintain
full paralysis during REM sleep, and often call out, thrash around, or
even act out fragments of dreams.

All major physiologic systems are influenced by sleep. Blood
pressure and heart rate decrease during NREM sleep, particularly
during N3 sleep. During REM sleep, bursts of eye movements are
associated with large variations in both blood pressure and heart
rate mediated by the autonomic nervous system. Cardiac
dysrhythmias may occur selectively during REM sleep. Respiratory
function also changes. In comparison to relaxed wakefulness,
respiratory rate becomes slower but more regular during NREM
sleep (especially N3 sleep) and becomes irregular during bursts of
eye movements in REM sleep. Decreases in minute ventilation
during NREM sleep are out of proportion to the decrease in
metabolic rate, resulting in a slightly higher Pco..

Within the brain itself, neurotransmission is supported by ion
gradients across the cell membranes of neurons and astrocytes.
These ion flows are accompanied by increases in intracellular
volume, so that during wake, there is very little extracellular space in
the brain. During sleep, intracellular volume is reduced, resulting in



