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KEY POINTS

e Irregular sleep-wake rhythm disorder (ISWRD) is a circadian rhythm disorder in which there is no

clear sleep-wake pattern present.

e ISWRD is most commonly seen in children with neurodevelopmental delays and adults with neuro-

degenerative disease.

e Treatments are aimed at normalizing the day-night schedule, and increasing circadian amplitude by
using a combination of melatonin, light, and sleep hygiene.

INTRODUCTION: NATURE OF THE PROBLEM

Individuals normally exhibit a near 24-hour or
circadian pattern of behaviors and physiology,
regulated by the central circadian pacemaker
located in the suprachiasmatic nucleus (SCN).
Irregular sleep-wake rhythm disorder (ISWRD) is
a circadian rhythm disorder where there is no
longer a clear 24-hour sleep-wake pattern. Individ-
uals present with symptoms of either insomnia,
excessive daytime sleepiness, or both, related to
being awake during traditional sleep periods, and
napping during the daytime.” The diagnosis of
ISWRD depends on obtaining sleep-logs and/or
actigraphy recordings from the individual for at
least 1 but preferably 2 weeks. Sleep logs gener-
ally need to be completed by a caretaker given
the high prevalence of neurologic impairment
associated with this disorder. Actigraphy and
sleep logs demonstrate at least three distinct sleep
episodes within a 24-hour period; however, the to-
tal sleep for the entire day should be within normal
limits for age (Fig. 1).2° Usually sleep patterns
consist of a slightly longer bout of sleep at night,
with multiple naps throughout the day.

There are many factors that likely contribute to
the development of ISWRD. There can be
dysfunction at the level of the central pacemaker,
the SCN, resulting in difficulty maintaining a 24-
hour rhythm. There can also be pathology at the
level of input to the SCN, either through impaired
light pathways caused by retinal or optic nerve
dysfunction, or through abnormal melatonin
secretion. Finally, alterations in the social environ-
ment, with a lack of a clear day-night pattern, as
can often be encountered in the nursing home or
institutional environment can also contribute to
development of this disorder. Just as the potential
pathology of ISWRD is multifactorial, the popula-
tions that are affected by it are also quite diverse.
Affected individuals can range from children with
neurodevelopmental disorders to adults with
neurodegenerative disease. An irregular sleep-
wake rhythm can also be seen in some psychiatric
disorders, with schizophrenia being the most
frequently described. This disorder can result in
significant negative consequences, particularly
for caregivers who experience significant disrup-
tion to their own sleep as a result of the patient’s
inability to sleep through the night.
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Fig. 1. Four days of actigraphy data from an individual with irregular sleep-wake rhythm disorder. Each line rep-
resents 48 hours, with the last 24 hours of each line replotted on the following line. Vertical black lines indicate

activity. There is no clear rest activity pattern noted.

Many neurodevelopmental disorders in children
have been associated with ISWRD. In a case series
of four congenitally blind, neurodevelopmentally
delayed children, most exhibited a non-24-hour or
free-running pattern; however, one exhibited an
irregular rest activity pattern, suggesting impair-
ment of light input to the SCN and a primary impair-
ment at the level of the circadian pacemaker.*
Patients with neuronal ceroid-lipofuscinosis, a
neurodegenerative disorder associated with
impaired cognition and optic atrophy and retinal
degeneration, frequently exhibit an irregular
sleep-wake pattern. However, despite abnormal
rest activity patterns, the daily rhythms of melatonin
and cortisol do not seem to be significantly disrup-
ted in these individuals, only becoming disrupted
late in the course of the illness. In addition, core
body temperature rhythms were only disrupted in
approximately half of the children studied, suggest-
ing the primary pathology may stem from the lack of
visual input secondary to the optic atrophy and
retinal degeneration.®

In patients with Angelman syndrome, a neurode-
velopmental disorder characterized by mental
retardation, seizures, gait and speech impairment,
epilepsy, and craniofacial abnormalities, circadian
rhythm sleep-wake disorders are common. ISWRD
occurs most frequently, but delayed sleep-wake
phase disorder and non-24-hour sleep-wake
rhythm disorder have also been observed. These
individuals have also been noted to have a
decrease in nocturnal melatonin levels corre-
sponding with their sleep-wake disturbances.®

Smith-Magenis syndrome is a genetic disorder
characterized by behavioral problems, craniofacial
abnormalities, and sleep disturbances, thought to
be related to abnormal melatonin secretion pat-
terns. Although the most common sleep distur-
bance observed is a complete inversion of the
sleep-wake schedule, these individuals also occa-
sionally present with ISWRD.” Finally, children with
autism spectrum disorder have also been demon-
strated to have an irregular sleep-wake pattern,
thought in part to be caused by an increased sensi-
tivity to external noise resulting in greater sleep
fragmentation.®

In a case series of elderly patients with demen-
tia, caretaker assessments of the sleep-wake
pattern demonstrated either inverted or irregular
sleep-wake patterns in most individuals, with an
overall decrease in the amplitude of the rest-
activity rhythm. In addition, this decreased ampli-
tude corresponded with abnormal patterns of the
core body temperature rhythm.® Later studies
have demonstrated similar findings with wrist ac-
tigraphy monitoring, demonstrating decreased
overall activity, decreased circadian amplitude,
and increased fragmentation of the rest-activity
rhythm in patients with dementia.’® Interestingly,
the magnitude of decreased rest-activity ampli-
tude correlates with the severity of dementia.'®
Also, increased fragmentation of the rest-activity
pattern correlates with greater impairment in
cognitive performance.’’

Both aging and Alzheimer disease (AD) have also
been associated with a decrease in amplitude of
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