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ABSTRACT

Blind people are prone to suffer from sleep-wake schedule disorders. This report describes 2 months of monitoring of

sleep patterns and aggressive behaviors in a totally blind, severely retarded adolescent boy, hospitalized in a psychiatric

hospital. The documented sleep-wake patterns seem to portray a sleep-wake schedule disorder with a monthly periodic ­

ity. Aggressive behav iors seem to echo the same periodicity, suggesting that a common or linked biobehavioral timing

mechanism may underlie both sleep and episod ic aggress ive outbursts. The need to consider sleep schedule disorders

as a primary process underlying some psychopathological disorders, and the related risks of misdiagnosis and mistreat­

ment , are highlighted. J. Am. Acad. Child Ado/esc. Psychiatry, 1995, 34, 6:820-824. Key Words: sleep, schedule

disorder, aggressive behav ior, blindness, retardation.

The light-dark cycle functions as a major regulator of
the circadian sleep-wake rhythm. A growing body of
evidence suggests that the neurohormone melatonin is
directly controlled by the light-dark cycle. Melatonin
is a pineal hormone released during hours of darkness
and is considered to be a potent synchronizer (zeit­
geber = timegiver) of circadian rhythms in animals
and humans (for reviews on the role of melatonin in
circadian regulation , see Armstrong, 1989; Reiter,
1986; Wurtman et al., 1991). It has been shown in
humans that administration of melatonin results in
sleepiness and that melatonin secretion is suppressed
by light. In addition, disturbances in melatonin secre­
tion have been associated with sleep disturbances, par­
ticularly in blind people (Arendt et al., 1988; Lewy
and Newsome, 1983; Sack et al., 1987; Tzischinsky
et al., 1991, 1992).
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Research studies suggest that some blind people
manifest a free-running sleep-wake rhythm in their
natural environment (e.g., Miles et al., 1977; Sack
et al., 1987). A free-running rhythm refers to a circadian
periodicity that differs from the more usual 24-hour
rhythm . It is usually longer and associated with delayed
sleep onset and rise times from one day to next. Such
patterns have been demonstrated in normal subjects
in environments isolated from time cues (Moore-Ede
et al., 1982).

The unique free-running rhythms seen in blind
people are likely to influence their social adaptation
and functioning, yet little is known about such interac­
tions. The following case study demonstrates what
appears to be a behavioral disorder associated with a
sleep-wake schedule disorder.

CASE PRESENTATION

P. was a 16-year-old, obese, large, Caucasian, blind
male with profound mental retardation at the time he
was referred to the Developmental Disabilities Unit
of a children's psychiatric hospital. Chief complaints
included aggressiveoutbursts characterized by self-inju­
rious and other-injurious behaviors, generalizedopposi­
tional behaviors, and sleep problems.

Developmental History

P. had a long history of medical problems starting
during gestation. The pregnancy was planned. P.'s
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mother used a thyroid hormone and smoked cigarettes
during her pregnancy. The length of the pregnancy
was 30 weeks. Furosemide was administered during
the week before delivery. Labor was complicated by
abruptio placentae with emergency cesarean delivery.
P.'s birth weight was 3 lb, 11 oz. Difficulty breathing
and Rh incompatibility were noted and treated. An
exchange transfusion was done, and P. used a respirator
for 6 weeks and spent 2 months in the Neonatal
Intensive Care Unit, where he suffered cardiac arrest
twice. Subsequently, he developed retrolental
fibroplasia with blindness secondary to positive pressure
oxygen supplementation. Reportedly, P. disliked being
touched and was unresponsive to common soothing
practices. Speech and motor milestones appeared at
appropriate ages.

P.'s early childhood was characterized by multiple
family moves and changes in special education settings.
P. was expelled from a number of schools because of
aggressive and destructive behaviors. Since the age of
12 years, P. no longer was involved in formal special
education because of the difficulties posed by his multi­
ple handicaps and disordered behaviors.

During the final few years preceding the current
hospitalization, P. had been cared for by his parents
and older brother while living at home. His family
remained devoted to his care but faced serious obstacles
in managing his behavior. P. dictated a disordered daily
routine for his family and responded with aggressive,
destructive, and self-injurious behaviors to any of their
limit-setting attempts. P.'s parents became unable to
confront him and set limits. They also seemed anxiously
attached to him and found it hard to accept prolonged
separation. P. was socially isolated and had no opportu­
nities to interact with other children or enhance his
education in a full-time special education program.

At the time of Pi's admission to the Developmental
Disabilities Unit, his sleep difficulties were seen as a
major problem. His sleep-wake schedule was disorga­
nized and there were severe difficulties in sleep initia­
tion, often coupled with aggressivebehaviors at bedtime
until he fell asleep.

A number of drug trials had been conducted in the
course of P.'s treatment prior to this admission. These
trials involved, separately and in different combinations,
haloperidol, thioridazine, chlorpromazine, phenytoin,
fluphenazine, triazolam, and chloral hydrate; however,
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these drugs had no positive effects on P.' s sleep-wake
patterns or disordered behaviors.

After P. was admitted to the unit, the initial DSM­
III diagnosis included stereotypy/habit disorder and
parent/child problem on Axis I; profound mental retar­
dation on Axis II; morbid obesity, blindness, frontal!
temporal lobe atrophy, and sleep disorder on Axis III;
chronic behavioral disturbances on Axis IV; and a
Global Assessment of Functioning score of lOon Axis
V. Standard tests of cognitive functioning could not
be completed because of P.'s multiple handicaps.

Assessment

To evaluate P.'s disorganized behavior including his
sleep-wake schedule disorder, P. was gradually weaned
from all medication. This was done in an attempt to
sort out P.'s primary disorder from possible drug effects
and side effects. After a washout period, a 58-day
assessment period of P.'s sleep-wake patterns and ag­
gressive behavior was completed.

During the 2 months of the study, P.'s aggressive
behaviors were charted in detail by unit's nursing and
milieu clinicians. An aggressive act was defined as a
completed or attempted self-injurious or other-injuri­
ous behavior. P.'s aggressive acts included self-mutila­
tion, pushing, hitting, kicking, biting, throwing objects,
and destroying objects. Each event was documented
as one episode regardless of its severity or consequences.
Data were analyzed separately for morning hours (from
7:00 A.M. to 3:00 P.M.) and evening hours (from 3:00
P.M. to 11:00 P.M.).

P.'s sleep-wake patterns were monitored by direct
observations. These observations resulted in daily rec­
ords of P.'s daily bedtime, sleep onset time, rise time,
night awakenings, and daytime naps. In addition, acti­
graphic monitoring objectively and independently as­
sessed P.'s sleep-wake patterns to validate the reports
of the nursing stuff. The actigraph is a computerized
activity monitor, worn on the wrist. It records limb
activity continuously. Actigraphic recordings provide
meaningful body activity measures over time that can
be translated validly by sleep-scoring algorithms into
sleep-wake measures (Cole et al., 1992; Sadeh et al.,
1989, 1991, 1994).

P.'s daily sleep-wake patterns are illustrated in Figures
1 and 2A. Figure 1 portrays P.'s actigraphic records
reflecting sleep-wake patterns over 3 weeks of monitor­
ing. The staffobservations ofsleep duration were highly
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Fig. 1 Three nonconsecurive weeks of acrigraphic recordings: black bars
indicare each epoch's activity level. Dark areas represent waking periods
with increased activity. White areas represent sleep periods with decreased
activity. Periods of "acrigraph off" are marked with stars.

correlated with actigraphic measures (r = .90, P <
.0001). It appears that when P. was asleep, his sleep
was sound and quiet with no interruptions by night
awakenings. His mean actigraphic sleep efficiency (per­
cent of actual sleep of total sleep period) was 97.1% and
his average sleep duration was 5.94 hours. However,
the circadian regulation was significantly disorganized.
Nights characterized by a relatively reasonable amount
of sleep alternated with sleepless nights or nights charac­
terized by very short sleep times.

Figure 2A illustrates P.'s sleep duration during the
58 days of monitoring. Since P. was awakened each
morning by staff at approximately the same time (7:00
A.M. to 9:00 A.M.), sleep duration was mainly deter­
mined by P.'s sleep onset time. The pattern seems to

reflect periods of alternation between long sleep periods
(e.g., 10 hours of sleep) and sleepless nights (days 13
to 20 and days 41 to 50). The periods are preceded
by periods in which sleep becomes gradually shorter
(days 1 to 8 and days 31 to 41), and followed by
periods of relative stability (days 21 to 34 and days
53 to 58).

On average, P. engaged in 5.3 acts of aggression or
attempted aggression per day during the 58 days of
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monitoring, divided into 3.2 aggressive acts and 2.1
attempted acts on average. More aggressive acts were
noted during the evening hours (mean = 3.36, SD =

0.95) compared to morning hours (mean = 1.93, SD =

0.70). Evening and morning levels of aggression were
highly correlated on a day-by-day basis (r = .57, P
< .0001).

The overall pattern of P.'s daily aggressive activity
is illustrated in Figure 2B. There are two distinct
periodic peaks separated by a 28-day interval.

Sleep and aggressive behavior data were correlated
across days. However, there were only nonsignificant
or modest correlations between specific daily aggressive
activity and nocturnal sleep duration. For example,
sleep duration was negatively correlated with the num­
ber of aggressive episodes in the evening hours (r =

- .32, P < .05). Evenings with increased violence were
followed by nights with shorter sleep. No significant
correlations were found between sleep duration of
the preceding night and aggressive behavior on the
following day.

To assess possible cyclic relationships between sleep
and aggressive behavior, we computed the nightly
differences in sleep duration from the previous night
and smoothed this measure and the measures of aggres­
sive episodes with a 3-day moving average window.
The smoothed daily number of aggressive episodes
was highly correlated with the smoothed day-to-day
variation in sleep duration (r = .63, P < .0001).

To examine the rhythm underlying both phenom­
ena, an autocorrelation analysiswas performed with the
smoothed measures. Autocorrelation analysispeaked on
the 28th day for both aggressive behavior (r = .95, P
< .0001) and average sleep duration variability (r =

.64, P < .0005), suggesting that a 28-day rhythm
underlies these two phenomena.

The results of these analyses are visually obvious
(Fig. 2). P.'s aggressive behavior peaked at the time
that his sleep-wake system was in its most disorganized
state, alternating between nights with extended sleep
and sleepless nights. As soon as P.'s sleep-wake system
stabilized, his aggressive behavior subsided.

DISCUSSION

The tendency of normal individuals to develop free­
running or otherwise disordered sleep-wake schedules
under artificial conditions has been demonstrated in a

J, AM. ACAD. CHILD ADOLESC. PSYCHIATRY, 34:6, JUNE 1995



SLEEP AND AGGRESSIVE BEHAVIOR

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58

Day

Fig. 2 Sleep duration (A) and number of aggressive episodes during
morning and evening hours (B) as documented during a 58-day period.

Arendt], Aldhous M, Wright] (1988), Synchronization of a disturbed sleep­
wake cycle in a blind man by melatonin treatment. Lancet 1:77-773
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number of studies (see Moore-Ede et al., 1982). To
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