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Sleep Structure and Sleep-wake Rhythm in Elderly Patients with Dementia

Hideharu Iida (Department of Psychology, Saitama Medical School, kawakado, Moroyama, Iruma-gun, Saitama
350-0436, Japan)

Sleep structure in dementia is influenced by various factors, including the underlying cause and severity of
dementia, the presence of somatic complications, the level of activities of daily living (ADL) and the patient’s age. The
characteristics of sleep structure and the sleep-wake rhythm in elderly dementia patients, eleven bedridden patients
and nine semi-dependents assessed by clinical dementia rating (CDR) were studied by comparing their night sleep
polygraphs and records of day and night activity levels with those of normal elderly group. To examine the effect of
social interactions on nocturnal sleep, activity levels were recorded for the twelve bedridden patients over a period
of four consecutive days.

In dementia groups (N=20), the percentages of stage I sleep was significantly higher (P<0.01) and the
percentages of stage Il sleep, slow wave sleep and sleep efficiency index were significantly lower (P<<0.01) than that
in normal healthy elderly groups (N=10). In the bedridden groups (N=11), the percentages of stage II sleep and
REM sleep were significantly lower (P<<0.01) and the percentages of stage I sleep was significantly higher (P<0.01)
than that in semi-dependent groups (N=9). Furthermore, DA (the daytime activity) and %DA (ratio of daytime
activity to nighttime activity) decreased significantly in the dementia groups than normal healthy elderly groups and
only a few cases in dementia groups showed a clear circadian rhythm of activity/rest.

Also, the sleep rate during nighttime for the bedridden patients (N=12) increased following social interactions. In
particular, the sleep rate of patients who had a sleep rate of less than 40% for a standard night increased significantly
after social and interactive exercises (P<0.01).

The observed changes in sleep structure and loss of circadian rhythm of activity/rest recognized in elderly
dementia suggest the possibility of the dysfunction of a biological rhythm caused by functional and physiological
changes in the brain. Moreover, manipulation of social and interactive exercises is a useful therapeutic method for
the improvement of sleep disorder in bedridden patients deficient in social synchronizers who sleep poorly at night.
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Table 1. Subjects

Population Elderly deminted patients Normal healthy elderly

(N=45) (N=10)
Clinical
evaluation(CDR) CDR=3 CDR=lor 2
Group Bedridden group Semi-dependent group
(N=30) (N=15)

(N=|15) (N=|15)

Recodes | Sleep polygraphs Activity level Sleep polygraphs Sleep polygraphs

24-hour activity 4 consecutive 24-hour activity 24-hour activity
days
Exception (N=4) (N=3) (N=6) (N=0)
Subjects N=11 N=12 N=9 N=10
Age 789 £ 89 80.7 £58 782 8.0 721 %56
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Fig. 1. Sleep structure and activity level (Bedridden group)

Fig. 1. Sleep structure and 24-hour activity level (bedridden group).
Sleep polygraph and change in activity level over 24 hours are shown.
This patient was bedridden and showed substantial damage to ADL
and linguistic communication. There is no clear circadian rhythm
(%DA=1.074), and the sleep structure consists of repeated shifting
between stage I and arousal.
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Fig. 2. Sleep structure and activity level (Semi-dependent group)

Fig. 2. Sleep structure and 24-hour activity level (semi-dependent
group). Sleep polygraph and change in activity level over 24 hours are
shown. This patient was semi-dependent on care for daily activities
and his severity of dementia was at an intermediate level. The daytime
activity (DA) is comparatively high and a circadian rhythm is detectable
(%DA=2.21). The sleep structure shows a 40% stage I sleep, which is
high but stage II sleep and REM sleep are also detectable.
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Fig. 3. Sleep structure and activity level (Healthy elderly group)

Fig. 3. Sleep structure and 24-hour activity level (normal healthy
elderly group). Sleep polygraph and change in activity level over 24
hours are shown. The elderly in the group are completely independent
in daily activities. DA is high and a clear circadian rhythm is detectable
(%DA=4.44). The sleep structure shows about 50% stage II sleep. Slow
wave sleep and REM sleep are also detectable.
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Fig. 4. Sleep structure
Fig. 4. Sleep structure comparison between dementia groups and
normal healthy elderly group. When the dementia groups were
compared with the normal healthy elderly group, the percentages
of sleep interruption by arousal and stage I sleep were significantly

higher (P<0.01), while the percentages of sleep stage II and slow wave
sleep were significantly lower (P<0.01).
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Fig. 5. Sleep structure

Fig. 5. Sleep structure comparison between bedridden group and
semi-dependent group. When the bedridden group were compared
with the semi-dependent group, the percentages of stage II sleep and
REM sleep were significantly lower (P<0.01) and the percentage of
sleep stage I significantly rose (P<0.01).

Activity/min
120

100 A

80 -

60 1

40 4

20 4

0

Healthy elderly group
(N=10)

Dementia group
(N=20)

Fig. 6. Day time activity(DA),Night time activity(NA) and %DA

Fig. 6. Comparison of daytime activity level (DA), nighttime activity
levels (NA) and %DA between the dementia groups and the normal
healthy elderly group. The DA and %DA is significantly lower for the
dementia groups (P<0.01).
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Fig. 7. Changes in activity and sleep rate after social exercises(N=12)

Fig. 7. Activity level and sleep rate in dementia patients for a four-day
period. Although the percentage of nocturnal sleep on the night of day
3 increased when social and interactive exercises were performed on
the day 3, significance was not established.
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Fig. 8. Changes in sleep rate of the good sleep rate group and the
bad sleep rate group. Sleep rates were compared between the group
with more than 40% sleep rate and the group with less than 40% sleep
rate on the standard nights of nights 1 and 2. On day 3, after social
and interactive exercises were performed, the group with a sleep rate
lower than 40% on the standard night showed a significant increases
(P<0.01) in sleep rate when compared to the standard nights.
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