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Abstract : 1t is universally recognized that biological rhythms in the frail elderly with
disorders such as dementia are liable to disruptions; however, studies exploring the
characteristic features of biological rhythms in the elderly and the factors causing
disruptions of the rhythms in the frail elderly, especially those in need of care and
residing in nursing homes are still few. We conducted the present study to examine the
characteristics of the biological rhythms and the factors causing disruptions of the
rhythms in 50 residents of special nursing homes for the elderly (9 men and 41 women)
using a continuous portable instrument. The results revealed disrupted 24-hr rhythms in
22 subjects (44%), nearly half of the study subjects. The results also suggested the
possible involvement of wake-sleep cycle reversal (P = 0.032) in the rhythm disruptions.
Activitles of daily living (P = 0.046), poriomania (P = 0.039), and participation in actions
(P = 0.039) were also found to be significant factors contributing to disruptions of the
biological rhythms. Seventeen residents (34%) showed considerable decrease in the
activities of daily living. The present findings on the characteristics of biological
rhythms and the factors involved in causing the disruptions of the rhythms in elderly
nursing home residents provide basic information for considering interventions to
improve care for the frail elderly in need of care in the clinical practice setting of nursing
care for the aged.
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The Actiwatch(27 x 26 X 9mm, 19g) is worn on the wrist of
the non-dominant hand in the same manner as a wrist
wotch. Actiwatch with a builtin accelometer which
generates electric currents corresponding to the extent and
frequency of upper extremity movements and memorizes
integrated values of the generated current.

Memorized records are converted into the amount of
behavioral activity. Changes in the amounts of behavioral
activities are displayed at 1-minute intervals continuously
over one week.

Fig. 1. Actiwatch(Actiwatch Mni-Mitter Co. Inc.)
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A case with a good, practically regular, behavioral rhythm pattern with respect to the hour of rising, bedtime

and day-time activities

Fig. 2. Normal behavioral rhythm patterns
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A case with a disrupted wake-sleep cycle rhythm, with unidentifiable hour of rising and bedtime and hence,

disappearance of the day-nigth border

Fig. 3. Day-nigth border disppearance type
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Table 1. Characteristics of the subjects and classification by the behavioral rhythms/actograms

Male n=9)  Female (n = 41 Total (n = 50)
n % n % n %
Age (y1) 60-79 4 444 11 268 15 30.0
80-89 4 44.4 17 41.5 21 42.0
90< 1 11.2 13 31.7 14 28.0
Care need grade 1 0 0.0 1 2.4 1 2.0
2 0 0.0 3 7.3 3 6.0
3 4 44.4 12 29.3 16 32.0
4 5 55.6 14 34.2 19 38.0
5 0 0.0 11 26.8 11 22.0
ADL Rank A 1 11.2 7 17.1 8 16.0
Rank B 4 44.4 10 24.4 14 28.0
Rank C 4 44 .4 24 58.5 28 56.0
HDS-R <20 9 100.0 32 78.0 41 820
21- 30 0 0.0 9 22.0 9 18.0
Rapport Yes 1 11.1 16  39.0 17  34.0
Practically no 3 33.3 12 29.3 15 30.0
No 5 55.6 13 31.7 18 36.0
Participation in events Yes 1 11.1 11 26.8 12 35.3
No 8 88.9 30 73.2 38 64.7
Wake-sleep cycle reversal Yes 6 66.7 19  46.3 25 1735
No 2 33.3 22 53.7 25  26.5
Poriomania Yes 6 66.7 6 14.6 12 353
. No 2 33.3 35 85.4 38 64.7
Gait (ambulation) Yes 6  66.7 13 31.7 19 38.0
No 2 33.3 28 68.3 31 62.0
Rhythm Behavioral rhythm normal type 4 44.4 24 585 28 56.0
Night-day border disappeared 4 44.4 10 244 14  28.0
Ultradian predominant 1 11.2 7 17.1 8 16.0
Actogram Normal 6 66.7 27  65.9 33 66.0
Decreased 3 33.3 14 34.1 17  34.0

ADL: Activiities of Daily Living, HDS-R:Hasegawa Dementia scale-Revised
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Table 2. Aassessment of the behavioral rhythms, actograms and related factors

Rhythm Actogram
Norr'nal Day-night Ultradian Normal Decreased
behavioral border .
rhythm disappered predominant pattern pattern
n=28 n=14 n=8 n=33 n=17
Gender Male 44.4 44.4 11.2 66.7 33.3
Female 55.8 27.9 16.3 65.7 34.1
Age 60-79 53.4 33.3 13.3 60.0 40.0
80-89 57.1 28.6 14.3 71.4 25.6
90< - 57.2 21.4 21.4 64.3 35.7
Care need grade 1 100.0 0.0 0.0 100.0 0.0
2 100.0 0.0 0.0 100.0 0.0
3 56.3 18.7 25.0 81.3 18.7
4 63.2 26.3 10.5 57.9 42.1
5 27.3 54.5 18.2 45.5 54.5
ADL Rank A 75.0 25.0 0.0 100.0 0.0 "‘;
Rank B 57.1 14.3 28.6 71.4 28.6 ; *
Rank C 50.0 35.7 14.3 53.6 46.4 ~
HDS-R <20 53.7 29.2 17.1 61.0 39.0
21-30 66.7 22.2 11.1 88.9 11.1
Rapport Yes 64.7 11.8 23.5 76.5 23.5
Practically no 56.3 37.5 6.2 68.8 31.2
No 47.1 35.3 17.6 52.9 47.1
Wake-sleep cycle reversal Yes 56.0 40.0 4.0 80.0 20.0
No 56.0 16.0 28.0 52.0 48.0
Poriomania Yes 50.0 41.7 8.3 91.7 8.3 ‘g "
No 57.9 23.7 18.4 57.9 42.1 -
Participation in events Yes 75.0 8.3 16.7 91.7 8.3 7 "
No 50.0 34.2 15.8 57.9 42.1 -
Gait (ambulation) Yes 63.1 21.1 15.8 78.9 21.1
No 51.6 32.3 16.1 58.1 41.9

* :p<0.05
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