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A Trial of Evaluation for Quality of Sleep using a
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Deterioration in quality of sleep (QOS) according to aging decreases quality of life (QOL). It is important to maintain QOS
high and healthy in the lifestyle and also from respect of the occupational health. Here, we tried the noninvasive evaluation of QOS
by installing wristwatch-type motion sensors for corporate workers.

Subjects were 6 male employees (mean age, 50.5 + 2.6 years old) of a machine manufacturer located in Inuyama City who
underwent a company-wide medical check-up. They were judged by the health management center the needed lifestyle guidance.
Subjects undertook the Anti-Aging QOL Common Questionnaire (AAQol) and QOS analysis by using a three-dimension
accelerometer (Actigraph, A.M.1., USA). The sensor was continuously installed in the subject for one week and the body motion
measurement was performed. The data was analyzed by software AW2 (A.M.1.) referring to the sleep diary described.

Problems were not noted in the subjective symptom or their lifestyle by AAQol.
Various sleep parameters were calculated from the continuum movement measurements of one week of each subject. The sleep
efficiency was more than 90% and the total sleep time 6 hours or more in all subjects. The difference was noted in the amount of the
mean activity and number of awakening episodes during sleep. In a subject accompanied abdominal pain during the observation
period, the number of awakening episodes increased and the sleep efficiency decreased to less than 70%, indicating low QOS. The
daytime mean activity was low with high frequency of the doze the next day of the low QOS sleep.

The monitor of the physical movement for 24 hours by an accelerometer may be useful for the quantitative evaluation of QOS

and the activity level in daytime.
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Fig. 1 Sleep diary and activity data from actigraph.
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Table 1.  Sleep parameter by actigraph.
Status Parameter Explanation Unit
Daytime mean activity Amount of mean activity in the daytime number/min
Awoken time Time of being awoken min
Awaking o ) )
Sleeping time Time to doze min
Number of doze Number of doze (> 5 min) while awaking number
Lying Sleep latency Goodness of going to sleep min
. (Minutes of sleeping time/Minutes of main
Sleep efficiency ) %
sleeping) %100
Number of awakening ) ]
) ) Marker of awakening during sleep number
Sleeping episodes (> 1 min)
Number of awakening ) )
) ) Marker of awakening during sleep number
episodes (> 5 min)
Mean activity during sleep Amount of mean activity while sleeping number/min
Total sleeping time min
A whole day L .
Total activity time min
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Table 2.  Sleep parameter in each subject.
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9@ 1 B B (Day 7) 1ZEH R EERF OTE B & (Fig. 3)
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Sleeping

Number of wakening

Number of wakening

ID # Sleep efficinecy Mean activity
episodes (> 1 min) episodes (> 5 min)
% Number Number Number/min
1 9%4 £+ 55 30 + 18 12 + 10 12 + 57
2 916 = 94 90 =+ 83 20 =+ 27 179 £+ 73
3 987 £+ 16 18 + 15 03 =+ 05 9.0 + 22
4 958 + 32 77 = 41 12 + 16 136 £ 25
5 943 + 29 73 = 30 23 + 08 129 + 30
6 903 = 54 117 + 71 30 + 19 30 + 81
A whole day Awaking Lying
ID#  Total sleeping time Mean activity Sleep latency
Min Number/min Min
1 4410 + 534 209.2 + 197 132 + 143
2 405.7 + 334 1959 + 198 80 51
3 4811 + 3338 1553 + 352 238 + 361
4 4413 + 78.0 1908 + 454 255 £+ 173
5 4028 + 70.9 2154 + 275 72 % 1.7
6 3795 + 78.0 1864 + 109 57 3.0

Data was expressed as mean+SD.
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Fig. 2 Data from actigraph in a case (ID #2).
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Fig. 3 Daytime mean activity (ID #2). Fig. 5 Sleep efficiency (ID #2).
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