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Fluctuation of physical information due to sleep deprivation

Misuzu Ishiil), Yasuko Kawakami® and Shigeo Okubo'”

Summary Modern society has various stressors, and the health hazard from the accumulation of
sleep deprivation is finally beginning to be recognized as a social problem. Exposure to various
stresses causes stress-related diseases. Chronic stress triggers apoplexy, high blood pressure, and
severe illnesses such as lifestyle-related heart diseases in addition to functionality somatic
syndrome. However, only few studies on stress, especially chronic stress, have been conducted
thus far. In addition, no method for chemically quantifying chronic stress has been established. In
this study, changes were analyzed, focusing on the amount of saliva secretion, autonomic nervous
activity, heart rate, saliva cortisol concentration, and saliva a -amylase activity, under sleep
deprivation. As a result, knowledge different from that for acute stress was obtained. Accurate

understanding of these changes will help develop methods for quantifying chronic stress.
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Fig. 1 Experimental protocol.
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Tablel The questionnaire of subjective symptoms ( “Jikaku-sho shirabe” used in this study).
intensity Disagree Agree Agree Agree Agree

* symptoms feelings completely scarcely slightly considerably strongly
I 1 I feelheavy in the head 1 2 3 4 5
I 2 I feel nervous 1 2 3 4 5
v 3 Ifeeldryeyes 1 2 3 4 5
il 4 Ifeelil 1 2 3 4 5
I 5 Ifeelrestless 1 2 3 4 5
m 6 I feel headache 1 2 3 4 5
A% 7 I feela pain in the eyes 1 2 3 4 5
v 8 I feelstiff in the neck and shoulders 1 2 3 4 5
m 9 I feel the brain hot or muddled 1 2 3 4 5
I 10 I feel giving a yawn 1 2 3 4 5
v 11 I feela pain in the hands or fingers 1 2 3 4 5
m 12 I feel dizziness 1 2 3 4 5
I 13 I feel drowsy 1 2 3 4 5
I 14 I feellack of a desire to do something 1 2 3 4 5
I 15 T feel anxiety 1 2 3 4 5
v 16 T feel eyes blurred 1 2 3 4 5
I 17 1 feeltired in the whole body 1 2 3 4 5
I 18 I feel depressed 1 2 3 4 5
v 19 I feel dullness in the arms 1 2 3 4 5
I 20 1 feel difficulty in thiking 1 2 3 4 5
I 21 I feela desire to liec down 1 2 3 4 5
v 22 1 feel eyestrain 1 2 3 4 5
IV 23 [Ifeela lower back pain 1 2 3 4 5
V 24 T feeleyes blinking 1 2 3 4 5
IV 25 I feeltired in the legs 1 2 3 4 5
*

I ; Feeling of drowsiness, II ; Feeling of instability, IIl; Feeling of uneasiness,
IV; Feeling of local pain or dullness, V ; Feeling of eyestrains.
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Table2 Effect of sleep load on physical parameters.

Adequate sleep

Inadequate sleep V. g
(approximately 5 hours) | (approximately 8 hours)
%

Amount of salivary

el 0.13£0.02 0.10=£0.02
g/min)
Parasympathetic 19384306 | 22424360
nervous activity (HF)
Sympathetic nervous
ety (LI 3.12£0.60 3.17+1.04
Heart rate
P 76.71.89 74.7£1.69
} AM. 0.268+0.033 0.264+0.019
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/di
(heldh) 0.158£0.023  0.162£0.035
a-Amylase (U/mL) 94.3+242 86.5+12.2
* 1 p<0.05
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I : eyestrains

IT : local pain or dullness

III : uneasiness

IV : instability

V : drowsiness

Inadequate sleep (approximately 5 hours)

11.6 ]*
8.6
6.4
6.6
7.9
]*
6.4
7.1
6.9
10.1
:| %
8.6

adequate sleep (approximately 8 hours)

n=8 * :p<0.05

Fig.2 Sleep deprivation and subjective symptoms.
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