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The Effects of Nocturnal Sleep during the Normobaric Hypoxic Environment on the
Autonomic Nervous Activity and the Condition in the Hakone-Ekiden Athletes

Hayashi MOROZUMI, Noriaki NISHIDE, Yasuhiro YAMASHITA and Tamotsu TERAO

Abstract

The purpose of this study is to elucidate the effects of nocturnal sleep during the normobaric hypoxic environment (altitude
; 3000m) on the autonomic nervous activity and the condition at rising in the Hakone-Ekiden athletes. Subjects were four long-
distance runners. The arterial oxygen saturation (SpO,) was measured during night sleep. Sympathetic and parasympathetic
activities were evaluated by the spectral analysis of heart rate variability. Low frequency power (LF, 0.04-0.15 Hz) and high
frequency power (HF, 0.15-0.40 Hz) were obtained. HFnu(HF/(LF+HF) X 100) at rising was used as an indicator of
parasympathetic activities. Sleep, diet, fatigue and physical condition levels at rising were evaluated by Condition Check Sheet
(CCsS).

The results are as follows:

1) The mean SpO, during night sleep showed 87-88%.

2)  HFnu at rising in four subjects showed above 50.

3)  Evaluation by CCS at rising showed a tendency to high scores for sleep, diet and condition levels.

These results suggest that the nocturnal sleep during the normobaric hypoxic envionment at 3000 m simulated altitude may
be a useful method for stimulating the activity of the autonomic nervous system and effective condition in the Hakone-Ekiden

athletes
(Tokai J. Sports Med. Sci. No. 27, 43-49, 2015)
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Table. 1 Physical characteristics of the subjects
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Fig. 1 Changes in HFnu at nocturnal sleep during the
normobaric hypoxic tent. (Subject A)
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Fig. 3 Changes in HFnu at nocturnal sleep during the
normobaric hypoxic tent.(Subject C)
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Fig. 2 Changes in HFnu at nocturnal sleep during the
normobaric hypoxic tent.(Subject B)
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Fig. 4 Changes in HFnu at nocturnal sleep during the
normobaric hypoxic tent.(Subject D)
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