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Physiological and Mechanical Stresses during Climbing Mt. Fuji at Exercise,
Rest, and Sleep by Experienced Aged Mountaineers

Yuuho Sasago and Masayoshi Yamamoto

National Institute of Fitness and Sports in Kanoya, 1 Shiromizu, Kanoya, Kagoshima, 891-2393, Japan

ABSTRACT. The purpose of this study was to evaluate various physiological and mechanical stresses
induced by climbing Mt. Fuji (3,776m), at various phase such as exercise, rest, as well as sleep.
Seven middle and old aged mountaineers, 5 males and 2 females, who have a lot of mountaineering
experiences participated in this study. On the first day, they climbed up to the top of the mountain, which
took about 7 hours, and stayed over the night there. On the second day, they had a mild exercise (i.e.,
walking around the crater) for 3 hours and stayed over the night there again. Finally on the third day,
they climbed down the mountain which tock about 3 hours. As a result, SpO, at rest decreased from 92%
at 2,400m (starting point) to 79% on the summit in average, and the SpO, during exercise also decreased
from 84% to 68% in average. The SpO, during sleep remarkably decreased from 97% at sea level to
68% on the summit. The heart rate (HR) during walking was around 76%HRmax at the starting point,
but increased up to 86%HRmax near the top in average although they walked at their own normal pace.
Systolic blood pressure at rest increased from 126mmHg at sea level up to 150mmHg around the top
in average. Mechanical stress estimated by ground reaction force was 3 times larger during descending
compared to ascending the mountain. In conclusion, climbing Mt. Fuji put so much physiological and
mechanical stresses even onto well-experienced aged mountaineers.
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