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Association between ambient temperature and

SpO, during ascent/descent of Mount Fuji
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Abstract

Previous studies have reported that an elevation in body temperature decreases arterial
oxygen saturation during mountain climbing. However, it remains unknown whether ambient
temperature is associated with arterial oxygen saturation during mountain climbing. Therefore,
we measured pulse oximetry oxygen saturation (SpO,) and ambient temperature during ascent/
descent of Mount Fuji in 6 healthy men. SpO, decreased during ascent and increased during
descent; the highest point was Ryutsu Keizal University (baseline; 38 m above sea level, 98.1
+04 %) and the lowest point was the Yoshida trailhead peak (3,710m, 82.0 =44 %). Heart rate
increased with the reduction of SpO, from the baseline (73 £ 9bpm) to the Yoshida trailhead peak
(110 = 17bpm). The ratio of subjects with subjective symptoms of acute mountain sickness was
highest at the 8th station (3,040m, 5/6 [83.3%]). Comparing ascent and descent, SpO, was lower
during descent than during ascent at the Original 8th (3,370m, 82.8 =28 vs 86.9+3.3% , P = 0.04)
and 7th (2,700m, 90120 vs 926+22% , P = 0.04) stations, although there were no differences
in atmosphere (684 vs 683 and 744 vs 739hPa, respectively). Ambient temperature was higher
during descent compared to during ascent (13.3 vs 12.1 and 180 vs 17.3 T , respectively). An
elevation in ambient temperature may be associated with a decrease in SpO, during mountain

climbing.
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Table 1 Mount Fuji ascent/descent meteorological data.

. . Altitude Atmosphere, Ambient Humidity, Whether

Time Point above sea S .. Remark
hPa temp., °C % Conditions
level, m
12 : 45 5th station 2,305 775 24.1 61.0 Cloudy 13 : 40 onset of ascent
15 : 25 T7th station 2,700 739 173 87.0 Cloudy
17 © 28 8th station 3,040 710 139 93.0 Clear
19 : 07 Original 8th station 3370 683 12.1 89.0 Clear ~ Dimner. sleeping
21 00 re-onset of ascent

03 : 44 Yoshida trailhead peak 3,710 655 8.3 90.0 Clear 5 :00 onset of descent
05 : 40 Original 8th station 3,370 684 133 52.0 Clear
07 : 13 Toilet at 7th station 2,640 744 18.0 95.0 Cloudy
08 : 41 5th station 2,305 775 188 84.0 Cloudy

Temp, temperature.
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Figure 1. Altitude above sea level, atmosphere and pulse oximetry oxygen saturation (Sp0O,) during ascent/

descent of Mount Fuji.
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Values are means + SDs. White circles, values during ascent; gray circles, values during
descent; black circle, baseline value measured at Ryutsu Keizai university. *P < 0.05 and

**P < 0.0005 vs. just before point.
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Figure 2. Ambient temperature and pulse oximetry oxygen saturation (Sp0O,) at the Original 8th and 7th stations.
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Big circles, means £ SDs; small circles, individual values. White
circles, values during ascent; gray circles, values during descent.

Figure 3. Heart rate and blood pressure (BP) during ascent/descent of Mount Fuji.
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Values are means * SDS.J_*P < 0.05, P < 0.005, and ***P < 0.0005 vs. Ryutsu Keizai university and the
5th station during ascent; ' P < 0.05 vs. all points except for the Original 8th station during ascent.
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Table 2 Acute mountain sickness score during ascent/descent of Mount Fuji.

Subjects with

N /
Point (altitude above sea level, m) Headaches au'se.a Dizziness subjective
vomiting
symptom
F value 29 14 14
7 (%)
P value 0.01 0.23 0.23
Ryutsu Keizai university (38 m) 00 = 00 00 = 00 00 = 00 0(0.0)
5th station (2,305 m) 05 = 05 03 = 05 03 = 05 3 (50.0)
7th station (2,700 m) 07 = 05 02 = 04 03 = 05 4 (66.7)
8th station (3,040 m) 08 = 047 02 = 04 02 = 04 5(83.3)
Original 8th station (3,370 m) 07 *= 057 02 = 04 02 = 04 4 (66.7)
Yoshida trailhead peak (3,710 m) 08 = 08 03 = 05 02 = 04 4 (66.7)
Original 8th station (3,370 m) 03 = 05° 02 = 04 02 = 04 2(33.3)
Toilet at 7th station (2,640 m) 03 = 05" 00 = 00 00 = 00 2 (33.3)
5th station (2,305 m) 02 *= 04" 00 = 00 00 = 00 1(16.7)

Values are means * SDs or number of subjects (%). *P < 0.05 vs. Ryutsu Keizai university; P < 0.05 vs.
the 7th station; *P < 0.05 vs. the 8th station; “P < 0.05 vs. the Original 8th station during ascent; *P <

0.05 vs. the Yoshida trailhead peak.
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