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Evaluation of the Correlation between Oxygen Saturation Calculated
from NIRS Signals and SpO, from Pulse Oximetry
for Frontal Area during Acute Hypoxic Exercise

Daisaku KURITA, Tamotsu TERAO, Shunya TAKIZAWA, Tomoko KUTSUZAWA,
Munetaka HAIDA, Shin YAGIHARA and Hayashi MOROZUMI

Abstract

We measured functional near-infrared spectroscopy (fNIRS) and pulse oximetry for frontal area simultaneously, in two
male subjects during acute hypoxic exercise. Apparent SpO, (App-SpO,)  value was defined by using the pulsatile component
in the NIRS signals, the time course of changes in oxy-hemoglobin and deoxy-hemoglobin. Pearson's correlation coefficient
between App-SpO, and SpO, was evaluated during following six periods, at rest (6 minutes), walking exercise(6 minutes) by
treadmill at a speed as fast as possible, and after exercise(6 minutes) in hypobaric chamber under the altitude of 0m (1013 hPa)
and 1500m (837 hPa) conditions respectively. Especially under the altitude of 1500m condition, Pearson's correlation coeflicient
between App-SpO, and SpO, during the rest after exercise was showed significant high value while the coefficient during exercise
was showed low value. The time course of changes in App-SpO, during the rest after exercise overshot without SpO,. Our trial
suggests that App-SpO, may be a useful tool to see a brain oxygenation states unaffected by skin blood flow.

(Tokai J. Sports Med. Sci. No. 26, 59-67, 2014)
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(C) (CH: Channel, S: light source, D: detector)
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Optodes arrangement on subject.

(a) The pulse oximetry optode attachment on the left forehead.

(b) The fNIRS optodes arranged on the right forehead.

(c) Schematic view of seven fNIRS channels between light source and detector, and pulse oximetry optode.
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Fig 2 Frequency spectrum on NIRS signals during the process of the rest, walking exercise , and the rest after
exercise under the altitude of 0Om and 1500m conditions on subjects 1 (a) and 2 (b).
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Fig 3 The time course of changes in pulsatile components of HbO (red) and HbR (blue) after appropriate band pass
filtering. HbO(C-T) and HbR(C-T) represent the intensity from the crest to the trough of each pulsatile
component.
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Fig 4 The time course of changes in HbO, HbR, App-Sp0,, and SpO, during the process of the rest (6 minutes),
walking exercise (6 minutes), and the rest after exercise (6 minutes) under the altitude of Om and 1500m
conditions continuously on subjects 1 (a) and 2 (b).
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*1 EBEEHEFIOCRICHITS SpO.DZELICHYT D App-SpO,DZELDET Y > DEREFREL
Table 1 Pearson's correlation between App-Sp0O, and SpO, during the process of the rest, walking exercise, and the
rest after exercise under the altitude of Om and 1500m conditions.

Subject 1 (Ch 3) Om 1500m
Rest -0.1474 0.10348
Walking exercise 0.25861* -0.20905*
Rest after exercise  -0.02499 0.38974*
Subject 2 (Ch 6) Om 1500m
Rest -0.16437 0.03552
Walking exercise 0.24604* 0.0588
Rest after exercise  0.05675 0.45277*
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