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[Abstract] Objective To evaluate the accuracy of applying functional near-infrared spectroscopy (fNIRS) for
measurement of short-term heart rate variability (HRV). Methods Sixteen college students were recruited from Wuhan University
and surrounding universities as the volunteer subjects from October 2020 to September 2021. The short-term HRV of subjects
in resting state was simultaneously measured with electrocardiogram (ECG) and fNIRS. The consistency of the results measured
with fNIRS on the forehead and at the finger was evaluated; and the accuracy of fNIRS measurements was assessed using the
result of ECG measurement as the golden standard. Results No statistically significant differences existed between the fNIRS
measurements on the forehead and at the finger in these short-term HRV parameters including sympathetic nervous system index
(SNS index), parasympathetic nervous system index (PNS index), pressure index, Mean RR, standard deviation of normal-to-
normal RR intervals (SDNN), triangular interpolation of normal-to-normal intervals (TINN), approximate entropy (ApEn) and
sample entropy (SampEn). Excepting for the entropy parameters (ApEn: P<0.05 and SampEn: P<0.01) that are for measuring the
complexity of time series, no statistically significant differences were observed in most short-term HRV parameters (PNS index, SNS
index, pressure index, Mean RR, SDNN and TINN) between the fNIRS measurements and the ECG golden standard. Conclusion

With satisfactory accuracy, it is feasible to use fNIRS in measuring short-term HRV.

[Key words] heart rate variability; functional near-infrared spectroscopy; accuracy
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Tab.1  Comparison of short-term HRV parameters measured

by fNIRS at the finger and on the forehead in resting state
HRVZ$L fNIRSF 15 fNIRSK t P
PNSTHAL -0.70 + 0.83 -0.75 + 0.78 0.82 0.43
SNSHE L 0.86 + 0.85 0.97 + 0.86 -1.50 0.15
SDNN (ms) 38.63 + 14.66  37.45+13.04  0.84 041
TINN(ms) 268.75 + 85.95 267.14 £ 69.54 0.06 0.95
JESWAE =14 9.58 + 2.67 10.36 £2.3¢  -122 024
Mean RR(ms)  763.09 + 112.55  764.98 + 107.41 —1.02 0.32
ApEn 1.14 £ 0.15 1.15 £ 0.15 -0.55 0.59
SampEn 1.21 £ 0.24 1.20 £ 0.24 0.80 0.44
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