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Abstract: Time-resolved near-infrared spectroscopy (TNIRS) enables us to assess 
baseline concentrations of hemoglobin (Hb) in the prefrontal cortex (PFC) which reflect 
regional cerebral blood flow and neuronal activity at rest. We have demonstrated that 
baseline concentrations of oxy-, deoxy-, total-Hb (μM/L), and oxygen saturation (SO2) 
(%) measured by TNIRS correlated with mini mental state examination (MMSE) scores 
in ISOTT2016 [1]. In the present study, we investigated whether TNIRS measured-Hb 
concentrations at rest allow us to predict MMSE scores in aged people with various 
cognitive function. We studied 202 subjects (male 87, female 115, age 73.4±13); we 
measured cognitive function by MMSE, and measured baseline concentrations of oxy-, 
deoxy-, total-Hb, and SO2 in the bilateral prefrontal cortex by TNIRS. We employed 
Machine learning techniques, i.e., deep neural network, support vector machine, 
random forest and self-organizing map for assessment of prediction of MMSE scores 
based on the Hb concentrations. From the analysis results by leave-one-out cross 
validation, a deep neural using the tanh activation function with dropout algorithm 
showed 97% accuracy for prediction of the MMSE score, i.e., 2 classes of 𝑥𝑥 <  24 and 
24 ≤ 𝑥𝑥. Not only the baseline concentration of SO2, but also of oxy-, deoxy-, total-Hb 
contributed to the prediction accuracy. These results suggest TNIRS may be a useful 
tool for screening test of cognitive impairment; particularly, mild cognitive impairment 
(MCI).  
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