
  

  

IRS (Near infra-red spectroscopy) is a spectroscopic device to assess the dynamic changes in the hemoglobin 

concentration evoked by brain activity. NIRS has many advantages, in other words, non-invasive, easy to use compared to 

other brain functional measurement devices. It needs neither shielded room nor strong magnetic fields. Its measurements 

are robust to the motion artifacts. Although there is no established analysis method for NIRS, many studies using NIRS have 

been reported due to its convenience. 

It has been said that NIRS data reflects brain activities of cortical surface. Recently, it is reported that NIRS data reflects not 

only cortex blood flow but also the scalp blood flow. To discuss about the relationships between scalp and cortex flows, several 

studies are reported from the various points of view, however, it has not been reported on the causality between scalp and cortex 

flows.  

Granger causality is one of the useful methods to detect the relationships between time series. Recently, many studies have 

been reported about the effective connectivity between the ROIs (regions of interest) based on Granger causality. In this report, 

we apply Granger causality for the NIRS data to detect the relationship between scalp and cortex blood flow in Stroop task.  

Three healthy subjects took part in the experiment. We measured scalp blood flow and conventional NIRS data 

simultaneously using high density probe holder (Figure 1). The high density probe holder is new equipment with which the 

scalp blood flow can be measured in addition to the conventional NIRS data (Figure 2 and 3). After obtaining the data, to detect 

the relationship between the blood scalp flow and conventional NIRS data, we apply Granger causality and calculate the 

Granger causality probability.  

 

 
 

 
 

 

As a result, in two of three subjects, we detected the Granger causality strongly from the scalp blood flow data to the 

conventional NIRS data. This method can be useful to quantify the contribution ratio that the scalp blood flow data influences 

on the conventional NIRS data.  
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