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Introduction: The current fNIRS data analysis methods are based on the application of the general 

linear model (GLM) in the observed hemodynamic signals and the expected response function of the 

individual [1]. Therefore, fNIRS data analysis of experiments with an ecological environment and 

naturalistic stimuli are limited and new methods for analysing this data are required. In that way, we 

propose a novel method to analyse fNIRS signals from experiments within the above-mentioned 

context [1]. We search for correlations between fNIRS signals of different individuals when they are 

submitted to the same stimulus and associate those correlations to behavioral responses. The 

methodology can be described in three main steps: (i) We apply the Inter Subject Correlation (ISC) 

analysis by measuring the similarity between brain hemodynamic signals for each pair of subjects, 

who were submitted to the same stimuli [2]. (ii) We compute the distance between behavioral 

responses for each pair of subjects. (iii) Finally, we compute the test for associations between the ISC 

and behavioral responses similarities. The statistical significance of these associations is assessed 

using the Multivariate Distance Matrix Regressor (MDMR) [3]. As an illustration, we performed an 

emotional music induced experiment and applied our methodology to the data from this experiment. 

Materials and Methods: We collected fNIRS signals of 33 subjects submitted to the following 

protocol: 30 s in resting + 60 s listening to a music excerpt + time to answer the SAM +30s resting. 

The protocol was repeated eight times as we had eight music excerpts, which were previously 

classified as positive/negative valences, and high/low arousal [4]. The fNIRS signals were acquired 

using a NIRS Sport 8x8 NIRSx Medical Technologies, with 8 LED sources (750 e 860 nm) modulated 

by frequency and 8 detectors. The acquisition occurred with sample rate of 7.91 Hz. The 8 sources 

and 8 detectors were positioned at the prefrontal cortex based on the 10-20 EEG international system, 

resulting in 20 channels with 3 cm distance between source and detectors. 

Results: We found a positive statistical significant correlation (r=0.139, p-value < 0.05) between the 

ICS measure and behavioral response similarities for the most negative excerpt. Our findings suggest 

that subjects with similar emotional responses to the music stimuli presented more similar brain 

activation trajectories. Furthermore, more than half of the subjects reported responses in agreement 

with the characterization previously made by Andrade et al., considering only musicological features  

Discussion: The main advantage of the proposed method is that the experimental protocol may not 

be restricted to a block or event related design. It requires only two conditions i) fNIRS data of 

multiple subjects submitted to the same stimuli; ii) behavioural data (e.g., questionnaires, etc) related 

to those stimuli. However, some limitations must be considered. First, systemic artifacts may cause 

spurious signal correlations leading to biased results, which might be more related to the vascular 

responses than the neural ones. Second, since the vascular system is different between children, adults 

and elderly, it is fundamental to work with participants in the same age span.  

Conclusion: We believe that this methodology is promising when considering fNIRS experimental 

designs with more ecological validity, in which block and event-related designs are not suitable.  
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