
Accepted Manuscript

Title: Resting-State Functional Connectivity in prefrontal
cortex investigated by functional near-infrared spectroscopy:
A longitudinal and cross-sectional study

Authors: Shijing Wu, Lantian Gao, Changshui Chen, Jun Li,
Sailing He

PII: S0304-3940(18)30437-3
DOI: https://doi.org/10.1016/j.neulet.2018.06.034
Reference: NSL 33665

To appear in: Neuroscience Letters

Received date: 30-4-2018
Revised date: 7-6-2018
Accepted date: 20-6-2018

Please cite this article as: Wu S, Gao L, Chen C, Li J, He S, Resting-State
Functional Connectivity in prefrontal cortex investigated by functional near-infrared
spectroscopy: A longitudinal and cross-sectional study, Neuroscience Letters (2018),
https://doi.org/10.1016/j.neulet.2018.06.034

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.neulet.2018.06.034
https://doi.org/10.1016/j.neulet.2018.06.034


1 
 

Resting-State Functional Connectivity in prefrontal cortex 

investigated by functional near-infrared spectroscopy: A longitudinal 

and cross-sectional study 

 

Shijing Wua, Lantian Gaob, Changshui Chena, Jun Lib,c* and Sailing Heb* 

 

a. School of Information and Optoelectronic Science and Engineering, South China Normal 

University (SCNU), Guangzhou 510006, China 

b. Guangdong Provincial Key Laboratory of Optical Information Materials and Technology, South 

China Academy of Advanced Optoelectronics, South China Normal University (SCNU), 

Guangzhou 510006, China. 

c. Key Lab for Behavioral Economic Science & Technology, South China Normal University 

(SCNU), Guangzhou 510006, China 

 

*Corresponding author: Sailing He, Jun Li 

 

Email: sailing@kth.se, jun.li@coer-scnu.org  

 

Highlights 

 fNIRS is used to investigate the stability of resting state functional connectivity (RSFC) in the 

prefrontal cortex. 

 Longitudinal study showed that there was no significant variation with time in RSFC. 

 Lower bound with 85% confidence level for healthy adults was given from cross-sectional study 

for each ROI (SFG, MFG and IFG). 

 

Abstract: Functional near-infrared spectroscopy (fNIRS) was used to investigate the stability of resting 

state functional connectivity (RSFC) in the prefrontal cortex. In a longitudinal study for investigating 

the stability of RSFC with time, we recruited 6 healthy adult subjects to undergo a 10-min resting state 

fNIRS scan once per day for 7 consecutive days. In a cross-sectional study, 62 healthy subjects 

underwent a single 10-min RSFC measurement. Three regions-of-interest (ROIs) were studied, the 

superior frontal gyrus (SFG), the middle frontal gyrus (MFG), and the inferior frontal gyrus (IFG). 

Homologous RSFC between the left and right hemisphere was computed for each ROI. The 

longitudinal RSFC study showed no significant variation with time in each ROI, implying that a 

one-time scan was sufficient for evaluating RSFC for an individual. The cross-sectional study showed 

significant difference in RSFC between SFG and MFG/IFG. Based on these observations, a lower 

bound of RSFC with an 85% confidence level for healthy adults was given for each gender: in IFG, 

0.6894 (male) and 0.5392 (female), in MFG, 0.6487 (male) and 0.5713 (female), and in SFG: 

0.8042(male) and 0.7436(female). To test ability of the lower bound to differentiate between healthy 

adults and adults with neurological disorders (showing weaker RSFC), 15 patients with affective 

disorders or sleep disorder were recruited for the resting state scan. The results showed that IFG was 
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