Functional near-infrared spectroscopy (fNIRS) evaluation
Prior to the fNIRS test, participants will be seated and instructed to relax. After donning the fNIRS probe cap and adjusting the equipment, subjects will perform isometric contractions of the quadriceps muscle at 75% of maximum strength three times to complete a warm-up. During the formal test, following the experimenter’s instructions, subjects will be required to maintain isometric contractions of the quadriceps muscle for 10 seconds while in a 60° knee flexion position, repeating three times with a 30-second rest interval between each set. All participants will be tested first on the left side and then on the right side. For each test, brain region signals during the 10-second muscle contraction will be recorded using the functional near-infrared spectroscopy system (Huichuang Medical Equipment Co., Ltd., Danyang, Jiangsu, China). After the test, the prefrontal cortex and the primary motor cortex will be selected as regions of interest. Changes in the concentration of oxygenated hemoglobin, deoxygenated hemoglobin, and total hemoglobin in the target regions will be extracted. The concentration changes of each type of hemoglobin during the last 5 seconds of each test will be calculated, and the average of these three concentration changes will serve as an indicator of activation changes in the target brain regions.


