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14 0.22+0.26 1.33+0.39 5.64 0.02
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K2 BF v2IIIH T3 EMEBOMBEERE

wH BRE-IF  BEE-IF | BEE-FF BER-4o7 | BE-4.5| fiR-TF
FvRID BH-Zo7| fiE-5F fiE-4-F| fE-FF %7 |8E-&>F
1 0.747 0.973 0.936 0.66 0.838 0.865
2 0.553 0.939 0.792 0.469 0.876 0.612
3 0.666 0.976 0.814 0.739 0.374 0.69
4 0.694 0.768 0.877 0.857 0.914 0.875
5 0.752 0.841 0.93 0.398 0.906 0.72
6 0.586 0.895 0.839 0.815 0.908 0.895
7 0.665 0.862 0.973 0.53 0.762 0.817
8 0.79 0.987 0.926 0.805 0.769 0.941
9 0.147 0.736 0.703 0.631 0.703 0.79
10 -0.255 0.718 0.597 -0.114 0.352 0.486
11 0.091 0.838 0.698 0.454 0.586 0.799
12 -0.167 0.715 0.559 0.408 0.434 0.469
13 0.861 0.98 0.868 0.883 0.978 0.874
14 0.19 0.827 0.664 0.674 0.711 0.901
15 -0.066 0.983 0.646 0.067 0.662 0.701
16 0.839 0.961 0.899 0.824 0.979 0.879
17 0.724 0.994 0.929 0.762 0.822 0.934
B
EF
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F v R BE-4y7| E-&F fiE-4oF7| HE-F (8- %7 |HE—%>7F
1 0.874 0.932 0.974 0.653 0.949 0.851
2 0.824 0.978 0.659 0.897 0.958 0.756
3 0.941 0.97 0.911 0.883 0.989 0.831
4 0.96 0.984 0.945 0.91 0.995 0.901
5 0.794 0.784 0.798 0.463 0.987 0.508
6 0.879 0.985 0.895 0.872 0.992 0.901
7 0.67 0.94 0.693 0.566 0.962 0.627
8 0.878 0.941 0.957 0.68 0.928 0.848
9 0.709 0.931 0.875 0.663 0.885 0.754
10 0.508 0.964 0.755 0.299 0.894 0.587
11 0914 0.941 0.853 0.875 0.973 0.86
12 0.824 0912 0.748 0.837 0.839 0.676
13 091 0.977 0.959 0.835 0.964 0.904
14 0.578 0.932 0.819 0.727 0.472 0.698
15 0.85 0.953 0.866 0.684 0.982 0.726
16 0.964 0.894 0.961 0.769 0.964 0.868
17 0.937 0.989 0.836 0.943 0.961 0.867
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Abstract

In clinical speech-language therapy, the digit-span task is widely used to measure Working Memory (WM).
However, it is less applicable for individuals with aphasia, articulation disorders, or hearing impairments, because
the task is conducted with auditory input and speech output. Additionally, functional brain imaging using the digit-
span task has been studied previously, but there has been limited research on the effects of different input and
output modalities. This study aimed to elucidate the impact of input-output modality differences on brain activity
in WM tasks. Nineteen healthy university students participated, and they performed the digit-span task under
functional near-infrared spectroscopy (fNIRS). Stimuli consisted of randomized sequences of numbers, with two input
types (auditory and visual) and two output types (verbal and tactile), involving both forward and backward recall.
The results revealed significant variations in brain activity due to differences in the output modality and forward/
backward recall conditions across most channels. When comparing the temporal changes in cerebral blood flow for
each condition, we found differential time-series patterns according to the output modality differences in the forward
recall condition, whereas we found similar time-series patterns regardless of the output modality in the backward
recall condition. On the other hand, no functional localization based on input-output modality differences in the
prefrontal cortex was observed. This suggests the potential coexistence of different WM processes within the frontal
lobe.
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