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o Relationship between Brain Working while Generating Words in Different Strategies
and Individual Difference of Working Memory Capacity—through ¥MRI

Abstract

Introduction: By using Word fluency task with three different strategies, Kawamura et al (2012)
suggested a behavioral indicator that the difference of Working Memory Capacity (WMC) influences
and produces the individual difference in word generation, but did not clarify its neuroscientific
basis. This study has examined through fMRI (functional Magnetic Resonance Imaging) the
relationship between the brain working while generating words and the individual difference of
WMC.

Method: 1) Subjects: 19 healthy native speakers of Japanese with an average age of 24.1+ 3.75
years old and were divided into 10 high-span and 9 low-span WMC groups according to the Japanese
reading span test. 2) fMRI task: Word fluency task (category, letter and verb conditions) was
carried out under the inner speech control separately according to each condition. The brain
working under each condition was shot by the 1.5T fMRI and BOLD signals were calculated. The
experiment protocol used a block design of a 30s rest—30s task—30s rest trial. Analysis of the
data was done by SPM8, an analyzing soft for fMRI and the significant difference of an activation
region of the brain was examined by the difference method (T-test: p<.0001 uncorrected). The
coordinate where a significant activation was recognized was converted from MNI coordinate to
the Talairach.

Results: The regions where significant activation was recognized in both High-span and Low-span
WMC groups were an area of the language-related regions in the left frontal lobe in all three
conditions, and the dorsolateral prefrontal cortex in letter and verb conditions. Moreover, the
regions where significant activation was recognized only in the High-span group were the anterior
cingulate cortex in all three conditions, and the left SMS (supplementary motor area) and the
right and left cerebella in letter and verb conditions.

Discussion: This study has clarified that the brain regions related to word generation are
different according to the difference of WMC. It can also suggest that such regions as the anterior
cingulate cortex where relevant information is chosen are deeply related to generating words

smoothly.



