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People suffering from central nervous system disorders tend to have aftereffects such as paralysis of the
upper and lower limbs, speech disorders, higher brain dysfunction and dementia. Tn this study, we
mvestigated the effectiveness and evaluations of finger movement training using a musical keyboard to
improve finger dexterity for patients with hand paralysis, and voice and singing training for dysarthria, to
improve speech intelligibility.

There have been few prior studies on the use of these types of exercises for patients with central nervous
system diseases, and few empirical studies on their practicality and effectiveness based on scientific
evidence. Therefore, in this paper, the rehabilitation programs described above were divided into planning
training, analysis and evaluation stages, and each stage was examined. The suitability of these methods for
clinical application as music rehabilitation programs was also evaluated. Based on the results of our
investigation, the possibility of a new music rehabilitation program for hand paralysis and dysarthria is
proposed, combining keyboard and voice training.

First, we conducted a clinical study of electronic keyboard playing for the purpose of recovering hand and
finger dexterity after paralysis due to stroke. In order to provide an objective evaluation index for the
effectivencss of this keyboard training, surface electromyography (sSEMG) and MIDI (musical instruments
digital interface) velocity measurement were performed. Subjective evaluations by a music therapist of
subjects’ keystrokes and tempo scores were conducted and compared with the objective evaluations.
Changes in the psychological behavior of the patients were also assessed.

The results of this objective analysis revealed that it was easier to observe changes in finger movement
using MIDI velocity than when using sEMG. The results of the subjective evaluation showed that the
mmprovement in keystroke score and tempo score due to training could be evaluated. We also noted that
improvement in dexterity was more observable when patients played the songs very quietly (i.e., pp). In
addition, the patients showed mental stability and positive attitudes towards training.

Next, voice and singing training were conducted with the aim of improving speech intelligibility of
patients with dysarthria. Five acoustic feature parameters were used for objective acoustic analysis to
evaluate their singing. In addition, three perceptual impression evaluations were performed as a subjective

evaluation of their speaking and singing voices. The perceptual impression evaluations were conducted by a

group of music major students (MS) and a group of non-music major students (NMS). A correlation analysis




of the objective and subjective evaluations was then conducted, and the results indicated a clear correlation.
Among the acoustic parameters, the thythm parameter showed the highest correlation with the perceptual
impression evaluation. The fact that the rthythm parameter showed the most effect of training indicated that
vocal intelligibility was easily improved by emphasizing the rhythm parameter in singing training.
Furthermore, no difference was found in how perceptual impressions were evaluated between the MS and
NMS groups.

Based on the results of these two investigations, we propose a new music rehabilitation method which
combines instrumental finger movement with vocalization and speech organ movement. It is expected that
the basal ganglia and the cerebellum will be mutually activated by performing tasks that combine these two
exercises. The results of these studies will provide indexes of neuroscientific evidence based music
rehabilitation. These methods could improve the quality of life of stroke patients, and encourage their

continuous participation in rehabilitation.




