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The objective of the current study is to investigate a novel non-pharmacological therapeutic option for
patients with behavior and psychological symptoms of dementia (BPSD), based on our previous findings
of the hypersonic effect that sounds containing inaudible high-frequency components with conspicuous
complexity above the human audible range (i.e., hypersonic sound) activates the midbrain and
diencephalon and evokes various physiological responses.

In order for hypersonic sound therapy, we have developed a hypersonic sound system available for
clinical uses. Specifically, by introducing a piezo-electric device as an actuator, the system has achieved
downsizing into the compact wagon size and no restriction of listening position thanks to a wide range of
actuator’s directivity.

By using this hypersonic sound system, first, we tested safety and feasibility of hypersonic sound
therapy with 4 BPSD patients. As a result of 4 to 8-week exposure to hypersonic sounds, there was no
report of side effects and no rejection of attribution for any reasons, demonstrating the feasibility and
safety of the hypersonic sound therapy for BPSD.

Next, efficacy of the hypersonic sound therapy for BPSD was tested by a cross over trial, in which each
participant had 4-week hypersonic sounds therapy and 4-week control sounds therapy (otherwise same

sounds from which inaudible high-frequency components were eliminated). Qutcomes were evaluated



based on the changes of BPSD symptoms measured by Neuropsychiatric Inventory (NPI). Although the
overall changes of NPI-score did not reach a predetermined statistical threshold, improvement of NPI-
scores was significantly correlated with the baseline NPI-scores. In addition, the patients with moderate
to severe BPSD (baseline NPI-score > 20) showed greater improvement of NPI-scores compared to those
with the mild BPSD. Although these tendencies were greater in the hypersonic sound therapy condition,
the similar tendency was observed in the control sound condition. Therefore, we also analyzed the pooled
date for examining the effect of auditory environmental enrichment (increasing the complexity of
auditory environment by sound presentation). As a result, after 10-week (4-week for each sound condition
and 2-week washout period between the conditions) auditory environmental enrichment, BPSD symptom
was significantly improved. In addition, improvement of NPI-scores was significantly correlated with the
baseline NPI-scores. These observations suggested that auditory environmental enrichment may be
effective, in particular, for moderate or severe cases of BPSD. These results have been reported at several
international conferences of medicine and neuroscience.

In the current study, due to the practical restrictions including costs, we had one sound presentation
system for 6-7 participants. This lack of the power of high-frequency sounds can be one of the reasons for
the failure to show specific effects for the hypersonic sound, in the sense that high-frequency sound was
easily attenuated by obstacles and distances from the source. In the future study, we are planning to test
the efficacy of hypersonic sound therapy with more participants, in addition to the improvement of sound
exposure environments including enhancement of high-frequency sounds by adding numbers of sound
presentation systems. If efficacy of the hypersonic sound therapy for BPSD is verified, it should
contribute to overcoming dementia as a novel, low cost, non-pharmacological treatment for BPSD. As
sound presentation systems can be easily installed in various situations including everyday-life, the
hypersonic sound therapy could contribute not only to medical situation but also to welfare care

situations, such as, preventions of dementia and reduction of stress for care givers.
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