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The number of people in Japan with stress and mental problems, including sleep disorders, has
gradually been increasing. However, their situation is often not improved by consultation with specialists in
psychiatry or psychosomatic medicine. A consultation with a specialist may not be very effective if it is a
passive experience for the patient; if the patient is asked to approach the symptoms of his/her disease in a
voluntary and proactive way, however, the treatment is more likely to succeed. To elicit proactive behavior,
the patient must be made aware of their current mental state so that they can then act appropriately to
maintain control.

The objective of our research is to introduce indirect biofeedback and verify a possibility for a user to
self-identify his/her mental state and to self-control it through indirect biofeedback. We focus on seeking a
possibility of a patient-motivated remedy not only with self-identification and self-control of their mental
state by his/herself, but also with sharing the information among his/her family members and medical staff
through indirect biofeedback.

In this research, we developed indirect biofeedback system that is aimed for enabling
patient-mediated remedy and improving the patients’ quality of autonomic nervous system and their sleep.
The proposed system brings patients the following effects; 1) patient-motivated remedy effect for
pharmacotherapy and 2) improvement of their own natural healing ability.

We designed the following two frameworks for Indirect biofeedback. 1) To test the efficacy of our
proposed methods of indirect biofeedback and intentional breathing exercises, we proposed an indirect
biofeedback system that helps the patient be aware of their current mental condition by monitoring a device
with visual features that vary according to the heart rate of the patient. The device not only externalizes the
mental state of the self but also keeps a sense of unity with the self. 2) What we emphasize as an aim of
introducing indirect biofeedback is to seck a possibility for patient-motivated remedy through sharing
indirect biofeedback information, but not to provide information useful for disease treatment with a doctor,
nor to provide a useful care tool with care workers. The patient sleep scores were obtained from a mattress
sensor, and visualized on his/her own virtual plant. The patient and his/her support members saw the
patient’s virtual plant every day, and using this tried to talk to them more effectively; the virtual plant system
can work as a good trigger for communications.

To clarify its usefulness of sharing indirect-biofeedback information, we have conducted the
following two experiments. Firstly, to test the efficacy of our proposed methods of indirect biofeedback and

intentional breathing exercises, we conducted experiments with 16 study participants. Secondly, we



conducted experiments with five elderly persons as subjects as well as family members and medical staffs in
a senior care home. The results indicated that the study participants could properly control their inner states.
Moreover, we attempted to verify whether or not patients, their family members, and medical staffs could
deepen their mutual understanding and mutual acceptance by sharing the indirect biofeedback information.
Also, we evaluated whether or not the patients could improve their own conditions through the proposed
indirect biofeedback. We confirmed that patients, their family members, and medical staff could deepen
their mutual understanding and mutual acceptance by sharing the indirect biofeedback information. This
effect was partially verified using subjective and objective evaluation.

In the future work, we will develop an update system in which we can evaluate patients’ conditions
depending on their age, gender and disease so that patients and their support members can deepen mutual

acceptance and understanding.



