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Background Most of the existing abdominal binders support the trunk passively,
which contributes to the stability of trunk at the early stage. However it causes
abdominal muscle weakness if worn for a long period. This paper shows the development
of a biofeedback stabilizer, which provides feedback when abdominal muscles are relaxed,
for prevention and treatment of back pain. The study includes structural design for mass

production, form study and prototyping.

Methods First, the existing abdominal binders were investigated and analyzed to
define their limitations for comfortable daily use. In addition, new technologies that
make the user contract his/her abdominal muscles voluntarily were explored, and two
different types of design were developed. Finally, verifying the design solution, reviewing
synthetically the aspects for mass production, and prototyping for a further study for
effectiveness evaluation were carried out. The changing and expanding of the design
object has led to new value creation due to recent integrated research. This study shows
a successful integrated research case where the collaboration among specialists from the
fields of physical therapy, medical device industry, and industrial design has resulted in a

higher value-added product.
Results The result show that a biofeedback stabilizer provides feedback to the user

through the forms of sound and vibration when the transverse abdominis, an important
part of the abdominal muscle for back pain prevention and treatment, is relaxed. A set
of load cells is used for measuring the level of relaxation and contraction of the muscles.
The feedback contributes greatly to the treatment of back pain and the stability of the

trunk by leading the user to voluntarily contract their muscles.

Conclusion This study, in terms of the industry, reviewed the treatment’s effects for
back pain, the structure of the stabilizer, the reliability of measurement, and aspects for
the user interface synthetically, and laid the foundation for dominating the global market

in advance.
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Table 1 Characteristic Analysis for Existing Abdominal Binders
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