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Study of auscultation based on voice of chronic renal failure patients

SEKI Masaaki

Department of Basic Oriental Medicine, Graduate School of Acupunciure

and Moxibustion, Meiji University of Oriental Medicine

Abstract

[INTRODUCTION] The voice contains not only linguistic information for verbal communication but also
non-linguistic information, such as individual identifying features and indications of the emotion of the
speaker. In addition, the voice is one source of diagnostic information in traditional Chinese medicine
{TCM). Because auscultation is not widely used as a diagnostic tool in TCM, it is necessary to systematize
its application, because all senses are useful for diagnosis in TCM. In this study, we focused on the
chronic renal failure (CRF) condition called "dropsy" in TCM. Characteristics of the voice of patients with
dropsy have been identified as "low weakness".

This research investigated the relation between the voice and pathognomonic symptoms, such as oliguria,
anuria and sccondary edema caused by renal insufficiency as well as the relation between changes in body
fluids and the voice. We used hemodialysis to examine changes in body fluids caused by accelerated the

water loss over several hours and reduced effects of other factors due to bed rest.

[METHODS] The subjects for this study were 138 people in 3 groups. CRF group:36 chronic renal failure
patients ranging in age from 43 to 81 years (mean 61 years). Of the CRF group, 16 were male and 20
were female. Control group:40 of patients with other complaints who had been treated at clinics of oriental
medicine attached to Meiji University of Oriental Medicine. Normal group: 62 normal students.

The Japanese vowel sound /a/ produced at a natural pitch and intensity was recorded as the voice sample.
The acoustic indicators for this study were fundamental frequency (F0) as the indicator of the vocal pitch,
and vocal spectrum as the indicator of vocal quality.

[RESULTS] Fundamental frequency: FO post-hemodialysis increased about 10 Hz in comparison with that
ol the pre-hemodialysis recording. FO seemed to correlate with the amount of fluid removed and potassium.
These results indicated that the pre-hemodialysis vocal cord had difficulty vibrating.

Spectrum: There was no specificity of the curve pattern in the CRF group or the other groups. In
comparing patients’ own spectra pre- and post-hemodialysis, mean spectral amplitude above 2-5 kHz had
decreased.

[CONCLUSION] These findings suggested that the amount of body fluid was related to the stiffness and
mass of the vocal cord in chronic renal failure patients. Particularly, the change of spectrum suggested
factors besides stress.

The low pitch before hemodialysis may support the traditional theory of auscultation diagnosis in TCM.
Our findings suggested that fundamental frequency and spectrum could be useful objective indices for
auscultation assisted diagnosis.
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