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Purpose: This study aimed to investigate the clinical usefulness of developing a nasal ~Correspondence : Wha Soo Kim, PhD

resonance device and the effect of nasal reduction by conducting a nasal reduction E-mail : whasoolang@hanmail.net

training program.

Methods: In this study, a nasometer using a vibration sensor was developed. The Received : September 15, 2023

correlation was confirmed by comparing and analyzing the nasalance between the existing Revision revised : January 04, 2024

portable nasometer and the vibration sensor nasometer in 30 normal adult women. In Accepted : January 31, 2024

addition, the clinical usefulness of vibration sensors in a nasometer was confirmed by

comparing the normal of seven general children and seven children with VPI caused by This article was based on the first author's

cleft palate. Since then, the effectiveness of the program was verified by conducting a  doctor’s thesis from Daegu University (2022).

nasalance training program for seven children with cleft palate.

Results: In 30 normal adult women, the nasality amplitude between a portable nasometer ~ORCID

and a vibration sensor nasometer was compared and analyzed. In addition, the normal of Mi So Lee

sven general children and seven children with velopharyngeal incompetence (VPI) due to  https://orcid.org/0009-0000-9706-8607
cleft palate was compared. After that, the effectiveness of the program was verified to  Wha Soo Kim

seven children with cleft palate.
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Conclusions: This study can be a new attempt in that it measures the degree of nasality
amplitude using the intensity of vibration (dB), which is different from the measurement
unit (%) of the existing acoustic nasometer. The vibration sensor can be produced at a
low cost and can be carried conveniently, so if commercialized, it can be easily used at

home and high therapeutic effects can be expected.
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Figure 1. Portable nasometer (Lee, 2016)
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Fiqure 2. Vibration sensor nasometer
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Electrical connection
- Red: +5V

2| «— White/Yellow: Signal
Shield: GND

Figure 3. Schematic diagram of micro-vibration using PVDF
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Figure 4. The result of micro-vibration
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Figure 6. Nasalance training program screen
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Table 1. Measurement value according to the speech task of the
nasometer

Vibration sensor Portable
Task nasometer (dB) nasometer (%)
M (SD) M (SD)
/a/ 26.32 ( 4.07) 12.71 ( 2.29)
i/ 40.40 ( 4.42) 19.40 ( 2.40)
o/ 27.90 ( 6.19) 13.70 (/3.05)
Father sentence 26.71 ( 4.00) 13.33 ( 2.21)
Mother sentence 126.01 (10.40) 56.18 ( 4.73)
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A7\% St HIgEA7|e) Bg Jol, o,
9/, ohE B AutEAe] ot Mg Fuet S
HIGAo] TR AR Agsinh AT 2n £ 2]
7t A7 B /ot = =.934(p<.001), /°l/+ =938
(p€.001), /S/= r=.972(p<.001), ‘olEHER'S] AL 1=.936
(p(001), ‘O] AL =.9005(pC00NE e 3 At
A7k G Aow ehiet
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Table 3. Comparison of pre—post nasality amplitude by speech task

Task Mean (dB) SD z
Table 2. A comparison of vibration strength according to speech Pre 35.42 5.46
tasks between general and cleft-palate children /a/ 7.02
Post 24.07 5.64
Normal Cleft
Task u y Pre 65.02 7.92 543
M (SD) M (SD) Post 50.03 6.10
/a/ 30.45 (5.18) 60.28 (5.33) 108.1° o/ Pre 44.47 5.30 _—
u, .
/il 36.21 (3.54) 68.92 (6.04) 126.4 Post 35.92 5.01
Ju/ 29.90 (4.12) 5824 (5.11) 1162 Father senence T 50.32 6.35 i
. Post 36.24 3.52
Father sentence 27.65 (4.51) 55.65 (6.34) 120.1
Mother sentence 92.01 (9.10) 101.04 (8.75) 189.3 L0

“7.05

faf Father
sentence

B nNormal B Cleft palate
Figure 7. Differences in micro-vibration
according to speech task between two groups
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