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Abstract

Tube phonation in water has been widely used for voice training among semi-occluded vocal tract (SOVT) exercises in
which the patient bubbles with phonation keeping the tube submerged in water. This study aims to investigate the effect of
tube diameter and water depth on bubble height and maximum phonation time (MPT) for patients with hyperfunctional
voice disorders. Seventeen patients with hyperfunctional voice disorders were asked to bubble with sustained /u/ at the
different inner diameters of tube (5, 7, and 10 mm), water depth (4, 7, and 10 cm). A water resistance phonation
biofeedback system using a water height sensor was used for recording bubble height and MPT. The bubble height was
significantly changed by the tube diameter while MPT was significantly changed with the tube diameter and water depth.
Although the wider tube presented significantly lower bubble height for a given depth, relatively consistent bubble height
was maintained. Depending on the water depth, the bubble height did not significantly differ for a given tube diameter. In
addtion, MPT significantly decreased with water depth and a wider tube led significantly shorter MPT. A water level—
driven water resistance biofeedback system provided useful information on bubble characteristics and vocal fold vibration
depending on tube diameter and water depth. It can be useful to monitor the breath support during water resistance
phonation for patients with hyperfunctional voice disorders.
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Table 1. Demographic information of patients with
hyperfunctional voice disorders

pt Age Sex =%l 49
1 33 M MTD

2 32 M MTD

3 23 F MTD

4 35 F MTD

5 48 F MTD

6 25 F MTD

7 21 M MTD

8 64 F ADSD

9 42 F ADSD

10 31 M ADSD

11 33 F Vocal nodules
12 37 F Vocal nodules
13 38 F Vocal nodules
14 28 F Vocal nodules
15 48 F Vocal nodules
16 25 F Vocal nodules
17 44 F Vocal nodules

MTD, muscle tension dysphonia; ADSD, adductor spasmodic
dysphonia.
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Figure 3. Comparison of bubble level changes among three tube diameters
(5, 7, 10 mm) at 4 cm water depth in patients with hyperfunctional voice
disorders
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Table 2. Comparison of bubble level changes among three tube diameter (5, 7, 10 mm) at different water immersion depth (4, 7, 10 cm)

Parameters Tube depth (cm) 5 liube dlan;eter (i) 10 F-value p-value
4 532.00+18.37 527.88+18.76 508.70+13.96 14.371 <.001™"
Water level change (Q) 7 531.82+13.88 525.70+16.35 510.00+15.86 15.910 <.001™
10 531.58+11.07 530.70+7.38 503.47+9.75 16.710 <.001™
4 13.64+7.91 11.47+7.90 11.05+6.39 15.670 <.001™
MPT (sec) 7 11.17+6.27 11.4145.90 10.47+3.88 18.980 <.001""
10 12.05+4.43 10.47+3.88 9.05+5.43 37.521 <.001™
“p<.001.

MPT, maximum phonation time.
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Table 3. Comparison of bubble level changes among three water immersion depth (4, 7, 10 cm) at different tube diameter (5, 7, 10 mm)
Parameters Tube(lclillla:lr)neter 7 Tube desth (em) 1o F-value p-value
5 534.00+22.31 531.4+12.17 537.70+21.99 1.41 258
Water level change (Q) 7 527.88+18.76 525.70+16.36 530.70+17.38 1.46 .246
10 510.64+18.43 506.29+16.66 503.47+9.75 .90 414
5 14.47+5.76 13.88+3.03 13.64+4.39 2.78 .0771
MPT (sec) 7 12.05+5.88 11.41+5.90 10.94+4 81 3.74 .0432"
10 11.1746.91 11.05+£7.27 9.05+5.43 4.06 0.027"

"p<.05, "p<0l.
MPT, maximum phonation time.
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