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Voice quality of normal elderly people after a 3oz water-swallow test: An acoustic analysis
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Lee, Sol Hee - Choi, Hong-Shik - Choi, Seong-Hee * Kim, HyangHee

Abstract

The elderly are at increased risk of developing dysphagia due to aging and illnesses. The aim of the current study was to
analyze, via an acoustic study, the change in the voice quality of normal elderly people after a 30z water-swallow test.
Subjects included a group of 60 normal elderly people (age: mean+tSD=76.9+6.66) and 60 healthy young adults (age:
mean+SD=25.142.36). Every participant produced a five-second /a/ phonation pre- and post-swallowing, and the fractioned
two-second sections were analyzed using the MDVP (multi dimensional voice program) analysis. The elderly group
demonstrated a post-swallowing increase in the following related acoustic parameters: fundamental frequency, fundamental
frequency variation, amplitude-variation, and noise in both two-second sections. However, the younger group showed an
increase only in frequency related acoustic parameters (i.e., STD ) in the first two-second section. The significant changes in
values in the post-swallowing parameters might indicate temporary irregularities in pitch and amplitude along with higher
amounts of noise in the voice. The results could be attributed to water residues in the vocal fold and vocal tract, as well as a
deterioration of the motor and sensory functions caused by anatomical and physiological changes that result from aging.

Keywords: 30z water swallow test, presbyphagia, MDVP, voice change
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Table 1. Participants’ characteristics

Variables Elderly(n=60) Young adults(n=60)
Age
= +
(mean+SD) 76.9(+6.66) 25.1(x2.36)
Gender
(male: female) 30:30 30:30
K-MMSE 24.62(+3.33) -

K-MMSE, Korean version-Mini-Mental State Examination.
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Table 2. Acoustic categories and their variables

Variables
F0, STD, PER

Jitt, Jita, RAP, vFO
ShdB, Shim, vAm

NHR, VTI
FO, average fundamental frequency; STD, standard deviation of FO;
PER, pitch periods; Jitt, jitter percent; Jita, absolute jitter; RAP,
relative average perturbation; vF0, FO variation; ShdB, shimmer in dB;
Shim, shimmer percent; vAm, peak amplitude variation; NHR, noise
to harmonic ratio; VTI, voice turbulence index.

Categories

Fundamental frequency

Frequency perturbation

Amplitude perturbation

Noise
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Figure 1. 30z water swallow test protocol
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Table 3. The pre- & post-swallowing comparison
in the first 2-sec. section in the elderly

Variables | Swallowing Mean(+SD) e | i
- | 168.761(:34.50

=

F ;)ost- 2a1121#5075) | 042 | 074

) ) £0. Akk
w | e
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|| T
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NHR ;;:t_ gﬁggﬁg.g; 712 | <001
- 0.036(0.01 -
v ;)g:t- 0.043&0.013 263 | 011

M, male; F, female; FO, average fundamental frequency; STD,:
standard deviation of FO; PER, pitch periods; litt, jitter percent; Jita,
absolute jitter; RAP, relative average perturbation; vF0, FO variation;
ShdB, shimmer in dB; Shim, shimmer percent; vAm, peak amplitude
variation; NHR, noise to harmonic ratio; VTI, voice turbulence index;
SD, standard deviation. “p<.05, " p<.01, ™" p<.001.
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Table 4. The pre- & post-swallowing comparison
in the first 2-sec. section in young adults

Variables | Swallowing Mean(+SD) e e vehe
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pre- 0.040(+0.01)

VTI
post- 0.039(+0.01)

0.10 914

pre- 0.040(x0.01)

VTI
post- 0.042(x0.01)

-1.03 307

M, male; F, female; FO, average fundamental frequency; STD,
standard deviation of FO; PER, pitch periods; Jitt, jitter percent; Jita,
absolute jitter; RAP, relative average perturbation; vF0, FO variation;
ShdB, shimmer in dB; Shim, shimmer percent; vAm, peak amplitude
variation; NHR, noise to harmonic ratio; VTI, voice turbulence index;
SD, standard deviation. “p<.05, ™ p<.01, ™" p<.001.
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Table 5. The pre- & post-swallowing comparison
in the second 2-sec. section in elderly
Variables | Swallowing Average(+SD) | t-value | p-value
pre- 169.288(£34.65)
N e AR
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M, male; F, female; F0O, average fundamental frequency; STD,
standard deviation of FO; PER, pitch periods; Jitt, jitter percent; Jita,
absolute jitter; RAP, relative average perturbation; vF0, FO variation;
ShdB, shimmer in dB; Shim, shimmer percent; vAm, peak amplitude
variation; NHR, noise to harmonic ratio; VTI, voice turbulence index;
SD, standard deviation. “p<.05, ™ p<.01, ™" p<.001.
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Table 6. The pre- & post-swallowing comparison
in the second 2-sec. section in young adults

R Lo Mean(+SD) t-value | p-value
- | 149.960(25.82
e
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M, male; F, female; FO, average fundamental frequency; STD, standard
deviation of FO; PER, pitch periods; Jitt, jitter percent; Jita, absolute
jitter; RAP, relative average perturbation; vF0, FO variation; ShdB,
shimmer in dB; Shim, shimmer percent; vAm, peak amplitude
variation; NHR, noise to harmonic ratio; VTI, voice turbulence index;
SD, standard deviation. * p<.05, " p<.01, ™ p<.001.
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