Metadata, citation and similar papers at core.ac.uk

Provided by Yonsei University Medical Library Open Access Repository

PISSN 2005-8063 oFA oM - ] __
cISSN 2586-5854 E_I_Elgl' = ojl_l'g!' ull- q g Al uj; 8| A
2019. 9. 30.

VOI;‘I; :150'3 Phonetics and Speech Sciences hitps://doi.org/10.13064/KSSS.2019.11.3.049
pp. 49-

") Check for updates

Prediction of speaking fundamental frequency using the voice and
speech range profiles in normal adults®

Seung Jin Lee'** + Jacock Kim®

! Department of Otorhinolaryngology, Yonsei University College of Medicine; The Institute of Logopedics & Phoniatrics,
Department of Otorhinolaryngology, Gangnam Severance Hospital, Seoul, Korea
’Major in Speech Pathology Education, Graduate School of Education, Kangnam University, Yongin, Korea

Abstract

This study sought to investigate whether mean speaking fundamental frequency (SFF) can be predicted by parameters of
voice and speech range profile (VRP and SRP) in Korean normal adults. Moreover, it explored whether gender differences
exist in the absolute differences between the SFF and estimated SFF (ESFF) predicted by the VRP and SRP. A total of 85
native Korean speakers with normal voice participated in the study. Each participant was asked to perform the VRP task
using the vowel /a/ and the SRP task using the first sentence of a Korean standard passage “Ga-eul”. In addition, the SFF
was measured with electroglottography during a passage reading task. Predictive factors of the SFF were explored and the
absolute difference between the SFF and the ESFF (DSFF) was compared between gender groups. Results indicated that
predictive factors were age, gender, minimum pitch and pitch range for the VRP (adjusted R* = .931), and pitch range (in
semi-tones) and maximum pitch for the SRP (adjusted R* = .963), respectively. The SFF and ESFF predicted by the VRP
and SRP showed a strong positive correlation. The DSFF of the VRP and SRP, as well as their sum did not differ by
gender. In conclusion, the SFF during a passage reading task could be successfully predicted by the parameters of the VRP
and SRP tasks. In further studies, clinical implications need to be explored in patients who may exhibit deviations in SFF.
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¥ 1. 4% A 7HEGG, VRP, SRP 4 % 2] vl 1l
Table 1. Comparison of the EGG, VRP, and SRP measures between gender

groups
Male (N=30 Female (N=55)
Parameters o (N SI)D Y D t-value
SFFeca (Hz) 107.429 | 11.211 | 192.555 | 15.383 | —26.663""
Maxvgp (Hz) 589.254 | 153.920 | 755.536 | 182.100 | —4.240""
Minygp (Hz) 84.342 | 10.889 | 147.002 | 18.127 | —19.888™"
Rangevre (Hz) | 505.547 | 154.851 | 608.384 | 185237 | -2.586"
Semiygp 33.233 5740 | 27.909 5250 | 4.323"
Maxsgp (Hz) 136.127 | 19.563 | 250.378 | 23.138 | -22.927""
Minggp (Hz) 89.879 | 11.628 | 166.001 | 16.715 | 22.162""
Rangesgp (Hz) 46.248 | 16421 | 84378 | 21.265| -9.1917"
Semiggp 7.167 2.036 7.127 1.733 | 0.094

SFFeges, speaking fundamental frequency measured by electroglotto-
graphy; VRP, voice range profile; SRP, speech range profile; Max,
maximum pitch in Hz; Min, minimum pitch in Hz; Range, pitch range in
Hz; Semi, pitch range in semitones; *p<.05, ***p<.001.

3.2. ¥}A"H SFFQ] o= 2.8
SFFll thdt VRP2} SRP2] Oﬂi e BF foskglon

(p<001), 89| ook Axrt A

9] o] WelL VRPoIM = 5l7<1 Hz),

A3 (adjusted R*=.931)°] ] 21, SRP°1W‘: H&

#1185 (Hz) (adjusted R*=.963)%1 L} F+ 2.8

A2 AN E A 3k

;2. VRP ZHA| & 0] &3} SFFE oS3t 317 =8 a2k
Table 2. Summary of the regression models predicting the SFF with VRP
and SRP measures

Predictive | Adjusted 5 Standardized
factors R F change | df B beta p-value
Gender .894 710913 | 1,83 | 57.116 635 <.001™
Minve 918 25.461 | 1,82 | 0.447 35 |<o01™
(Hz)
Age 928 12.202 | 1,81 | -0.308 | —.082 0017
Rangever | o5 4153 | 1,80 | 0.016| 066 045"
(Hz)

VRP, voice range profile; Min, minimum pitch in Hz; Range, pitch range in
Hz; " p<.05, ™ p<.01, ™ p<.001.

¥ 3.SRP S X| & 0] &3 SFFE o &3t 3] =3 aoF
Table 3. Summary of the regression models predicting the SFF with VRP
and SRP measures

Predictive | Adjusted Standardized

factors e Fchange | df £ beta p-value
Maxsee 943 [1,395.508| 1,83 | 0.728 995 <001
(Hz)

Semisgp 963 44.075| 1,82 | -3.353 -.142 <001

SRP, speech range profile; Max, maximum pitch in Hz; Semi, pitch range in
semitones; " p<.001.

wheba] 9] mel et ofels)
ESFFure 2} ESFFgrp S A1 5151 T

e 3942 ol §3tol

ESFFypp
=T71.779+ (57.116 X Gender)+ (0.447 X Min )
—(0.308 x Age) +(0.016 X Range )

ESFFgyp

=33.446 4 (0.728 X Max gpp) — (3.353 X Semi gpp)

SFFi6 2} VRP(Pearson’s =873, p<.001, “L% 1), SRP(Pearson’s
r=932, p<.001, 713 2)Z E3)] =% ESFFe} Alo]oll= 354
© 2 75 ko) AL Y9I

240.0
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SFFEGg, speaking fundamental frequency measured by electro-
glottography; VRP, voice range profile; ESFF, estimated speaking
fundamental frequency.

19 1. ESFFyrp®} SFFeae 2] A =2} 3] 7 A Al
Figure 1. A scatterplot and its regression line for ESFFygp and SFFra
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ESFFgp

SFFgca, speaking fundamental frequency measured by electroglotto-
graphy; VRP, voice range profile; ESFF, estimated speaking funda-
mental frequency.

19 2. ESFFspp @} SFFpge ] AP =9} 3 A3k
Figure 2. A scatterplot and its regression line for ESFFsgp and SFFrg

3.3. 3}A4"H SFF &} ESFF2] %}0|

$19] 2HAE SFF oA\ 5 2.3 of) e} AHd ¥ ESFFyre 2t ESFFsge,
21231 057} SFFege 1] AFolE WFERH DSFFyrp 9t DSFFsre
9], 1831 0] 5-2] 412 DSFFsun] A Ak 2k vl Az}
3 40 A =] o] Qlttk. ESFFi= ZhA| 9} F-3tabAl oo FAd
R} E5ko "]’ DSFFygp 2t DSFFgrp, DSFFsun®] 3% ZFoli= 9l
Pel=
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¥ 4. 48 A 7F ESFFS} DSFFE] vl
Table 4. Comparison of the ESFF and DSFF between gender groups

Parameters Male (N=30) Female (N=55) rvalue
M SD M SD

ESFFyrp(Hz) | 107.456 | 7.049 |192.568 | 9.260 | —43.847" "

ESFFgp(Hz) | 108.517 | 12.050 |191.824 | 15.061 | —26.063""

DSFFyrp(Hz) | 7.321| 5.666 | 9.683 | 7.016 | -1.582

DSFFsep(Hz) | 5.945 | 4799 | 6.767 | 5252 | -0.711

DSFFsum(Hz) | 13.266 | 8.245 | 16.450 | 8.086 | -1.723

ESFF, estimated speaking fundamental frequency; DSFF, differences
between the ESFF and the SFF measured by electroglottography of a
passage reading task; VRP, voice range profile; SRP, speech range
profile; * p<.05, ™ p<.001.

Q1 A+ A Qlell A VRP W SRP2] =7 W
x% Sl Jﬂ# SFF=
T UEA| gobr 14} 31i Tt B ESFF S} A A SFF 7F
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3tk A5 A3 SFFE A58 < e 7 79 34 2y
o] AA =Sl e.H, DSFFE] g 2ol 7} ¢l5-& Elsksith
™1 A EFFgg6, Maxygp, Minygp, Rangevrp, Maxsgp, Minsgp, Rangesgp
o] A IR} o do] Eored], ol AP AT AE At
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Solr)g) g W
Z& gl 74 o
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1Al 718kl W} 0.308 Hz 74~
, 5 VRPE ©| &3 AT-ollA] 04?2‘4% Holz}
= T35 agste] FAlsto o S Hr 58 o Utk

23 A2 A5 S YERE adjusted R VRPS} SRP]
A 242y 9313 963 0.2 vl =9k O ™, SFFraq S} VRP(Pearson’s
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.\t—ﬂ\%;dsh:]_ :rLzﬂ;H o7 = x%;qg]_ zx%;q = "]'-ﬁitﬂ 14134
79 SFFeee= 107.429+11.211 Hz, ESFFyrpt= 107.456+7.049 Hz,
ESFFspp 108.517+12.050 Hzo]31.2.™, 173 8] %% SFFree
192.555+15.383 Hz, ESFFypi= 192.568+9.260 Hz, ESFFgppi=
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