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Abstract

This study compared the absolute error of estimated fundamental frequency (AEF0) using voice - (VRP) and speech range
profile (SRP) tasks across various etiological groups with voice disorders. Additionally, we explored the association
between AEFO and related voice parameters within each specific etiological group. The participants included 120
individuals, comprising 30 each from the functional (FUNC), organic (ORGAN), and eurological (NEUR) voice disorder
groups, and a normal control group (NC). Each participant performed voice and SRP tasks, and the fundamental frequency
of connected speech was measured using electroglottography (EGG). When comparing the AEF0 measures across the
etiological groups, there were no differences in Grade and Severity among the patients. However, variations were observed
in AEFOygrp and AEFOsym. Specifically, AEFOygp was higher in the ORGAN group than in the FUNC and NC groups,
whereas AEFOsyy was higher in the ORGAN group than in the NC group. Furthermore, within FUNC and NEUR, AEF0O
showed a positive correlation with Grade, while in ORGAN, it exhibited a positive correlation with the mean closed
quotient (CQ). Attention should be paid to the application of AEFO measures and related voice variables based on the
etiological group. This study provides foundational information for the clinical application of AEFO measures.

Keywords: absolute error of estimated speaking fundamental frequency (AEFO), voice range profile, speech range profile,
speaking fundamental frequency, voice disorders, etiology
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Table 1. Diagnosis of the participants according to the etiology of voice

disorders
Etiology Diagnosis N
. Vocal polyp, unilateral 20
Functional -
Vocal nodules, bilateral 6
(n=30) - - -
Primary muscle tension dysphonia
Sulcus vocalis 10
Intracordal cyst 7
Organic Laryngopharyngeal reflux disease 6
(n=30) Laryngeal papilloma 3
Vocal fold hyperkeratosis 2
Vocal fold scarring 2
Neurogenic Adductor spasmodic dysphonia 18
(n=30) Vocal fold palsy, unilateral 12

2.2, AT HA}

=4 B A7ERE 9] 7155 Slall Computerized Speech
Lab(CSL: Model 4150B; KayPentax, Lincoln Park, NJ, USA)%}
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USA), SM48 T}o|}] mko] 5(SHURE, Niles, IL, USA)E ©]-&
S5t} VRP2} SRPOIl:= CSL 2] voice range profile(VRP: Model
4326; KayPENTAX, Lincoln Park, NJ, USA) S, #9]7] A= 5
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ESFOyrp = 71.779+(57.116xGender)+(0.447xMinygp) —
(0.308xAge)+(0.016xRangevrp)

(Gender: male=0, female=1)
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2. 1% ool w2 EGG, VRP, SRP 4 %] 9] v]m
Table 2. Comparison of the EGG, VRP, and SRP measures among etiological groups

Parameters FUNC (n=30) ORGAN (n=30) NEUR (n=30) NC (n=30) I pevalue
M SD M SD M SD M SD
Grade 2.150 0.645 2.483 0.565 2.300 0.714 0.450 0.153 83.663 <.001™
Severity 7.267 2.348 6.967 2.092 7.567 1.813 0.500 0.861 99.193 <.001™
SF0ggc (Hz) 152.095 37.947 | 169.751 43798 | 151.902 38314 | 148.155 | 46.079 1.621 .188
SFORange (Hz) 196.500 | 106.553 | 261.769 72.343 | 258.771 64.767 | 197.856 | 78.601 5914 001"
CQ (%) 44.349 2.803 45.452 4689 | 45.694 4771 43.658 2.586 1.842 143
CQRrange (%) 59.477 | 27.020 | 74.909 10.330 | 70.999 9.954 | 65.808 10.957 5.077 002"
Maxyge (Hz) 604.806 | 236.122 | 597.691 | 240.092 | 549.092 | 222.056 | 708.960 | 191.658 2.723 048"
Minyge (Hz) 120.401 35.846 | 140.728 79.255 | 122.501 35.885 | 112.424 | 34.768 1.705 170
Rangevrp (Hz) | 484.406 | 238.790 | 456.652 | 253.772 | 426.591 | 212.949 | 596.536 | 179.532 3319 022
Semiyrp 27.333 9286 | 25.300 9.455 25.100 8.181 31.967 5.756 4.434 005"
Maxsre (Hz) 197.912 54417 | 213.577 64.365 | 195.559 50.687 | 195.161 65.604 .660 578
Minsge (Hz) 135.652 37.059 | 151.459 55371 | 133.112 35601 | 127.021 42.958 1.724 .166
Rangesre (Hz) 62.260 36.502 62.119 39430 | 62.447 31.902 68.140 | 29.878 876 456
Semisgp 6.500 3.491 6.100 3.520 6.700 3.436 7.400 2.044 876 456

p<.05, "p<.01, " p<.001.
FUNC, functional; ORGAN, organic; NEUR, neurogenic; NC, normal control; Severity, self-perceived severity; SFOrgg, speaking fundamental
frequency measured by electroglottography; CQ, closed quotient; 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.

3. %<l Fol ©h2 ESFOS} AEF0 4 %] 9] ¥l
Table 3. Comparison of the ESFO and AEF0O measures among etiological groups

Parametors FUNC (n=30) ORGAN (n=30) NEUR (n=30) NC (n=30) Fetue | i
M SD M SD M SD M SD

ESFOvpp (Hz) | 151784 | 42.920 | 159.749 | 55.064 | 150422 | 42.609 | 149.458 | 45.108 303 823

ESFOsp (Hz) | 155.731 | 36.089 | 168.477 | 45756 | 153.348 | 35.137 | 150.711 | 46.621 1.092 355

AEF0Oygp (Hz) 10.941 9970 | 23.650 | 25.885 | 17.904 | 17.330 | 10.659 6.954 4.153 008"

AEFOsge (Hz) 9.680 9720 | 12,012 | 17.029 | 13.737 8.020 7.162 5.246 2.057 110

AEFOsuy (Hz) 20621 | 13.608 | 35.662 | 40570 | 31.641 | 20678 | 17.821 9.111 3.762 013"

"p<.05, "p<.01.

FUNC, functional; ORGAN, organic; NEUR, neurogenic; NC, normal control; VRP, voice range profile; SRP, speech range profile; ESFO,
estimated speaking fundamental frequency; AEFO, absolute error of estimated speaking fundamental frequency; AEFOsyym, sum of the AEFOygrp

and AEFOggp.
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