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Methods: A total of 85 patients with voice disorders and 85 normal adults participated in
Received: April 16, 2020 the study. For each participant, SFO:ss Was measured using a passage-reading task and elec-
":s(‘:"essgd'\/mﬁsz%go troglottography. Maximum/minimum pitch, pitch range in Hz and semitone were mea-
sured using the VRP and SRP tasks. ESFOvgp, ESFOsge, ASFOvre, ASFOsgr, and ASFOsum were cal-
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201851A5A2A03032902). correlation between the SFOesc and the ESFO measures was found. There was weak positive

correlation between the G and ASFO measures. The AUC of the ASFOvge, ASFOsge, ASFOsum
was .690, .673, .771, the cutoff score 10.867, 10.347, 17.777, respectively. The AUC of the
ASFOsum was higher than those of the ASFOvr» and ASFOske. Conclusion: Results indicated
that the ASFO showed potential as an objective index for screening voice disorders, espe-
cially for those characterized by pitch change. The ASFO could enhance the clinical useful-
ness of the VRP and SRP.
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Table 1. Demographic data of the participants

Patient group  Normal group

Parameters (N=85) (N=85) p-value
Age (yr)

Range 19-64 19-61

M (SD) 36.06(11.86) 36.32(11.46) 885
Gender [N (%)]

Male 30(35.3) 30(35.3)

Female 55(64.7) 55(64.7)  1.000
Professional voice user [N (%] 43 (50.6) 33(38.8) 165
G[M(SD)] 235(062) 043(0.18) <.001%**
K-VAPP

Total score (280) 4127(68.01) 259(383) <.001***

ALS(100) 47.42(2565) 1.21(229) <.001***

PRS (100) 46.76(27.23)  025(0.84) <.001***
Diagnosis of the patients [N (%]]

Spasmodic dysphonia, adductor type 15(17.6)

Vocal polyp, unilateral 14(16.5)

Sulcus vocalis, bilateral 12(14.1)

Vocal fold palsy, unilateral 8(9.4)

Laryngopharyngeal reflux disease 7(82)

Intracordal cyst, unilateral 5(5.9)

Primary muscle tension dysphonia 5(5.9)

Vocal nodules, bilateral 5(5.9)

Reinke's edema 5(5.9)

Laryngeal papilloma 3(3.5)

Vocal fold leukoplakia 2(24)

Vocal fold scarring 2(2.4)

Contact granuloma 1(1.2)

Vocal fold paresis, unilateral 1(1.2)

M=mean; SD = standard deviation; G =Grade of the GRBAS scale; K-VAPP=Korean
version of the Voice Activity & Participation Profile; ALS =Activity Limitation Score;
PRS = Participation Restriction Score.

2Cut-off score=14.5.

***p<.001.
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Table 2. Descriptive statistics of electroglottographic, voice- and speech range profile measures

Patient group (N=85)

Normal group (N=85)

Parameters

Male (N=30) Female (N=55) Male (N=30) Female (N=55)
SFOkas (Hz) 133.530(23.861) 186.715(28.205) 107.429(11.211) 192.555(15.383)
Maxep (Hz) 518.242 (203.320) 637.110(228.727) 589.254 (153.920) 755536 (182.100)
Minvep (Hz) 104.450 (26.736) 154.401 (57.76) 83.706 (10.953) 147.152(18.091)
Rangever (Hz) 414,632 (213.050) 482.709 (240.677) 505.547 (154.851) 608.384 (185.237)
Semivep 27.100(9.290) 24.127 (8.300) 33.233 (5.740) 27.909 (5.250)
Maxsre (Hz) 164.827 (35.987) 245,650 (37.117) 136.127 (19.563) 250.378(23.138)
Minsge (Hz) 117.469 (22.965) 165.452 (43.289) 89.879(11.628) 166.001 (16.715)
Rangesse (Hz) 47.359(27.739) 80.197 (38.852) 46.248(16.421) 84.378 (21.265)
Semisp 5.767(2.921) 7.236 (4.176) 7.167 (2.036) 7.127(1.733)

Values are presented as mean (SD).

SFOees = speaking fundamental frequency measured by electroglottography; 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.

Table 3. Descriptive statistics of estimated SFO parameters and differences between estimated and measured SFO

Patient group (N=85)

Normal group (N=85)

Parameters

Male (N=30) Female (N="55) Male (N=30) Female (N=55)
ESFOwee (Hz) 114.774(12.345) 194.105(25.115) 107.172 (7.257) 192.635(9.191)
ESFOsre (Hz) 134.105(22.176) 188.015(29.039) 108.517 (12.050) 191.824 (15.061)
ESFOswe (Hz) 22202 (14.627) 16.548 (20.994) 7.606 (6.078) 9.750(7.141)
ASFOsge (Hz) 10,595 (13.461) 14.489(13.788) 5.945(4.799) 6.767 (5.252)
ASFOsum (Hz) 32.797 (22.352) 23.777 (24.080) 13.550(8.996) 16.517(8.170)

Values are presented as mean (SD).

ESFO=estimated speaking fundamental frequency; ASFO=differences between the ESFO and the SFO measured by electroglottography of a passage reading task; VRP =voice

range profile; SRP=speech range profile; ASFOsuv=sum of the ASFOvre and ASFOsz.

8 7k Zpo)(F=.981, p<.001)Rt I3} W, ESFOsee=
(F=10.022, p=.002), AJH(F=397.807, p <.001), Yt x JH 7t
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vhulc} - GARE 7E 2pol7} Qi) Qo ATk g o Bl
O] ESFOsre 7} AT} G-015H] QO UKt =-5.553, p<.001),
0]Ad-2 Fek 7k 2ol 7} 8-0J814] kT =863, p=.390). ASFOyxp
(F=21.801, p <.001), ASFOsr» (F=13.950, p <.001), 2] 31 ASFOsu
(F=24.746, p<.001)2] 73-- gbAl=to] Aol vlsl frofsHA B
S o2 et

EGGE 33l 543t SFoet 34 7|EFutp5 Thol A
A7} QA=A A 2 A3 SFOpce+= ESFOvre (=881, p<.001), ES-
FOsge (r=.933, p<.001)2} 7431 oFo] AHIHAIE H Y TH Table 4).
G B X]+= ASFOvre (tho=.338, p<.001), ASFOsze (tho=.299, p<
.001), ASFOsun (tho =466, p<.001)T} 2F3H ] AHTA S B
T}(Table 5).

A 71A19] ASFO7} 5 /g7ollell et ATEHAT etz A 9

8
& 7AL Al olily] ff8lf ROC FAl 244& Alsiet 2k

K

Q
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Table 4. Correlation matrix of the SFOgss and SFO estimated by voice and
speech range profiles

Parameters SFOess ESFOwe ESFOsz»
SFOgss 1 8817 933%**
ESFOwe 8817 1 910%**
ESFOsze 933*** 910%** 1

SFOess = speaking fundamental frequency measured by electroglottography; VRP=
voice range profile; SRP=speech range profile.
***p<.001.

Table 5. Correlation matrix of the G scale and ASFO measures

Parameters G ASFOwe ASFOsrp ASFOsywm
G 1 338%** 299*** 466%**
ASFOvee 338 1 028 758%**
ASFOswe 2997+ 028 1 5HBg***
ASFOsuwm 466" 758%** bgg*** 1

G=Grade of the GRBAS scale; ESFO=estimated speaking fundamental frequency;
ASFO=differences between the ESFO and the SFO measured by electroglottography
of a passage reading task; VRP=voice range profile; SRP=speech range profile;
ASFOsu=sum of the ASFOwre and ASFOsge.

***p<.001.
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Table 6. Comparison of clinical usefulness as a screening tool between the ASFO measures

Parameters AUC 95% CI 7 Cut-off score  Youden index J Sensitivity Specificity
ASFOvre 690 615-759 4.700 >10.867 0.329 65.88 67.06
ASFOsre 673 597-742 42723 >10.348 0.306 51.76 78.82
ASFOsum 17 .700-.832 7.664 >17.771 0.424 75.29 67.06

ESFO=estimated speaking fundamental frequency; ASFO=differences between the ESFO and the SFO measured by electroglottography of a passage reading task; VRP=voice

range profile; SRP=speech range profile; ASFOsuw=sum of the ASFOvre and ASFOsge.

100

Sensitivity

— ASFOwe
— ASFOsge
—— ASFOsum

20 40 60 80 100
100-Specificity

Figure 1. Receiver operating characteristic (ROC) curve of the ASFO measures.
ESFO=estimated speaking fundamental frequency; ASFO=differences between
the ESFO and the SFO measured by electroglottography of a passage reading
task; VRP=voice range profile; SRP=speech range profile; ASFOsyu=sum of
the ASFOwre and ASFOsz.
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