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Abstract

This study compared the voice range profiles (VRPs) with glissando and simplified VRP methods with 57 men who were
in premutation (8-13 years), mutation (11-16 years), and postmutation (10-24 years) stages. The difference between
modal and falsetto areas measured in two VRP methods was also compared. As the results, the average fundamental
frequency (FO) was in the order of premuaton>mutation>postmutation. The maximum FO (FOmax), the range of FO
(FOrange), the maximum intensity (Imax), and the range of intensity (Irange) were the lowest in the mutation stage, and
these variables were higher in falsetto area than in modal area in both methods. In addition, most variables of VRP in
glissando were higher than in simplified VRP, but the differences were not significant. This study showed that, in men in
mutation stage, due to the temporary anatomical and physiological changes of the larynx, the mechanism of the vocal folds
vibration changes and VRP shows a different pattern from that of other age groups. Both the VRPs of glissando and
simplifed VRP are suitable for clinical practice by experienced examiners. And it is necessary to measure not only the
falsetto area but also the modal area when measuring VRP.
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Table 1. Age information of participants

n M=SD (yr) Range (yr)
Premutation 21 10.10+1.26 8-13
Mutation 16 13.31£1.40 11-16
Postmutation 20 19.40+2.39 17-24
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VRP, voice range profile.
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Figure 1. An example of VRP with glissando
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VRP, voice range profile.
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Figure 2. An example of simplified VRP
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Table 3. Descriptive statistics of VRP variables in each group

Variable Group Glissando_modal VRP_modal Glissando_falsetto VRP_falsetto
Premutation 484.57+68.73 469.54+48.15 649.31+180.39 632.95+188.34
FOmax Mutation 317.42+58.90 306.67+65.37 451.05+149.64 423.30+154.78
(Hz) Postmutation 336.54+35.07 324.03+£34.12 557.96£172.17 539.22+115.78
Total 385.71+£94.31 372.77+89.31 561.61+184.55 541.22+175.40
Premutation 181.25+25.62 198.34+23.93 181.25+25.62 198.34+23.93
FOmin Mutation 118.41+27.61 129.85+29.50 118.41+27.61 129.85+29.50
(Hz) Postmutation 86.69+8.08 94.01+11.48 86.69+8.08 94.01+11.48
Total 130.43+46.41 142.51+50.37 130.43+46.41 142.51+50.37
Premutation 303.33+79.53 271.21+57.61 468.07+192.03 434.61+188.66
FOrange Mutation 199.02+47.81 176.82+53.22 332.64+146.48 293.45+145.71
(Hz) Postmutation 249.85+32.84 230.03+35.35 471.28+172.32 445.22+115.04
Total 255.28+70.84 230.26+61.75 431.18+181.25 398.71+£165.26
Premutation 97.50+6.58 91.24+9.11 101.79+£7.70 97.52+7.93
Imax Mutation 96.09+6.02 93.63+6.96 99.63+5.93 96.97+5.95
(dB) Postmutation 104.35+5.89 102.68+7.39 107.33+5.86 105.53+6.44
Total 99.51£7.08 95.9249.34 103.12+7.26 100.18+7.86
Premutation 67.88+3.74 64.86+5.11 67.88+3.74 64.86+5.11
Imin Mutation 66.06+3.97 63.66+5.18 66.06+3.97 63.66+5.18
(dB) Postmutation 67.78+4.62 61.33+5.78 67.78+4.62 61.33+£5.78
Total 67.33+4.14 63.28+5.49 67.33+4.14 63.28+5.49
Premutation 29.62+7.48 26.3848.77 33.90+8.17 32.67+7.24
Irange Mutation 30.03+6.24 29.97+6.14 33.56+6.23 33.31£5.99
(dB) Postmutation 36.58+5.10 41.35+7.60 39.55+5.04 44.20+6.26
Total 32.18+7.06 32.64+10.05 35.79+7.12 36.89+8.43

VRP, simplified voice range profile; FOmax, maximum fundamental frequency; FOmin, minimum fundamental frequency; FOrange, range of
fundamental frequency; Imax, maximum intensity; Imin, minimum intensity; Irange, intensity range.
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T T T T T T T T g
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VRP, simplified voice range profile; FOmax, maximum fundamental frequency; FOmin, minimum

fundamental frequency; Imax, maximum intensity; Imin, minimum intensity; Irange, intensity range.
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Figure 3. Results of VRP variables by group and task
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A7E 71 ke W& o] &-3to] WA 7] A% Hd 2] VRPE
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4. fo) LA =l AR 7| B 7| S B AF
Table 4. Descriptive statistics of fundamental frequency by age in Korean
during /a/ phonation

Author Age Premutation Mutation | Postmutation
(year) (1)
4 ]1229.78422.05
Lim(2014) 5 234.20+48.59
6 |242.41+20.99
7 283.6+20.7
Ha2006) ™0 25512215
Hwang 9-12 |204.47+33.93
13-16 117.35+14.13
(2018)
21-22 114.61+10.28
12 |222.05+17.55
. 13 158.89+27.81
Kim(20070) =7, 140.90+23.29
15 123.88+14.88
11 [239.68+22.02
12 [226.98+19.23
. 13 169.30+25.78
Kim(20072) =75 146.76+22.06
15 130.80£11.22
16 123.53+£9.20
Ko et 16 107+10.15
al.(2013) 17 107.18+9.36
18 110.10£11.23
Yun &
Kwon(1998) 5-11 [260.24+22.06
9 260.6+15.6
10 244.3+18.3
Wang et 11 242.9+13.9
a1.(1996) 12 224.0+20.2
13 227.5+24.1
14 182.1+21.8
15 155.3+17.2
S K5 AkelA F 744 9] Fomax @] X174+ 3t Hes 71
ECCEL

oI} Fokel VRP F ofu 3 A4S ALE-3)
2 AP, S o 17

SEsted, P9 AT Fomax Al
SR el 7T e

4
Zell 918 2ol i= glo] A7) ok A7) A%
o)

Aol Tl IS o B3y FHoky VRPE AA|
Jung et al.(2019)] Aol A= %%% VRP 7W7t 2%
} 71479} Zokel VRP
7P bl f2l8k Apol7t Qs A v AnkE Bl
Jung et al.(2019)2] &= tjshAl HdZo] thatel b B o
T 1524412 AN E Bt At Had R E dS5S Ul
2 A8t F A7 7F A Aol = <lE) ok At
b &= it} £3] Jung et al.(2019)9] ATollA] B3He 53] BE
B 28 A% i 557 B S ok @t AR 3
go] olzltka &1 ot QA= SRS 33

O

J
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- A
= Al7te] FRaA kot 23] o4 HHE S ) olel Sz 2
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E AT H = 5 vk g Aol
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ST}, Appendix 18] RE5-& ©]8-310] VRPE S ¢t A=
oA} WAool A A2 FOmine 4 170.9 Hzol A FHth 199.2
Hz3 12, W4 ©HA]E= 98.7 Hz(Hwang, 2018)3 2, W] o] 5 oF
A= Hwang(2018)°l14] 88.7 Hz, Jung et al.(2019)2] E5gollA
88.7 Hz8} Z9F% VRPoI| A 83.7 HzSit). & 2] Aol d &
Aol 833 Zokd VRPS] FOmind Z} 181.3 Hz¥} 198.3 Hz
2 AYAFET FAB A WAl 2 118.4 Hze) 129.9 Hz
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ot}
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FOrange:= Jung et al.(2019)0] #|A13t E53(546.8 Hz)3} ZoF%

VRP(679.4 Hz) H.U= U SESh=d), o] 2] 8k Ajol= gt o
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3% 1. 94017

3] Sediel B AYAT AACHIT 23

A (AE) ;i;g) A EH(;Z})Z ¥ VR;S 3 FOmax(Hz) | FOmin(Hz) |FOrange(Hz)| Imax(dB) | Imin(dB) | Irange(dB)
Wauyts et 6-7 W gold 27 Ll 741.0£29.0 | 194-6.1 age | 532.0+£30.0 | 97.2+1.0 48.6+0.4 47.9+1.1
al.(2003) 8-11 HA oA 26 HES | 923.0£44.0 | 194-6.1 age | 740.0+44.0 | 101.7+0.9 | 48.6+0.4 53.8+1.0
Moon& |\ 1y | mx0) 5 HHS (512441160 | 195.2422.5 |321.8£107.8 | 96.7+7.9 | 68.1£3.6 | 36.5+6.2

Han(2007)

Pribusinene et | ¢_y5 | wyygo1m | 3 WS | 734.4£116.8 | 199.2419.2 811472 | 48214
al.(2011)
HhS [ 727.2+183.1 | 86.2+4.8 |641.0£179.6| 112.8459 | 65.3+3.8 47.5+6.1
a{lélzl?)g) 22942.1| WAelE | 20 5ok 1763122006 83.7+4.6 |679.4203.0 | 113.06.5 | 66.3+3.9 | 468290
) G4 635441954 | 88.68+4.8 |546.8+194.8 | 104.0+£10.1 | 72.3+4.4 31.8+8.9
9-12 | WAool 10 HHS | 4223+46.0 | 170.9433.7 | 251.4+£61.8 | 115.949.7 | 67.443.6 | 48.5+112
Hwang(2018) | 13-16 H7d 10 HE2 | 331.1£114.1 | 98.7+16.9 |232.3+113.6 | 102.7+5.1 67.1+1.7 35.6+6.1
2122 | WAl E 10 Ll 275.2+53.1 | 88.7+13.4 | 186.5£56.2 | 120.8+9.1 66.2+3.0 54.6+8.4
8-13 | WAdold 21 ZoF  [633.0£188.3 | 198.3+24.0 | 434.6+£188.7| 97.5+7.9 64.9+5.1 32.7+7.2
Current(2021) | 11-16 H7d 16 =0k 4233+154.8 | 129.9429.5 | 293.5+145.7 | 97.046.0 63.7+5.2 33.346.0
1524 | WHAo] % 20 %0k 539241158 | 94.0411.5 |445.2+115.0| 105.5+6.4 | 61.3+5.8 442463
8-13 | WAdold 21 23 649.3£180.4 | 181.3+25.6 | 468.1£192.0 | 101.8+7.7 | 67.9+3.7 33.9+8.2
Current(2021) | 11-16 ik 16 3 [451.1+149.6 | 118.4427.6 |332.6£146.5| 99.6+5.9 66.124.0 33.6£6.2
1524 | WA ¥ 20 2 [558.0£172.2 | 86.748.1 |4713£1723 | 107359 | 67.8+4.6 39.6+5.0
VRP, voice range profile.
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TEEXE

AT WA e HA Sod SAS AR 918l w0l (21W), WA(167), /3 0]542078) Tl L
© 5788 S O e E &3y Sok W 9] 2 2 1519 (voice range profile, VRP)= AF8-3F0] S-Sl E Bl
shQleh 5k S E A9} 7Hd 5 VRPE Afo| & vl wakqivh A A3, Bt 7T o (F0)= WA ol

. =L
A>R/gd>W g 0] 5 =o] Q1AL 3 A7) =9k (FOmax), 7195211 2] (Forange), 3| o587 == (Imax) B! 573705

1 9](Irange)= W73 %ﬁloﬂfﬂ 7P o™, 737 7F XA el il s qkek BERk i o) el A Ede] &
H

oHL VRPel 813 pstonf Aol felaid gishel & 72 5 W Al 21 e 1971 4
FRo] s ata W geisha Make Qs ) A%o] Rebyshl Bo.eM St et thE Agg v o
M8 e 1500 o1 o) A 010 VRP) %o% VRP 5L AR} Sl 7350l 2ol
W ARgEE7]o] A ek, VRP 57 A 7MY T Sl VYT 917k S slof ek b Shlshaln.
walo): W], gl e) R jel, 9, %ok VRP
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