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Abstract

This study compared voice range profiles (VRPs) of modal and falsetto register in 53 dysphonic and 53 non-dysphonic adult
women with gliding vowel /a/’. The results shows that maximum fundamental frequency (FOmax), maximum intensity (Imax),
FO range (FOrance), and intensity range (Irance) are lower in the dysphonic group than in the non-dysphonic group. FOmax and
FOrance are significantly higher in falsetto register than modal register in both groups. Iyax and Irange are significantly higher
in falsetto register in the non-dysphonic group, but those are not different between two registers in the dysphonic group. There
was no statistically significant difference in minimum FO (FOyun) and minimum intensity (Imiv) between the two groups.
Modal-falsetto register transition occurred at 378.86 Hz (F4#) in the dysphonic group and 557.79 Hz (C5#) in the
non-dysphonic group, which was significantly lower in the dysphonic group. It can be seen that both modal and falsetto
registers in dysphonic adult women are reduced compared to non-dysphoinc adult women, indicating that the vocal folds of
dysphonic adult women are not easy to vibrate in high pitches. The results of this study would be the basic data for
understanding the acoustic features of voice disorders.
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1. 298N Te Au R FEE
Table 1. Diagnosis and vocal severity of dysphonic women

Diagnosis

Participants

Vocal nodules

8

Vocal polyp

Reinke’s edema

Laryngitis

Muscle tension dysphonia

Adductor spasmodic dysphonia

Granuloma

Sulcus vocalis

Vocal cyst

Laryngeal papilloma

Vocal palsy/paresis

—_

Others

S|O|—= || —|—|O|Wn ||

Grade (G)

1

2

20

3

29
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I8 3, Ipance = S 7F 2F0](F=92.759, p<.001), 3 7+ 7+ A
O](F=14.636, p<.001), /37~ 7+ W5 2H-8-(F=10.965, p<.001)
o] F-23H3 Tk STrancet AT 2T 28 WS 282 313
O ATHF=84.551, p<.001), T(F=30.645, p<.001) 7kl 2]
210)7F ATk fFOpance(t=—4-112, p<.001) 2} flpance(=—4-882, p<.001)
= B e gl -2 5 2ol 7} lSIH.

2. [ VRP SAH A 9] 7| & AF
Table 2. Descriptive statistics of variables in each group

Dysphonic Non-dysphonic
Variable Register (n=53) (n=53)
M (SD) M (SD)
FO (Hz) 193.13 (30.03) | 224.29 (32.58)
Founy (Hz) | Modal | 37886 (77.55) [ 557.79 (99.47)
Falsetto | 632.61 (238.62) | 977.05 (215.46)
FOu (HZ) Modal 142.12 (33.79) 135.00 (17.15)
Falsetto | 142.12 (33.79) 135.00 (17.15)
Fouar (L) | Modal | 23674 8178) [ 422.79 (106.65)
Falsetto | 49025 (241.06) | 839.51 (217.21)
_ Modal | 17.08 (5.64) 24.34 (4.66)
Falsetto | 25.19 (8.19) 33.62 (4.65)
fFOrance (Hz) 253.76 (205.79) | 419.26 (208.54)
Tax (dB) Modal 96.72 (7.60) 107.83 (8.70)
Falsetto | 97.02 (7.73) 112.64 (7.31)
L (dB) Modal | 70.98 (5.03) 70.85 (6.22)
MIN Falsetto | 70.98 (5.03) 70.85 (6.22)
e (dB) | Modal [ 25.74.7.03) 36.98 (8.32)
i Falsetto 26.04 (7.60) 41.17 (7.67)
fIrance (dB) 0.30 (5.03) 4.81 (4.46)

FO, fundamental frequency; VRP, voice range profile; FOmax,
maximum fundamental frequency; FOun, minimum fundamental
frequency; FOrance, range of fundamental frequency; STrance,
semitone range; Iyax, maximum intensity; Iy, minimum intensity;
Iranc, intensity range; M, mean; SD, standard deviation.

ole z} A8 ek 1t zolg Blwst Ay, AT
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VRP, voice range profile; FOmax, maximum fundamental frequency;
FOrance, range of fundamental frequency; STrance, Semitone range;
Imax, maximum intensity; Irange, intensity range.
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Figure 1. Results of VRP variables by group and register type
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St A3, FOrance(STranae) 2 Iranae 7 =788l A1 o1/l
A A SEeket ol = 5ol Shatell A o) 97 2
Asiths A3AT 52 5Y gk 4 o] th(Behrman et al., 1996;
Gumming & Akerlund, 1988; Kumar et al., 2019; Li & Yiu, 2006;
Ma & Yiu, 2006; Ma et al., 2007; Wuyts et al., 2000). 53] FOyax
CF yax”F 78} 7H3 - BFell A S Ak 3 2bol 7} Zi=Hl,
/37l ol A A o] Ao vhe] A S A A
7 wEA AE8HA] FEEE Foyaxs oA, Atids
Al e BRI ET A e] Al Aaw s v
=317] SeiM s AT RS o 52 st
o] e FEER SALEE T8 ASATIA FEal] wE
of] Ivax”F SEAl YR THMa et al., 2007).
7T akre] MeE e A(STRANGE)E AR T A2
o] A5 3F 300 AAEGITE o] 52 i EM‘%“JO 7
S MM SR & A @ﬂrﬁ?} Z=4 ztol= 3
AR 2 AR WS Balom, 573 eliol e
o] 13l o9 W2 STrance s RS T
T3 {Vé? o] 5ol 2hz8 7Hd ko] T3k R 9 (fFOrance)
o} 5737 =R (flrance) B w737l ol a3 tell Bl
&l 2lskAl ‘% AT Li & Yiu2006)0ll4 5= 5737l o34 9]
fFOrance”t 878573 Bk F A YEh 73 ke Ml e &
Aol Qlaf FAastiths A& & 5 Uth A3 fFOrance
Ao s grfxlso] Al A 0w AghE] 7] wl T vehdt
o 7Hd7ellA A= CTel 254 Jisl w2 el deolrt
g Eolu 1184 o] Srtskar, tha A FkAske] grobA A
A3t 2] 4+ (upper margin) Rt 2151 =d), AW 0 7 o] 3k
o] oA A L A7t EHd sl A Eeh] wiel sst
A7NE &A1 El AEA ol o= 5437l fFOranae S}
flrance”F 787357 oll Bl 8l FHaato] 7Hd el A 542 AbEst
£ F0] golaHA] Ytk RS oJn| 3Htl(Titze, 1988; Titze, 1994).

3 hwaxE Al

+—U

3. 8% A A4 439 71T STrance
Table 3. STrance of falsetto in dysphonic and non-dysphonic women

Study (year) # of D/N-D D N-D
Y (age) M (SD) M (SD)
Current (2022) | 53/53 | (20-65) | 25.19 (8.19) | 33.62 (4.65)
Gumming &
Akerlund (1988) 29/17 | (21-81) 253 29.9
Li & Yiu (2006) | 15/15 | (21-45) 24 27
Ma et al. (2007) | 90/35 | (20-53) | 32.36(6.39) |40.89 (15.69)
Wuyts et al.
(2000) 205/43 | (18-80) 22 (8) 32(5)
Andersen et al.
2021 -/39 (18-39) - 34.7 (3.9)
Hollien et al.
(1971) -/326 | (18-75) - 37 (5.30)
-124 (25-35) - 33.13 (3.43)
Linville (1987) -120 (45-55) - 34.00 (3.22)
-/23 (70-80) - 28.96 (4.13)
Ptacek et al. -/31 (—40) - 32.8 (4.4)
(1966) -/35 (65-) - 25.1(7.9)

D, dysphonic; N-D, non-dysphonic; STrance, semitone range; M,
mean; SD, standard deviation.
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