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Voice Analysis of Highest Falsetto and Lowest Modal Voice

Sung Min Jin, M.D., Yun Kyung Song, M.S., Kee Hwan Kwon, M.D.,
Kyung Chul Lee, M.D., Jae Ho Ban, M.D.

Department of Otolaryngology, Kangbuk Samsung Hospital, School of Medicine, Sungkyunkwan University,
Seoul, Korea

Background and Objectives : The pitch range of the human voice is variable, extending from
chest register to falsetto register. Although numerous studies have investigated after laryngeal
mechanism description of falsetto tone, systematic and objective studies were lack. The purpose
of this study was to systematically analyze and compare modal with falsetto voice.

Materials and Methods : Seven adult baritones were selected from a larger population of
volunteers at choir. Simultaneous measurements of acoustic, electroglottographic and aerodyna-
mic study were made during /e/ sustained in two vocal registers, lowest modal and highest
falsetto. Statistical analysis was performed using Wilkoxson signed rankes test.

Results : In the acoustic analysis, shimmer was increased in falsetto voice (p<0.05). In the
electroglottographic analysis, closed quotient (CQ), speed quotient(SQ) at the modal voice were
higher than at the falsetto voice (p<0.05). In the aerodynamic analysis, mean airflow rate (MFR)
of falsetto voice was higher than modal voice (p<0.05) .

Conclusions : In the results of the study indicate that, falsetto register is ineffective, ineffi-
cient, generally unpleasant because it was produced by incomplete clousure of true vocal cord.
We anticipated that further study with large samples can provide an objective criteria for status
and classification of singer’s modal and falsetto voice.
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Table 1. Acoustic parameters in falsetto and modal re-

gisters

FO* Jitter Shimmer*  H/N ratio
AVARI 252 0.56 771 10.23
Mv1 92 1.82 3.57 7.32
Fv2 248 213 13.07 5.13
MV2 119 0.57 7.02 7.02
FV3 207 077 6.28 6.27
MV3 89 1.48 2.79 8.37 -
Fv4 215 1.05 8.83 6.82
MvV4 13 0.96 8.75 3.56
FV8 223 0.73 10.60 4.94
MV5 82 0.83 1.14 3.82
FV6 196 0.87 9.85 212
MVé 108 3.56 6.65 4.84
Fv7 206 0.44 10.35 3.63
Mv7 76 3.88 4.05 6.84

* 1 p<0.05, TFV : Falsetfo voice, MV : Modal voice
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Table 2. Formants frequency in falsetto and modal re-

gisters

At R F3 F4 F5 F6
V1 1390 2658 4869 6657 8134
MV 798 2820 4350 5776 7332 8632
FV2 1341 2321 3450 6226 8007 8531
MV2 1323 2429 3446 7482 8657 8804
FV3 1154 2944 4933 6207 8004 8730
MV3 1292 2842 4327 6651 8780 8965
Fv4 932 1763 3354 5951 7683 8329
Mv4 820 3040 4688 6016 7842 8597
FV5 1928 2511 4277 6033 7738 8792
MV5 1120 2750 4308 5470 7224 7708
FV6 1062 3016 4416 5602 6656 8687
MV6 868 3036 4598 5720 7408 7920
FV7 1066 1985 2977 5735 7278 8225
MV7 1012 2678 3756 5208 7012 8728

* 1 p<0.05, TF: Formant

Table 3. Electroglottographic and aerodynamic para-

meters in falsetto and modal registers

sQ+t cat st MFR**
FV1 2.08 0.42 0.35 0.28
MV1 3.58 0.45 0.56 0.17
FV2 2.33 0.45 0.40 0.36
MV2 2.73 0.57 0.46 018
Fv3 1.63 0.43 0.24 0.50
MV3 415 0.58 0.61 0.44
FV4 1.68 0.44 0.25 0.50
MV4 3.81 0.49 0.58 0.30
V5 2.23 0.45 0.38 0.32
MV5 4.67 0.46 0.65 0.22
Fvé6 3.29 0.40 0.53 0.26
MV6 423 0.41 0.62 0.24
FV7 2.14 0.40 0.36 0.48
MV7 1.31 0.50 0.13 0.41

* 1 p<0.05, T9Q : Speed quotient, $CQ : Closed qu-
Speed index, 1MFR : Mean dirflow rate
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