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Voice Analysis of Countertenors

Sung Min Chung, M.D., Moon Jung Kim, M.D., Sun Ok Yoon, M.D.,
Hye Jung Shin, M.D., Su Kyoung Park, M.D.,
You Ree Shin, M.D., Young Kyung Kwon, M.D.*
Department of Otolaryngology, College of Medicine, Ewha Womans University, Seoul, Korea
Interdisciplinery Program of Communication Disorders,* The Graduate School,
Ewha Womans University, Seoul, Korea

Background and Objectives : A post-pubescent male classical singer has lower vocal register
than a female classical singer. Countertenors who can produce higher vocal register like female
classical singers with their falsetto voice and head resonance are recently active. The general
purpose of this study is to analyze voice of countertenors and to determine the differences with
those of classical singers.

Materials and Methods : Four countertenors in Korea were examined using a videostrobos-
copy and their voice were analyzed using acrodynamic, acoustic and voice range profile methods.

Results and Conclusion : Contertenors could produce elevated fundamental frequency, voice
intensity and mean air flow rate using large pulmonary capacity and head voiced falsetto. It
means the presence of greater energy in countertenor is due to the more efficient conversion of
the air flow to acoustic energy. But, they had unstable amplitude perturbation per each vocal
cycle. The results indicated that countertenor is the acoustic products of different laryngeal
mechanism with other classical register and it can be recognized as one of the registers of male
classical singers.

KEY WORDS : Countertenor - acrodynamic study - Acoustic study - Voice range profile.
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Fig. 1. Voice frequency of countertenors and classical singers in different phonation.
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Fig. 2. Voice intensity of countertenors and classical singers in different phonation.
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Fig. 3. Mean air flow rate of countertenors and classical singers in different phonation.
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Fig. 4. Expiratory air pressure of countertenors and classical singers in different phonation.
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Table 1. Acoustic measurements of countertenors and classical singers

STD(%) vFO(%) Jitt(%) PPQ(%) Shim(%) APQ(%) NHR
CT* 1 0.91 0.78 0.60 0.41 4.80 4.40 0.23
CT* 2 1.51 1.7 0.75 0.43 3.90 2.73 0.23
CT* 3 1.23 0.91 0.51 0.31 3.25 2.04 0.15
CT* 4 2.03 1.12 113 0.63 6.28 3.96 0.14
Male classical singer 1.08 0.87 042 0.24 2.47 1.92 012
Female classical singer 2.27 1.04 079 0.39 2.01 1.48 0.11
*CT : countertenor
Table 2. Voice range of countertenors and classical singers
Semitone range(Hz) Intensity(dB)
Mean maximum Mean minimum Mean maximum Mean minimum
CT* 1 1480 110 94.44 64.86
CT* 2 1244.5 98 101.34 63.87
CT* 3 1046.5 77.78 108.24 70.77
CT* 4 1046.5 87.31 109.23 65.85
Tenor 5233 9419 105.78 72.70
Bariton 497.2 92.30 97.88 72.75
Soprano 1177.43 147.84 101.21 68.76
Mesosoprano 1155.9 139.70 105.94 71.76
*CT : countertenor
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