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Surface EMG Activity of the Suprahyoid and Infrahyoid Muscles along the
Pitch Changes in Trained and Untrained Singers

Young-Sun Yun, M.A., Young-lk Son, M.D.,
Kwang-Chol Chu, M.D., Sun-Il Kim, M.D.

Department of Otorhinolaryngology-Head and Neck Surgery School of Medicine
Sungkyunkwan University, Samsung Medical Center, Seoul, Korea

Extrinsic laryngeal muscles are well known to be important for the classical singers. We tried
to elucidate any differences in the function of above muscles between trained and untrained
singers by non-invasive surface electromyography(EMG).

Four trained sopranos and four untrained singers sang vowel /i/ at different pitch(E3, G3,
C4, E4, G4, C5, E5, G5, C6). The EMG activities of the suprahyoid, infrahyoid and omo-
hyoid muscles were measured using surface electrodes.

In trained singers, infrahyoid muscle activities increased more than those of suprahyoid in
most of pitch. To the contrary, in untrained singers, the pattern of EMG activities were variable
among each subjects and the EMG activities of suprahyoid muscles were relatively greater than

those of infrahyoid.
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Fig. 1. EMG activities of each suprahyoid(®), infrahyoid(m), and omohyoid{A) muscle along the pitch changes(E3, G3, C4,
E4, G4, C5, E5, G5, C6) in four trained singers. Activity of infrahyoid muscle increased more than that of suprahyoid
muscle at all notes. All y-axis data are the ratio of EMG activity at singing state and that at resting state.
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Fig. 2. EMG activities of each suprahyoid(®), infrahyoid(m ), and omohyoid(A) muscle along the pitch changes(E3, G3, C4,
E4, G4, C5, E5, G5, C6) in four untrained singers. Various patterns of EMG activities by different pitch are observed
among subjects. All y-axis data are the ratio of EMG activity at singing state and that at resting state.
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Fig. 3. Average EMG activities of suprahyoid(®), infrahyoid(m), and omohyoid(A) muscles along the pitch changes(E3, G3,
C4, E4, G4, C5, E5, G5, C6) in(A) trained singers and(B) untrained singers. All y-axis data are the ratio of EMG ac-

tivity at singing state and that at resting state.
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