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Neck muscle activity during head flexion

MAO Jun-bing', JIA Xiao-hong', WANG Ren-cheng', PU Fang®, SUN Fang’ (1. Division
of Intelligent and Biomechanical System, SKLT, Tsinghua University, Beijing 100084, China; 2. School of Bio-
logical Science and Medical Engineering, Beihang University, Beijing 100191, China; 3. Applications and Com-
putation Service Center of CMVHuman, Shanghai 200030, China)

Abstract. Objective To analyze the neck muscle activity during head flexion and explore the cause of muscle fa-
tigue in human head and neck. Methods A musculoskeletal model of head-neck complex was established
based on AnyBody software platform, and the muscle strengths during head flexion were simulated according to
the input data measured by Vicon motion capture system, which were validated with the literature data. Results
The neck muscles played a major role during head flexion. The force assignment mode among muscles was dif-
ferent during 45% and 75% flexion process. The integral of muscle strengths on flexion angle W" could reflect the
muscle fatigue to some extent. Since the largest W" was found in the semispinalis cervicis and multifidus muscles
during head flexion, it may indicate that those muscles have the easy tendency to be fatigue. Conclusions The
musculoskeletal model established in this paper can provide a technical support for the exploration of neck fatigue
mechanism.
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Fig. 1  Musculoskeletal model of head-neck complex
based on AnyBody software platform
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Fig.2 Position of marker in head and neck complex (a) and

movement definition of flexion (b)
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Fig.3 Angle displacement of the head (a) and cervical vertebrae
(b)
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Fig.4 Strength of the main muscle groups during flexion
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