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| Abstract |

Purpose: The purpose of this study was to compare the effects of new exercises (combined cervical and thoracic extension
exercises) with those of conventional cervical extensor strengthening exercises (sitting cervical extension exercises) and
thoracic extensor strengthening exercises (prone thoracic extension exercises).

Method: Fifteen healthy subjects performed sitting cervical extension exercises, prone thoracic extension exercises, and
combined cervical and thoracic extension exercises. During each exercise, electromyography was used to measure muscle
activity in the erector spinae with C4 and T4 levels. The measured data were analyzed using one-way repeated analysis
of variance.

Results: With different exercises, there were significant differences in activity in the erector spinae muscle (p < 0.05).
The activity in the erector spinae muscle increased significantly during the combined cervical and thoracic extension
exercises compared to the sitting cervical extension (p < 0.05) and prone thoracic extension exercises (p < 0.05). The
sitting cervical extension exercises significantly increased activity in the cervical erector spinae muscle compared to the
prone thoracic extension exercises (p < 0.05). Activity in the thoracic erector spinae muscles was significantly increased
during the prone thoracic extension exercises compared to during the sitting cervical extension exercises (p < 0.05).
Conclusion: These findings suggest that the newer exercises effectively increase activity in the cervical and thoracic

extensor muscles.
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Fig. 1. Sitting cervical extension exercise.
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Fig. 2. Prone thoracic extension exercise.
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Fig. 3. Combined cervical and thoracic extension exercise.
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Table 1. Muscle activity data
SCEE PTEE CCTEE P
Left C4 ES(%MVIC) 37.54+10.63 20.81£5.28 58.57£12.73 < 0.01*
Eg(logjll\t/[\(/?C) 38.83+£13.43 21.9846.20 63.41£17.59 < 0.01*
Left T4 ES(%MVIC) 14.97+5.39 33.49+10.76 68.33£13.77 < 0.01*
Right T4 ES(%MVIC) 14.03£7.05 35.16£11.46 58.53+18.7 < 0.01*

#p<0.05.

Abbreviation: CCTEE, combined cervical and thoracic extension exercise; ES, erector spinae; MVIC, maximum voluntary
isometric contraction; PTEE, prone thoracic extension exercise; SCEE, sitting cervical extension exercise.
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