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| Abstract |

Purpose: The purpose of this study was to compare the effects of passive scapular upward rotation and posterior tilt and active
scapular posterior tilt on the muscle activity of the upper trapezius (UT), lower trapezius (LT), and serratus anterior (SA).
Methods: Fifteen healthy subjects performed general arm elevation, arm elevation with passive scapular upward rotation and
posterior tilt, and arm elevation with active scapular posterior tilt. For active scapular posterior tilt, the subjects were trained in
this movement using visual biofeedback and a motion sensor. During each arm elevation condition, electromyography was used
to measure the muscle activity of the UT, LT, and SA. The measured data were analyzed using a one-way repeated ANOVA.
Results: LT muscle activity was significantly increased during arm elevation with active scapular posterior tilt compared to
both general arm elevation and arm elevation with passive scapular upward rotation and posterior tilt (p <0.05). SA muscle activity
was greater during arm elevation with passive scapular upward rotation and posterior tilt than during general arm elevation (p
<0.05). There was no significant change in UT muscle activity among the tested arm elevation conditions (p > 0.05).
Conclusion: Performing arm elevation with active scapular posterior tilt and performing arm elevation with passive
scapular upward rotation and posterior tilt may be useful strategies for increasing muscle activation of the LT and SA,

respectively.
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Fig. 1. Arm elevation task.
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Fig. 2. Application of passive scapular upward rotation
and posterior tilt.

3) &4 opim Frled &

54 om H71EdS ERAZI7] Sl A
A= “4%2}"1]71] S WS a8l Fz 7
FCHKim et al,, 2021). oJaff HARA}
= tdAe %5. 2710 o 7w B5o] WY

ol-gdl SHIE o/im FH e T
Aol Al IAAIA F=QAek BARE SE-HE of
7N F7led £ & Ak of 7w 7pA 52 (root
of scapular spine)@} o] 7 o}efjz 71| % of & ¢
Al A} (Smart KEMA motion sensor, KOREATECH Co.,
Ltd., Korea)E ¥zl3}ich 22 ¢ AlALE Smart

KEMA software(KOREATECH Co., Ltd., Korea)7} A %]
H 53 PCE S3ll thdAtolAl 554 oi7hw F7]
= A A E = o7 F7]e sk AT
oz HojF7] fla ARE U A HES P
SHHE B 552 op7fm F7l&d E¥E 1087
A AISHATHFig. 3).

a

Fig. 3. Scapular posterior tilt training.
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Table 1. Muscle activity data
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Arm elevation with passive

Arm elevation with active

General arm elevation scapular upward rotation and . p
DR scapular posterior tilt
posterior tilt
UT (% MVIC) 22.38+7.66 22.9249.25 20.7449.29 0.258
LT (% MVIC) 34.00+£22.27¢ 35.51£18.45¢ 42.66£20.09*° 0.004*
SA (% MVIC) 33.08+7.53° 37.19+£9.94° 34.98+9.63 0.021*

#p<0.05.

Abbreviation: LT, lower trapezius; MVIC, maximum voluntary isometric contraction; SA, serratus anterior; UT, upper trapezius.

Significant difference compared to general arm elevation.

"Significant difference compared to arm elevation with passive scapular upward rotation and posterior tilt.
“Significant difference compared to arm elevation with active scapular posterior tilt.
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