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| Abstract |

Purpose: The aim of this study was to compare the activation of shoulder stabilizer muscles to variations of manual resistance
during three-dimensional shoulder rehabilitation exercises.

Methods: A total of 13 participants were included in this study. To normalize each muscle’s activity, a maximal isometric
voluntary contraction was performed by all participants. After receiving 30 minutes of training in three-dimensional shoulder
rehabilitation exercises, participants randomly performed PNF arm and scapular patterns according to the intensities of manual
resistance. The activities of the upper trapezius, lower trapezius, and serratus anterior were measured during these patterns. All
exercises were performed for five seconds, and the average of three seconds, excluding the first and last seconds, was used for
data analysis.

Results: Lower trapezius activity was significant among manual resistance intensities. In both the PNF arm and scapular
patterns, using 80% manual resistance of maximum resistance showed higher activity of the lower trapezius muscle compared
to 20% of the maximum resistance.

Conclusion: Itis expected that PNF arm and scapular patterns, with varying intensities of manual resistance, can be used for

early rehabilitation of patients with shoulder impingement syndrome.
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Fig. 1. Flow diagram of this study.
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Table 1. Descriptive statistics for subjects (n=13)

Variable Mean+Standard deviation
Age(years) 27.30+£2.29
Height(cm) 174.23+4.25
Weight(kg) 73.62+10.23
BMiI(kg/m?) 24.27+3.49

Dominant hand Right 12 (92.3%), Left 1 (7.7%)
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Table 2. Descriptive statistics of activity of scapular muscles during three resistance conditions (n=13)
Upper trapezius (%MVIC) P
R 80% R 50% R 20% F %, R Ex  R*Ex
Arm pattern 63.15+13.91 53.06+13.34 49.51£13.63
2.25 0.16 0.13 022 0.23
Scapular pattern 63.02+23.84 63.49+17.53 59.72+16.75
t 0.02 -1.707 -1.704
P 0.98 0.10 0.10
Serratus anterior (%MVIC) )4
R 80% R 50% R 20% F n2p R Ex R*Ex
Arm pattern 79.07+15.86 83.07+13.85 79.64+18.22
0.51 0.04 061 017 022
Scapular pattern 77.54+10.54 70.93+£21.57 69.43+20.74
t 0.29 1.71 -1.33
p 0.78 0.10 0.20
Lower trapezius (%MVIC) )4
R 80% R 50% R 20% F %, R Ex  R*Ex
Arm pattern 75.90£17.45" 72.14+20.31% 65.96+19.76"
- ; . 3.97 0.26 0.03 047 0.73
Scapular pattern 79.52+22.40° 76.47+20.20" 73.73£17.82
t -0.46 -0.55 -1.05
P 0.65 0.59 0.30

R: resistance, Ex: exercise, *° Values within a row with different superscripts are significantly different (p<0.05),

Wp: partial eta squared
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Table 3. Descriptive statistics of ratio of upper trapezius/serratus anterior and upper trapezius/lower trapezius during

three resistance conditions (n=13)
Upper trapezius/serratus anterior P
R 80% R 50% R 20% F n?, R Ex R*Ex
Arm pattern 0.83+0.30 0.65+0.18 0.65+0.22
Scapular pattern 0.84+0.38 1.14+0.99 1.01+0.69 029 001 066 0.4 006
t -0.07 -1.74 -1.77
p 0.95 0.09 0.09
Upper trapezius/lower trapezius P
R 80% R 50% R 20% F n?, R Ex R*Ex
Arm pattern 0.86+0.24 0.77+0.24 0.824+0.33
Scapular pattern 0.86+0.44 0.98+0.75 0.910.53 002 001096 055 037
t -0.02 -0.93 -0.51
p 0.99 0.36 0.62
R: resistance, Ex: exercise, 1°p: partial eta squared
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