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| Abstract |

Purpose: The present study aims to investigate the effects of a diagonal exercise pattern on selective activation of the upper
extremity muscles using both normalization and isolation methods.

Methods: Intotal, 17 asymptomatic subjects participated in this study. During the two diagonal patterns of exercise (diagonals
1 and 2), muscular activities of the upper trapezius (UT), lower trapezius (LT), serratus anterior (SA), anterior deltoid (AD), and
infraspinatus (IS) were measured. The collected data were analyzed in two ways, according to the dominance of muscle activities
(%lsolation) and according to normalized activities (%MVIC).

Results: There were significant differences in LT, SA, AD, and IS between %MVIC and %lsolation (p<0.05), and the diagonal
1 pattern of exercise showed significantly more LT activities compared with the diagonal 2 pattern (p<0.05). Further, except for
LT, there were no significant differences in muscle activities between the diagonal 1 and 2 exercises.

Conclusion: The present study suggests that a diagonal pattern of exercise is advantageous for strengthening shoulder muscles,
but caution is needed when applying to patients requiring selective strengthening. Regarding both the concentric and eccentric
phases of exercise, there was no significant difference in muscular activation, except in LT, between the two diagonal patterns

of exercises.
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Fig. 1. The formula o the %Isolation and the %MVIC. UT: upper trapezius, LT: Lower trapezius, SA: serratus
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Table 1. The average and standard deviation (SD) of %MVIC and %Isolation values during diagonal exercises

) Measurement p-value
Variables Pattern -
%MVIC %Isolation Measurement Pattern
. D1 28.53+10.44 28.99+11.20
Upper trapezius 71 92
D2 28.11+13.67 29.82+13.27
D1 30.29+17.84 12.414+5.09
Lower trapezius .00* 0.01%*
D2 16.49+8.87 7.66+3.39
D1 41.044+20.77 18.67+5.32
Serratus anterior .00* .59
D2 38.33+18.31 19.66+7.95
D1 34.22+13.17 27.22+7.4
Anterior deltoid .04* 0.89
D2 33.71+18.09 28.66+9.45
. D1 31.57+12.74 12.70+6.17
Infraspinatus .00* .70
D2 31.92+10.33 14.2146.12

* Significant difference in factor of measurement and pattern

D1: Diagonal 1 pattern (Flexion, Adduction, External rotation — Extension, Abduction, Internal rotation), D2: Diagonal 2 pattern
(Flexion, Abduction, External rotation — Extension, Adduction, Internal rotation)
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* Significant difference between conditions.
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