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Abstract In this study, subjects with round shoulder posture were examined to determine the effects of
wiper exercise with scapular retraction on the muscle activity of infraspinatus(IF) compared to only
wiper exercise. Twenty-one subjects from a hospital-based rehabilitation center were randomly
crossover performed for wiper exercise, with and without scapular retraction. Subsequently, muscle
activities of the IF, upper trapezius(UT), middle trapezius(MT), lower trapezius(LT), and posterior
deltoid(PD) were measured by surface electromyography. Paired sample t-test was performed for
normality distribution, and the Wilcoxon signed-rank test was performed for other factors. The muscle
activity of IF, UT, MT, and LT in the wiper exercise with scapular retraction was significantly greater
than in the wiper exercise alone (p<0.001). Thus, we believe that the wiper exercise with scapula
retraction is a clinically effective exercise to activate the infraspinatus for subjects with round shoulder
posture. We recommend it to be considered for training and correction of the scapular position.

Keywords : Retraction Wiper Exercise, Wiper Exercise, Infraspinatus Muscle, Round Shoulder Posture,
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Fig. 1. The flowchart of study.
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Fig. 2. Wiper exercise posture.
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Fig. 3. Posture before scapular retraction wiper exercise.

Fig. 4. Posture after scapular retraction wiper exercise.
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o st Al1% 2 FE 1125t Bonferroni®l ¢« A4S
AR3HAEH0.05/5=0.01). B2E dlolg B4 93
Window SPSS 25.0 version(SPSS inc. Chicago, IL,
USA) &7 Zz2Tso g o] g5t

3. &y
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(Table 1). 9% 30.23+2.32A4190H, AR
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Table 1. The general characteristics for Participants

(N=21)
Variables Mean = SD
Age (years) 30.23 + 2.32
Height (cm) 175.61 + 5.92
Weight (kg) 76.09 + 11.02
Round shoulder (cm) 6.6 + 1.11

3.2 ZAt

E9 9o|n 50| Qlo|HeEHT}; FAolelEe] &
AT 7.54%, JEARLY] TBYEE 0.83%, FXt
SAR2o] 2EHTL 14.97%, ofSA BT T84
EE 17.57%% 71900, EAHoR ROt Ko)
S BITH(p(0.01)(Table 2, Fig. 5). 3HXIgt, Flo{7]
WL EAZHOR ROl Aolg Holx Yoirt.

Table 2. The results of the wiper exercise and
retraction wiper exercise of muscle activity
(%MVIC) at 5 Muscles

Muscles Wiper exercise .Retraction- Z ort p
wiper exercise
Infraspinatus | 28.84 + 10.54/10.54 + 12.19| 5.742 |<0.01
Upper trapezius| 2.90 + 1.71 | 3.73 + 2.49 | 3.129 |<0.01
Middle 1103 + 7.42 | 241 + 15.05| 3.945 |<0.01
trapezius
Lower trapezius| 16.80 + 11.86|34.37 + 20.86| 3.806 |<0.01
Posterior 1 313 4 186 | 3.61 + 2.18 | 1.599 | 0.13
deltoid

- Values are exercise type(¥MVIC) as mean + SD

- The wilcoxon-signed-rank test for upper trapezius, middle
trapezius, lower trapezius.

- The paired t-test for infraspinatus, posterior deltoid.
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Fig. 5. Difference in the muscle activity of infraspinatus
muscle between wiper exercise and retraction

wiper exercise.

MVIC=Maximal Voluntary Isometric Contraction,
Wiper=Wiper Exercise, Re=Retraction Wiper Exercise,
IST=Infraspinatus.
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