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ABSTRACT

Abnormal posture and alterations in movement and muscle activity patterns have
been reported in people with upper cross syndrome (UCS). These changes can lead to imbalance in
muscle activation, altered movement patterns, and biomechanical changes. The present study aims to
investigate the effect of corrective exercises on posture, upper extremity muscle activity, and shoulder
kinematics in male handball players with UCS.

[VETTLE This quasi-experimental study was conducted on 30 male handball players with UCS who were
randomly divided into exercise (n=15) and control (n=15) groups. The variables including upper extremity
muscle activation patterns, shoulder kinematics, forward head posture, forward shoulder posture, and
kyphosis were evaluated before and after intervention. Should kinematics and activation patterns of
upper extremity muscles (supraspinatus, lumbar erector spinae, upper trapezius, middle trapezius,
latissimus dorsi, pectoralis major) were recorded using electromyography and motion analyzer. The
angles of forward head and forward shoulder were assessed using photographic method taken from
lateral view, and Kyphosis angle was measured using a flexible ruler before and after exercises. The
exercise group performed the comprehensive corrective exercises for 8 weeks (3 sessions per week), but
the control group did not receive any intervention. To analyze the data, two-way analysis of variance and
Bonferroni test were used. The significant level was set at 0.05.

ST Forward head posture (P=0.001), forward shoulder posture (P=0.003), and kyphosis (P=0.002)
showed significant improvements in the exercise group compared to the control group from pretest
to post-test phase. In the preparatory and throw phases (slow and fast throwing), higher activities of
supraspinatus, lumbar erector spinae, upper trapezius, middle trapezius, latissimus dorsi, and pectoralis
major were observed in the exercise group compared to the control group (P=0.05). Moreover, in the
preparatory and throw phases, higher range of motion of shoulder flexion, forward flexion of shoulder,
internal rotation of shoulder, external rotation of shoulder, and shoulder abduction were observed in the
exercise group compared to the control group (P=0.05).

[@TEIERT Corrective exercises can significantly alter shoulder kinematics and upper extremity muscle
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Extended Abstract
Introduction

uman posture is affected by factors such as

age, gender, and physical activity. Many

studies have shown that sports activities

affect the posture of athletes. The spine un-

dergoes certain changes in handball play-
ers, depending on the type and nature of the activities.
Handball is a sport where asymmetrical elements (pass-
ing, throwing) dominate symmetrical elements (running,
catching). Research has shown that athletes are more
prone to postural deviations than non-athletes. Forward
head and thoracic kyphosis are the most common de-
formities in overhead athletes. Another deformity is the
upper crossed syndrome (UCS), which refers to specific
altered muscle activation and movement patterns along
with some postural deviations. Alterations in muscle ac-
tivation include over-activity of the upper trapezius, leva-
tor scapula, and pectorals muscles and under-activity of
the deep cervical flexors, middle and lower trapezius, and
serratus anterior. Abnormal posture and altered move-
ment and muscle activity patterns has been reported in
people with UCS. These changes can lead to imbalance
in muscle activation, altered movement patterns, and bio-
mechanical changes. The present study aims to investi-
gate the effect of corrective exercises on posture, upper
extremity muscle activity patterns, and shoulder kinemat-
ics in male handball players with UCS.

Materials and Methods

In this study, 30 male handball players (aged 14-20
years) with UCS in Eslamabad-e-Gharb county, Iran were
selected based on the inclusion and exclusion criteria, and
using a convenience sampling method. The sample size
was determined using Gpower software, and assuming
a=0.05, 1-=0.8, and effect Size = 0.95. The participants
were randomly divided into two groups of control (n=15)
and exercise (n=15). Electromyographic and kinematic
data of the upper extremity were recorded while throwing
balls to the goal three times consecutively before and after
the intervention. The exercise group performed corrective
exercises for 8 weeks (3 sessions a week), but the control
group did not receive any intervention. Two-way analysis
of variance and Bonferroni test were used to analyze the
data. The significant level was set at 0.05.

Results

Forward head posture (P=0.001), forward shoulder pos-
ture (P=0.003), and kyphosis (P=0.002) showed signifi-
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cant improvements in the exercise group compared to the
control group from pretest to posttest phase. In the prepa-
ratory and throw phases (slow and fast throwing), higher
activities of supraspinatus, lumbar erector spinae, upper
trapezius, middle trapezius, latissimus dorsi, and pectora-
lis major were observed in the exercise group compared
to the control group (P=0.05). Moreover, in the prepara-
tory and throw phases, higher range of motion of shoulder
flexion, forward flexion of shoulder, internal rotation of
shoulder, external rotation of shoulder, and shoulder ab-
duction were observed in the exercise group compared to
the control group (P=0.05).

Conclusion

Corrective exercises can significantly alter shoulder ki-
nematics and upper extremity muscle activity patterns in
male handball players with UCS, which can be used in
future studies to prevent UCS in handball players during
throwing the ball.
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7. Reduce skin impedance
8. Band-pass filtered
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13. Shapiro-Wilk Test

14. Bonferroni

15. Excel

16. SPSS version 22, Microsoft Corp. Redmond, WA
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