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Abstract

Introduction and Aim: Crossed syndrome is a postural dysfunction pattern to describe
the muscles of the shoulder girdle or thoracic-cervical region of the body. As a result, the
present research wa conducted with the aim of comparison the electromyographic
activity timing of scapular stabilizer muscles in arm abduction, flexion, and scaption
motor planes in men with upper crossed syndrome abnormalities and healthy.

Methodology: This research was a causal-comparative. The population of the present
research included non-athletic male students aged 18 to 28 years at the University of
Tehran. The sample of this study included 44 people in two groups of men with upper
crossed syndrome abnormalities and healthy (22 people in each group) who based on the
inclusion criteria were selected by purposive sampling. In this research to collect data
were used instruments such as scales, height gauges, checkerboard, flexible ruler,
scoliometer, digital camera and tripod, metronome, electromyography device, and

electrodes. After the initial assessment and screening session, electromyography
How to Cite: Nazari, B., Seidi, F., & assessments were performed using a 16-channel device, model ME6000, manufactured
Bayattork, M. (2025). Comparison the by Mega Electronics Company. To analyze the data of the present study was used the

Electromyographic Activity Timing of  jndependent t-test in SPSS version 26 software.
Scapular Stabilizer Muscles in Arm

Abduction, Flexion, and Scaption Findings: The results of this study indicated that there was no significant difference

Motor Planes in Men with Upper  petween men with upper crossed syndrome abnormalities and healthy in terms of age,

Crossed Syndrome Abnormalities and  pajght angd weight (P>0.05), but there was a significant difference between them in

Healthy. Psychology of Motivation, .

Behavior, and Health, 3(2), 1-13. terms of head forward, shoulder forward, and dorsal hyperkyphosis (P<0.001). Also, the
activity timing of the middle and lower trapezius muscles of men with upper crossed
syndrome abnormalities compared to healthy was delayed in all three abduction, flexion,
and scaption motor planes (P<0.05), but there was no significant difference between
them in terms of the activity timing of the upper trapezius muscle and anterior dentate
muscle in all three motor planes (P>0.05).

Conclusion: According to the results of the present study, there is a need to use
corrective exercise movements to accelerate the activity of the middle and lower
trapezius muscles in men with upper crossed syndrome abnormalities in all three
abduction, flexion, and scaption motor planes.
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Planes, Upper Crossed Syndrome.
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Extended Abstract

Introduction and Aim

Technological progress on the one hand has provided
valuable services to human society, and on the other
hand, the lack of proper use of machines, lack of
movement and lack of necessary mobility, lack of
leisure time planning, repeated overload, lack of
regular physical activity, and inappropriate sitting and
standing habits have caused many physical
complications (Jaideep et al., 2023). Improper posture in
the long term causes inappropriate patterns in joints
and soft tissues; so that agonist muscles become stiff
and short and antagonist muscles become weak and
long (Pires et al, 2024). One of the physical
abnormalities is upper cross syndrome, which causes
extensive changes in the upper quarter of the body
and is accompanied by abnormalities of forward head,
rounded shoulders, turned shoulders, and increased
thoracic kyphosis (Nitayarak & Charntaraviroj, 2021). This
syndrome causes incorrect breathing patterns, pain
during breathing, swallowing problems, inability to
produce proper voice and gradual voice changes due
to improper chest position, chronic headaches of
cervical origin, decreased lung volume, Ilung
disorders, and decreased endurance of cervical flexors
and extensors (Mun & Roh, 2024).

Upper crossed syndrome affects the motor planes of
the scapula and arm muscles (Waldhelm et al., 2020). The
muscles that hold the scapula in place are attached to
the medial edge of the scapula and control its
position, and these muscles are the most important
stabilizers of the scapula (Yuksel & Yesilyaprak, 2024).
The muscles of the scapula do not work in isolation,
but rather work together to provide dynamic and static
control of the scapula (Mendez-Rebolledo et al., 2024).
From the fourteen muscles located on the scapula, the
trapezius and serratus anterior muscles play a critical
role in controlling and managing scapular movement
(Day et al., 2021). The three common motor planes of
the scapula and arm include abduction, flexion, and
scaption (Saklecha et al., 2024). The position and
movement of the scapula are controlled by the
scapular muscles, especially the trapezius and anterior
dentate. The scapular stabilizer muscles seek to
increase the stability and strength of the muscles
surrounding the scapula with the aim of maintaining
proper scapular position and reducing pain in it
(Micoogullari et al., 2023).

One of the methods for examining the strengths and
weaknesses of the scapular stabilizer muscles is the
electromyography device, which plays an important

role in identifying muscle strengths and weaknesses
and has recorded accurate and significant results of
muscle function in helping to rehabilitate sports
injuries and correct deformities (Baldim et al., 2024).
Proper timing of scapular muscle activity is of great
importance from a biomechanical perspective and is
considered an effective factor in maintaining joint
stability and stability (Kawama et al, 2022). The
electromyography device is used by researchers and
clinicians to measure muscle activity, and this device
measures parameters such as amplitude, timing,
conduction velocity, fatigue, and frequency (Martin-
Fuentes et al., 2020).

Crossed syndrome is a postural dysfunction pattern to
describe the muscles of the shoulder girdle or
thoracic-cervical region of the body. As a result, the
present research wa conducted with the aim of
comparison the electromyographic activity timing of
scapular stabilizer muscles in arm abduction, flexion,
and scaption motor planes in men with upper crossed
syndrome abnormalities and healthy.

Methodology

This research was a causal-comparative. The
population of the present research included non-
athletic male students aged 18 to 28 years at the
University of Tehran. The sample of this study
included 44 people in two groups of men with upper
crossed syndrome abnormalities and healthy (22
people in each group) who based on the inclusion
criteria were selected by purposive sampling. In this
study, the sample size was calculated using G*Power
software with an effect size of 0.80, an error of 0.05,
and a power of 0.95.

The inclusion criteria included being between 18 and
28 years old, not being an athlete, having an abnormal
tilt or obvious winging of the scapula in a static state,
and impaired movement and rhythm in a dynamic
state during the Keebler scapular lateral glide test and
the McClure grading system, having a forward head
condition with an angle of more than 44 degrees,
having a forward shoulder condition with an angle of
more than 49 degrees, and having a dorsal
hyperkyphosis condition with an angle of more than
42 degrees. Also, exclusion criteria included having
visible abnormalities in the pelvic and lower limb
areas, a history of fractures, surgery, and joint disease
in the spine and shoulder and pelvic girdles, having
pathological symptoms, having scoliosis of more than
10 degrees using a scoliometer, and having a body
mass index outside the normal range, i.e., 18 to 25.




In this research to collect data were used instruments
such as scales, height gauges, checkerboard, flexible
ruler, scoliometer, digital camera and tripod,
metronome, electromyography device, and electrodes.
After the initial assessment and screening session,
electromyography assessments were performed using
a 16-channel device, model ME6000, manufactured
by Mega Electronics Company. To analyze the data of
the present study was used the independent t-test in
SPSS version 26 software.

Findings

There was no dropout in either group, and analyses
were performed for both groups of 22 people. The
results of this study indicated that there was no
significant difference between men with upper
crossed syndrome abnormalities and healthy in terms
of age, height, and weight (P>0.05), but there was a
significant difference between them in terms of head
forward, shoulder forward, and dorsal hyperkyphosis
(P<0.001). Also, the activity timing of the middle and
lower trapezius muscles of men with upper crossed
syndrome abnormalities compared to healthy was
delayed in all three abduction, flexion, and scaption
motor planes (P<0.05), but there was no significant
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difference between them in terms of the activity
timing of the upper trapezius muscle and anterior
dentate muscle in all three motor planes (P>0.05).

Discussion and Conclusion

The results of the present research showed that muscle
activity patterns differ in men with upper crossed
syndrome abnormalities and healthy. Overactivity of
the upper trapezius and underactivity of the middle
and lower trapezius and anterior dentate were the
main findings of this study; however, only
underactivity of the middle and lower trapezius was
statistically significant in all three abduction, flexion,
and scaption motor planes. In this regard, more
research is needed to investigate the specific effects
and consequences of muscle imbalance on the
development and progression of upper crossed
syndrome. Overall, the results of this research can
guide rehabilitation strategies aimed at restoring
muscle balance and improving shoulder and arm
function. Exercises and interventions that strengthen
the middle and lower trapezius can be effective in the
management and prevention of upper crossed
syndrome.
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