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The aim of this study was the comparison of core trunk stability and
functional movement screening test score in female students with and
without upper crossed syndrome. The present study was a causal-
comparative study. The statistical population of the study consisted of
female students aged 12 to 16 years who were screened according to
the inclusion criteria in primary and secondary schools of Shiraz.
Amongst these students, 35 were randomly selected with UCS and 35
without UCS. To measure UCS, imaging method, core area endurance
by McGill and Sorenson tests and FMS kit were used to evaluate
functional movement. In order to compare the mean of the research
variables between the two groups, independent t-test and Mann-
Whitney test were used at a significance level of P<0.05. The results of
the independent t-test showed a significant difference between the
research groups in Plank (P=0.001), Plank on the right side (P=0.017),
Plank on the left side (P=0.001). ), Sorensen test (P=0.001) and total
FMS score (P=0.001). However, the two groups did not show a
significant difference in sitting in a V shape at a 60 degree angle
(P=0.172). According to results, it is recommended that educators and
corrective exercise specialists consider these cases in their corrective
programs to treat this group of people.
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EXTENDED ABSTRACT

Introduction

Upper crossed syndrome (UCS) is a postural deformity at the cervical and shoulder
girdle regions. In this deformity, upper cervical extensors and superficial flexor of the
cervical spine that are tonic in nature are shortened, and deep flexor of cervical region and
lower cervical extensor, that are phasic in nature, are inhibited. UCS causes widespread
changes in the upper quarter of the body. A combination of forward head posture, rounded
shoulder and thoracic hyperkyphosis is seen in people afflicted with this syndrome. It has
been suggested that dysfunction and impairment in each one of the muscles and joints in
the human body could affect other muscles and joints. For example, Janda stated that
forward head posture could change the resting posture of the mandible, that eventually
results in dysfunction in the temporomandibular joint and respiration.

Functional movement screening (FMS) tests were described by Gary cook. These tests
are cheap and noninvasive and provide important information on balance, core
stabilization, flexibility, range of motion, movement control, and chain reaction.
Compensatory movement patterns and asymmetries can be detected using these valid and
reliable tests. Core stability has been defined as the capability of the lumbo-pelvic-hip
complex to prevent instability of the spinal column. It has been shown that core muscles are
active prior to initiation of upper and lower extremities movements. Considering the high
prevalence of postural deformities, particularly UCS among adolescence girls, the and lack
of evidence about the correlation between core stability and FMS in people with and
without UCS, the purpose of this study was to compare core stability and FMS scores
between female students with and without UCS.

Methodology

The present study was a descriptive-comparative study. The statistical population of the
study consisted of female students studying at junior and senior high schools, aged 12 to 16
years and the research sample consisted of 70 female students with and without UCS in
Shiraz Province. The inclusion criteria were having forward head angle of more than 46
degrees, forward shoulder angle of more than 52 degrees, kyphosis angle of more than 42
degrees, and being within the age range of 12 to 16 years.

Exclusion criteria were a history of fracture, a history of surgery or spinal column joint
diseases, having pain in neck and upper extremities, having regular sports activity, and a
history of membership in sports teams. Considering the inclusion and exclusion criteria, the
students were assigned to two groups: with or without UCS. The movement patterns of
female students were investigated using FMS. FMS includes hurdle step, deep squat, in-line
lunge, shoulder mobility, active straight leg raise, trunk stability push-up, and rotary
stability. The photogrammetric method was used for the assessment of upper quarter
posture. For the measurement of forward head and forward shoulder angles, the anatomical
landmarks of acromion, tragus and seventh vertebra of cervical spine were marked. For the
measurement of the kyphosis angle, the spinous processes of second and twelfth thoracic
vertebrae were marked. For the core muscles endurance assessment, plank, right side
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bridge, left side bridge, Biering- Sorenson, and V test were used. The reliability coefficients
of these tests were reported to be over 0.97. The Kolmogorov-Smirnov test was used to
investigate the normal distribution of data. Independent t-test and Mann-Whitney U were
used for between group comparisons. The significant level was considered to be 0.05.

Results and discussion

Considering the normal distribution of data based on the Kolmogorov-Smirnov test, the
independent t-test was used to compare the values of plank, left and right side bridge,
Biering- Sorenson, V test, and the overall score of FMS in the two groups. The results of the
independent t-test showed that there was a significant difference between female students
with and without UCS in plank (P=0.001), right side bridge (P=0.017), left side bridge
(P=0.001), Biering- Sorenson (P=0.001) and overall score of FMS (P=0.001), but there was
not a difference in the V test. Normal distribution of data in relation to hurdle step, deep
squat, in-line lunge, shoulder mobility, active straight leg raise, trunk stability push-up, and
rotary stability tests was not confirmed by the Kolmogorov-Smirnov test. Thus, the Mann-
Whitney U test was used for between group comparisons. The results of the Mann-Whitney
U test showed a significant difference in deep squat (P=0.001, shoulder mobility (P=0.002),
active straight leg raise (P=0.042), trunk stability push-up (P=0.001), and rotary stability
(P=0.001) between groups. However, there was not a significant deference in in-line lunge
(P=0.053) and hurdle step (P=0.057).

In general, lower endurance in the trunk muscle in female students with UCS might
predispose them to injury. Wilson et al. (2005), in a review article, concluded that
diminution in core stability can lead to injury. Several elements including flexibility,
strength, balance and endurance must be considered in rehabilitation of people with weak
core. FMS tests have the capability of diagnosing restrictions in movement. The results of
the present study showed that the overall FMS score was lower in female students with UCS.
According to a previous study, lower FMS score might predispose athletes to injury.

Conclusion

Taking into consideration the lower endurance in the core area and lower scores on FMS
tests in female students afflicted with UCS, they might be more prone to injury compared to
female students without UCS.
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