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ABSTRACT

Upper cross syndrome (UCS) is a common defect among children with autism
spectrum disorder (ASD). The present aims to investigate the effect of 8 weeks of corrective games on
the postural alignment, sensory profile, and attention deficit of ASD male children with UCS.
[VETEEE In this study, 20 autistic boys aged 7-12 years with UCS at an autism rehabilitation center in
Tehran, Iran, were purposefully selected and randomly divided into two groups of training (n=10) and
control (n=10). Before the intervention, the side view photography method, a flexible ruler, Dunn’s
sensory profile questionnaire, and the conners’ rating scales (CRs)—revised (teacher and parent forms)
were used to evaluate forward head and shoulder angles, kyphosis angle, sensory profile, and attention
deficit, respectively. The training group performed corrective games for 8 weeks, while the control group
performed their daily therapeutic activities in the rehabilitation center. After the end of the course, all
children underwent the post-test assessments. The analysis of covariance and paired t-test were used
to examine the difference between groups and within groups, respectively, in SPSS software, version 26.
The significance level was set at 0.05.
5T The results showed that 8 weeks of corrective games significantly improved the forward head
angle, forward shoulder angle, kyphosis angle, sensory profile, and attention deficit in the training group
(P<0.05) with a large effect size, but no significant difference was found in the control group (P>0.05).
: [@TEIER The selected corrective games can improve postural alignment, sensory profile, and attention
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Introduction

utism spectrum disorder (ASD) is one the

common neurodevelopmental disorders in

children, with an incidence of 1 in 36 chil-

dren aged 3-8 years. Its incidence is 3.8

times higher in boys than in girls (43 vs
11.4). Although, traditionally, no significant differences
have been described based on ethnicity, culture, or demo-
graphic factors, some features of ASD can be observed
from an early age, the most relevant of which are difficul-
ties in communication and social interaction, changes in
the sensory profile, attention deficits, disturbance in intel-
lectual capacity at different levels and restrictive behavior
patterns. Previous studies have shown sensory changes in
children with ASD as well as delays in developing gross
and fine motor skills (especially problems in motor coor-
dination) and muscle imbalances in the upper limbs that
lead to musculoskeletal abnormalities such as forward
head, forward shoulder, and kyphosis. Lack of postural
control is related to the social development of these chil-
dren, as it may limit their participation in sports and lei-
sure activities. Concerns about early symptoms in ASDs
have recently increased.

Upper cross syndrome (UCS) is characterized by up-
per extremity abnormalities such as increased thoracic
kyphosis, rounded shoulders and forward head. Some of
the adverse effects of UCS include: Early fatigue, pain in
the back, neck and shoulders, reduced respiratory capac-
ity, reduced aerobic endurance, and hunched appearance.
Therapists have emphasized the importance of assessing
the position of the head, shoulders and spine because mis-

Table 1. Paired t-test results
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alignment in these areas can affect several biomechanical
variables, motor control and performance. However, no
study has been done on the effect of exercises in the ASD
children with UCS. Therefore, the present study aims to
investigate the effect of 8 weeks of selected corrective
exercises on the postural alignment, sensory profile and
attention deficit of ASD male children with UCS.

Materials and Methods

This is a quasi-experimental study. The study population
included all male children with ASD and UCS aged 7-12
years at the Seday-e Autism Rehabilitation Center in Teh-
ran, Iran. The total sample size was determined to be 20
using G*Power software, version 3.1.9.4 by considering
atest power of 0.08, a significance level of 0.05 and an ef-
fect size of 0.83. The participants were randomly divided
into two groups of exercise (n=10) and control (n=10).
Before the intervention, the head and shoulder forward
angles were measured using the side view photography
method and the kyphosis angle was measured using a
flexible ruler. The conners’ rating scales (CRS)-Revised
(teacher and parent forms) and Dunn’s sensory profile
questionnaire were also completed. The exercise group
performed corrective games for 8 weeks, 3 sessions per
week, while the control group did their routine therapeu-
tic activities in the rehabilitation center. After completing
the course, post-test assessments were done. In order to
examine the difference between and within groups, analy-
sis of covariance and paired t-test were used in SPSS soft-
ware, version 26. The significance level in was set at 0.05.

Control Group

Training Group

el MeaniSD T P MeanSD T P
Pre-test Post-test Pre-test Post-test

Kyphosis (degree)  46.50+2.95 46.70+2.56 019 085  4820+3.93 40.70+3.68 446  0.002°

F°r(‘(’jvsg‘:e*;‘;ad 59.402.27 59.90+3.38 058 057  57.50+3.83 51.60+4.83 3.53 0.006'

F°r""(":‘jfgsr22)‘"der 60.70+2.66 61.90+2.37 158 014  61.204553 53.1043.18 6.09 0.001°

Sensory profile 90.50:28.93  88.60+3178 025  0.80 89.20#26.19  114.30:13.59  -2.35 0.04'

attention deficit 62.30+4.21 64.30+4.37 114 028  61.00+3.68 52.70+2.66 4.67 0.001°
(CRS-teacher)

R 60.20+4.04 60.60+3.26 029 077  59.203.11 51.4043.37 645  0.001°
(CRS-parent )

“Significant at the 0.05 level
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Results

The results of the paired t-test showed that after 8 weeks
of corrective games, there were significant differences
within groups (Table 1) and between groups (P<0.05) in
the forward head angle, forward shoulder angle, kyphosis
angle, sensory profile, and attention deficit (CRS-parent
and CRS-teacher scores).

Conclusion

It can be concluded that 8 weeks of corrective games is
effective in improving the posture, sensory profile, and at-
tention deficit of children with ASD and UCS. Therefore,
trainers and occupational therapists are recommended to
correct postural abnormalities and improve multiple sens-
es and the attention of children with ASD and UCS by
using the corrective games used in this study.
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