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ABSTRACT

Purpose: This study aimed to compare the effect of corrective exercise and corrective games on

Article info: upper crossed syndrome in female students.
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Methods: This was a quasi-experimental study performed with the pre-test and post-test method.
The study sample consisted of 60 people who were selected purposely, based on inclusion and
exclusion criteria and the rate of the disorder. In the study sample, the Mean+SD of age, height,
and weight were 14.16£1.08 years, 133.49+5.59 cm, and 44.73+8.24 kg, respectively. The study
samples were randomly assigned into three groups: corrective exercises group (n=20), corrective
games group (n=20), and control group (n=20). Students with upper extremity syndrome were
first identified through checkered screening and the New York test. Then, the subjects of both
intervention groups performed the selected training programs for eight weeks, based on the defined
protocols. Finally, the one-way ANOVA, paired t-test, and Bonferroni post hoc test were used to
compare the between-group differences. Also, the significance level was considered as P<0.05.

Results: After eight weeks of exercise, the intra-group changes in head forward, kyphosis, and
shoulder angle were significant in the corrective exercises group (P=0.001) and the corrective
games group (P=0.001). Also, the three study groups significantly differed in frontal angle,
kyphosis, and shoulder angle (P=0.001).

Keywords: :  Conclusion: According to the findings, the corrective exercises and corrective games can
Therapy exercise, ¢ effectively reduce the angle of head forward, kyphosis, and shoulder in affected persons.
Experimental games, ¢ Therefore, researchers and specialists should plan these programs. Moreover, it is recommended
Upper limb deformities, :  touse the corrective exercises used in this study with the mentioned principles and have direct
Students . and accurate supervision of their implementation to ensure the correctness of the movements.
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Highlights
o Eight weeks of corrective exercise and corrective games also can improve head forward, kyphosis and shoulder angle.
Plain Language Summary

The spine is the support of the upper body part and plays a fundamental role in performing the functions of the body.
Excessive pressure or inactivity in this part of the body not only endangers the internal organs of the body but also un-
balances the skeletal and muscular structure of the upper body and negatively affects the process of human movements
and activities. Nowadays, advanced societies use games to correct children’s postural abnormalities. In this regard,
several cross-sectional and local studies have been conducted so far. These studies have shown the positive effects of
the game on the correction of abnormalities. However, it seems that no research has specifically compared the effect of
the two methods of corrective exercises and corrective games on the rate of upper extremity syndrome abnormality in
female students. The contradictory results of some studies and the lack of research in this field arise the fundamental
question that which method (corrective exercises or corrective games) is more effective on the rate of upper extremity
syndrome abnormality in female students? Therefore, this study aimed to compare the effect of the two methods of

corrective exercises and games on the rate of upper extremity syndrome abnormality in female students.

1. Introduction

he spine is the support of the upper

body and plays a fundamental role in

performing the functions of the body.

Excessive pressure or inactivity in this

part of the body not only endangers the

internal organs of the body but also un-
balances the skeletal and muscular structure of the up-
per body and negatively affects the process of human
movements and activities [1]. The causes of these prob-
lems are not fully identified. However, the main postural
abnormalities of students are caused by factors, such
as inadequate tables and benches, inappropriate habits,
muscle weakness, sedentary lifestyle, obesity, machine
life, inactivity, and not playing games in leisure time [2].
Thus, it seems necessary to use effective and age-appro-
priate methods to eliminate abnormalities and find the
importance of methods for prevention and treatment that
have a positive effect on human stature [2].

Upper crossed syndrome is a disorder that mainly oc-
curs in the neck and shoulder girdle and tonically shortens
the posterior, upper, and anterior neck muscles. Besides,
the disorder phasically restrains and weakens the ante-
rior muscles of the spine, neck, and lower back muscles
of the shoulder girdle [3]. This syndrome extensively
changes the upper quarter of the body. Researchers have
often associated this complication with head forward,
shoulder forward, scapula protraction, and increased
chest kyphosis [4]. In this regard, Janda pointed to the in-
terrelationship between the musculoskeletal and nervous
systems: the occurrence of any defects and disorders in

the joints and muscles of the body can also affect the
quality and function of other joints and muscles. In other
words, the occurrence of the disorder in one position
and the subsequent changes in the joints and muscles of
that area transmit to the other parts of the body through
a chain reaction and affect different joints and muscles
[S]. In this regard, Janda states that the presence of an
abnormality of the head forward changes the resting po-
sition of the lower jaw, thus, breathing becomes difficult
owing to the increase in the activity of the respiratory
auxiliary muscles. In such a situation, oral respiration is
altered by the displacement of the resting position of the
tongue, also, the temporomandibular joint may be im-
paired, leading to chronic neck pain [6]. Also, since the
scapula communicates with the spine through both the
muscles and the ribs, any change in the position of the
spine to a change in the position of the scapula will dis-
rupt the scapulohumeral rhythm. It impedes the normal
functioning of the shoulder joint and ultimately leads to
the instability of the glenohumeral joint. Therefore, these
abnormalities in the form of a situational chain reaction
are closely related to each other and the individual cor-
rection of each of them alone and locally has no proper
scientific justification.

These abnormalities are treated and corrected through
various methods, such as exercise therapy, manual thera-
pies, postural reeducation, and the positional retraining
of tapes and orthoses [3]. Exercise therapy or the use of
corrective movements is one of the common methods
in correcting forward head and shoulder disorders and
kyphosis and is investigated by numerous studies in this
field [3, 5]. Generally, research in this field indicates that




PHYSICAL TREATMENTS

the use of corrective movements significantly reduces
the angle of forward head and shoulder abnormalities
and kyphosis, however, there are contradictory results in
the meantime. So that, Seidi et al. showed that despite a
significant reduction in the subjects’ kyphosis angle, the
outcome of the corrective exercises for six weeks was
insignificant [4]. Besides, the corrective methods used
to correct physical abnormalities seem to be limited or
not suitable for individuals, especially children and ado-
lescents [7]. Also, the correctional exercise programs are
usually monotonous and tedious, and people (especially
children and adolescents) do not want to do them even if
they are aware of their physical abnormalities [8].

Nowadays, advanced societies use games to correct
children’s postural abnormalities. In this regard, several
cross-sectional and local studies have been conducted so
far. These studies have shown the positive effects of the
game on the correction of the abnormalities [9]. How-
ever, it seems that no research has specifically compared
the effect of the two methods of corrective exercises and
corrective games on the rate of upper extremity syn-
drome abnormality in female students. The contradicto-
ry results of some studies and the lack of research in this
field arise the fundamental question that which method
(corrective exercises or corrective games) is more ef-
fective on the rate of upper extremity syndrome abnor-
mality in female students? Therefore, this study aimed
to compare the effect of the two methods of corrective
exercises and games on the rate of upper extremity syn-
drome abnormality in female students.

2. Materials and Methods

The present study was performed on human samples
where all research conditions are not controllable. Thus,
the method of the $tudy is semi-experimental and ap-
plied in terms of results, also, it was conducted using
a pre-test-post-test design. Before conducting the re-
search, it received the code of ethics with the registration
number of IR.TAUETB.08107. The statistical population
of this study was all female students with an age range
of 13 to 15 years in Sama school (district 5 of Tehran), in
the academic year of 2018-2019. The statistical sample
of 60 people was determined by available sampling us-
ing G xPower software and selected purposefully based
on inclusion and exclusion criteria and the incidence of
this disorder (upper crossed syndrome). Then, the sam-
ples were divided into three groups of corrective exer-
cises (n=20), corrective games (n=20), and the control
(n=20). Students with upper extremity syndrome were
first identified through checkered screening and the New
York test. Then, their physical health was measured by
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the questionnaires of sports injuries and sports history,
also, the demographic information was gathered by valid
instruments [3]. The subjects did not simultaneously par-
ticipate in any other correctional program and were in
the age range of 13 to 15 years. Also, they were excluded
from the investigation, in case of any damage or unwill-
ingness to continue working.

After measuring the subjects’ demographic indicators,
head angle, shoulder forward, and kyphosis, we identi-
fied all the students who simultaneously had a head for-
ward of greater than 46 degrees, a kyphosis of greater
than 42 degrees, and a shoulder forward of greater than
52 degrees [3]. Then, they were divided into three groups
of 20 people (correction exercises, correction games, and
control), based on the amount of head forward, shoulder
forward, and kyphosis angles, 24 hours before the start
of the training protocols (evaluation method by checker-
board). At the pre-test, we performed the measurement
methods of the kyphosis, head forward, and shoulder
forward angles; the obtained data were recorded. Then,
the participants of both intervention groups performed
the selected training programs for eight weeks, based on
the defined protocols (correction game training protocol,
correction training protocol) [3]. After eight weeks of re-
training, the post-test was taken from all the participants.

Descriptive and inferential statistics were used to sta-
tistically analyze the obtained data. Besides, descriptive
statistics were used to calculate central indicators, the
dispersion of quantitative scales, charts, and tables. After
checking the normality of the data with the Shapiro-Wilk
test, statistical tests, such as one-way ANOVA and de-
pendent t-test were used to evaluate the hypotheses. All
analyses were performed using SPSS V. 21 at a signifi-
cance level of 0.05.

Evaluation Method by Checkerboard

The checkerboard is a2m x 1m metal or wooden frame
meshed by 5 cm apart ropes in Scm x Scm dimensions.
This is a good tool for assessing body abnormalities
but includes some drawbacks. Using the checkerboard,
deformation is determined as the distance the head and
neck vertebrae are placed in front of the center of gravity
or the vertical line. Also, the vertical line or the starting
line of the checkered plane from the side view is consid-
ered to determine the kyphosis. When the vertical line
passes through the index points divides the chest into
two equal parts of the anterior and posterior, by crossing
the midline of the armpit. If the percentage of the chest
area behind the vertical line is higher than the front area,
the person has around back. For example, a ratio of 70%
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Figure 1. Measuring the angle of the head and shoulder for-
ward

in the back and 30% in the front, or 80% in the back and
20% in the front. To measure with a checkerboard, we
first placed it in a fixed place. Then, a + sign was marked
about 45cm behind the plate, the length of which should
be perpendicular to the center of gravity of the plate.
This sign indicated the location of the line of gravity of
the examination. The distance between the inner ankles
of the test legs and the + sign was considered to be four
centimeters. The location of the examiner was about 3m
to 4m away from the checkerboard; the examiner’s lo-
cation should be exactly in line with (perpendicular to)
the center of gravity of the screen and the subject. While
facing the screen, the examiner asked subjects to adjust
their bodies in all three positions by gravity with the
examiner’s command. At this time, observations were
made from different views (frontal, sagittal, and verti-
cal), also, the measurements were reviewed and record-
ed to select individuals with head forward abnormalities
and kyphosis to identify individuals with upper crossed
syndrome (Figure 1) [8].

Measuring the kyphosis angle

Initially, the subjects were asked to stand in a normal
position and bend their head down. In this position, two
protrusions were identified at the lower end of the neck
area, two index and thumb fingers were placed on the
protrusions, and the subject’s head was returned to its
original position. It is then identified using a fourth ver-
tebra count. Besides, the Youdas method was used to
find the thorny appendage of the twelfth vertebra [7]. So
that, the examiner stood up behind the subject, simul-
taneously touched the lower edge of the twelfth gear in
both sides of the body using the thumbs, pointed them
upwards and inside, and continued until they disap-
peared beneath the soft tissue. At this point, the paths
of the two fingers were horizontally connected to reach
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the spiny appendages of the vertebrae. This is the site of
the thorny appendage of the twelfth vertebra. These two
points were then marked using a dark color, which could
be easily removed from the skin (to reassure, the seventh
vertebral appendage of the neck was counted again to the
twelfth dorsal vertebra). Next, the person stood in the po-
sition indicated for him; a normal position with the legs
shoulder-width apart, facing forward, and without move-
ment. The flexible ruler was placed on the spine at the
specified distance. Then, without making any changes
on the paper, it was slowly transferred from the ductility,
and with the arc shape pencil it was transferred from the
edge of the ruler, which was in contact with the skin on
the AS paper, and each measurement was repeated three
times. The origin point of the drawn arc was connected
with a straight line to its endpoint and was connected as
“el” and from the deepest point in the distance from the
origin point to the endpoint as a width from the shape
of the arc to the longitudinal line and considered as “h”.
Finally, the amount of kyphosis angle was determined
using the trigonometric formula [10]: 6= 4 arctan (2h/1).

Measuring the angle of the head forward and
shoulder forward

In the present study, the angles of the head and shoul-
ders were measured using the lateral view imaging meth-
od. Moreover, we identified three anatomical signs of ear
tragus, acromion protrusion, and the spinous process of
the seventh cervical vertebra to measure the angle of the
head and shoulder forward. The subject stood profile to
the examiner at a distance of 23 cm from the wall and
was photographed from the side with a digital camera
at a distance of 265 cm. Then, the photo was transferred
to the computer, and using the AutoCAD software, the
angle of the line connecting the tragus and the seventh
cervical vertebra with the vertical line (head forward
angle) and the angle between the line connecting the sev-
enth cervical vertebra and the acromion appendage using
the vertical line (shoulder forward angle) was calculated.
This method has a good reliability and has been used in
several studies with a reproducibility of Intraclass Cor-
relation Coefficient (ICC)=0.92 [10].

Training protocol of corrective game

Table 1 shows the corrective game protocol. Since
these games are designed for kyphosis anomaly, the stu-
dents were asked to keep their necks in the right position
(keep head and chest in a straight line) to cover the head
forward abnormality correction while playing the game.
Based on the principles of practice, to make the game
more difficult, we considered the following conditions:

Daneshjoo A, et al. Corrective Exercise vs Corrective Game on Upper Crossed Syndrome. PTJ. 2021; 11(1):13-24.
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Table 1. Corrective game protocol

January 2021. Volume 11. Number 1

Training Week (Duration)

Game Title

First
(45 min)

Second and third
(45 min)

Fourth
(45 min)

Fifth and sixth
(45 min)

Seventh
(45 min)

Eighth
(45 min)

Wooden house
Traying to get up
Airplane

Pull-pull
Broken knee
Traying to get up
Airplane

Carrying a tennis ball
Judging a blackboard
Pull-pull
Broken knee

Station
Crab walk
Carrying a tennis ball
Judging a blackboard
Pull-pull
Broken knee

Cat and mouse
Station
Crab walk
Carrying a tennis ball
Judging a blackboard
Pull-pull

Wooden house
Traying to get up
Airplane
Cat and mouse
station
Crab walk
Carrying a tennis ball
Judging a blackboard
Pull-pull

playing with more players, reducing the duration or con-
sidering a fixed period for music, using heavier balls, in-
creasing the duration of the game, increasing distances,
and using larger balls [11].

Training protocol of corrective exercise

The first exercise was the scapular retraction with a
bandage. It was performed in such a way that the sub-
ject in the first week performed the scapular retraction
movement for the first session in five turns with four rep-
etitions. Table 2 represents the other exercises with the
number of turns and repetitions. The second exercise was
the Chin Vine that was performed with a stick to stretch
the chest muscles and bring the scapula closer to the chin
vine. Furthermore, the third exercise was performed to
stabilize the neck and chest muscles, the fourth exercise
to mobilize the spine. The fifth exercise was stretching
the chest muscles and the resistance movement of the
neck on a training foam roll. The sixth exercise was
strengthening the back muscles with a rubber band and
creasing. Table 2 shows the progress of the exercises.
The exercises were performed three sessions per week,
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also, the time of each exercise was adopted, based on the
time that the subject was able to do it [12, 13].

3. Results

The Shapiro-Wilk test was used to check the default nor-
mality of the data; Table 3 reports the results of this test.
None of the data was equal to or less than the confidence
level of 0.05, which indicates their normal distribution in
the three groups. Table 4 shows the descriptive data related
to the mean weight, Body Mass Index (BMI), height, and
age of the subjects in the three groups. In the post-test, the
one-way ANOVA showed no significant difference between
weight, BMI, height, and age of the subjects.

A correlated t-test was used to investigate the differenc-
es between the research variables in the pre-test and post-
test; Table 5 presents the results. The result of one-way
ANOVA in post-test showed no significant difference
between the groups in head forward (P=0.324, F=1.149,
Df=2), kyphosis (P=0.464, F=0.778, Df=2), and shoul-
der forward (P=0.446, F=0.787, Df=2). Also, consider-
ing the results of Table 5, the one-way ANOVA showed

Daneshjoo A, et al. Corrective Exercise vs Corrective Game on Upper Crossed Syndrome. PTJ. 2021: 11(1):13-24.
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Table 2. Correction Exercise Protocol
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Turns x Repetitions

Week Training Session
Exercise 1 Exercise 2 Exercise 3 Exercise 4 Exercise 5 Exercise 6
First 5x4 5x4 5x5
First Second 5x4 5x4 5x5
Third 5x4 5x4 5x5
First 6x5 6x5 6x6 5x4
Second Second 6x5 6x5 6x6 5x4
Third 6x5 6x5 6x6 5x4
First 7x6 7x6 7x7 5x4 4x3 4x3
Third Second 7%6 7%6 7x7 5x4 4x3 4x3
Third 7%6 7%6 7x7 5x4 4x3 4x3
First 8x7 8x7 8x8 6x5 5x4 5x4
Fourth Second 8x7 8x7 8x8 6x5 5x4 5x4
Third 8x7 8x7 8x8 6x5 5x4 5x4
First 9x8 9x8 9%9 6x5 6x5 6x5
Fifth Second 9x8 9%8 9x9 6x5 6x5 6x5
Third 9x8 9x8 9x9 6x5 6x5 6x5
First 10x9 10x9 10x10 7x6 7x6 7x6
Sixth Second 10x9 10x9 10x10 7%x6 7x6 7x6
Third 10x9 10x9 10x10 7%6 7x6 7%6
First 11x10 11x10 11x11 8x7 8x7 8x7
Seventh Second 11x10 11x10 11x11 8x7 8x7 8x7
Third 11x10 11x10 11x11 8x7 8x7 8x7
First 12x11 12x11 12x12 9x8 9x8 9x8
Eighth Second 12x11 12x11 12x12 9x8 9x8 9x8
Third 12x11 12x11 12x12 9x8 9x8 9x8

a significant difference between the mean head forward
angle, kyphosis angle, and shoulder forward angle of
the subjects in the three research groups, in the post-test.
Then, the Bonferroni test was used to compare the pairs
of groups in the post-test of head forward angle, kyphosis,
and shoulder forward; Table 6 shows the results.

According to Table 6, the results of the paired t-test
showed a significant difference between the mean head
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forward angle, kyphosis angle, and shoulder forward
angle of the subjects in the three groups, in the post-test.
Also, the comparison of pairs in the post hoc test showed
a significant difference between the mean head forward
angle, kyphosis angle, and the shoulder forward angle in
the groups of corrective exercises and corrective games,
compared with the control group.

Daneshjoo A, et al. Corrective Exercise vs Corrective Game on Upper Crossed Syndrome. PTJ. 2021; 11(1):13-24.
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Table 3. Normality of data distribution analyzed by Shapiro-Wilk test in study groups

Variables Groups P
Corrective exercises 0.902
Head forward Corrective games 0.460
Control 0.857
Corrective exercises 0.465
Kyphosis Corrective games 0.466
Control 0.534
Corrective exercises 0.766
Shoulder forward Corrective games 0.466
Control 0.234

PHYSICAL TREATMENTS

Table 4. Demographic indicators of the research samples by groups

MeantSD
Variable Groups
Pre-test Post-test
Corrective exercises 53.40+2.89 53.750+3.14
Weight (kg) Corrective games 53.20+4.04 51.750+4.68
Control 52.40+4.59 52.850+1.84
Corrective exercises 153.05+3.41 -
Height (cm) Corrective games 152.90+3.38 -
Control 152.70+4.04 -
Corrective exercises 13.65+0.74 -
Age (years) Corrective games 13.7610.95 -
Control 14.15+0.87 -
Corrective exercises 22.81+1.30 22.96+1.54
BMI (kg/m?) Corrective games 22.75+1.55 22.19+2.45
Control 22.5442.60 22.71#1.52

4. Discussion

The head and shoulder forward angles and the thoracic
kyphosis angle of the experimental groups significantly
reduced after participating in the correction program and
correction games. Thus, it can be concluded that the cor-
rective exercises program used in the present study had a
favorable effect. This finding is in line with the results of
studies, such as Harman et al. [6] and Lynch et al. [14].

PHYSICAL TREATMENTS

Moreover, the findings of the present study are in line
with the results of a 2010 study by Lynch et al. which
doubts the optimal effectiveness of corrective exercises
in reducing head and shoulder forward angles in pa-
tients. Therefore, designing and executing a precise and
purposeful program of corrective movements, including
stretching, resistance, and mobilization exercises for the
neck, shoulder girdle, and arm joint, which is performed
regularly and under the direct supervision of the exam-

Daneshjoo A, et al. Corrective Exercise vs Corrective Game on Upper Crossed Syndrome. PTJ. 2021: 11(1):13-24.
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Table 5. Comparing the means values of the pre-test and post-test in three groups, using the dependent t-test

Variables Group Means Difference t Degrees of Freedom P
Corrective exercises 11.10 22.342 19 0.001
Head forward Corrective games 10.25 11.427 19 0.001
Control 1.75 0.580 19 0.406
Corrective exercises 9.60 16.877 19 0.001
Angle of kyphosis Corrective games 8.05 4.276 19 0.001
Control 0.10 0.191 19 0.850
Corrective exercises 10.10 16.652 19 0.001
Shoulder forward Corrective games 10.45 17.158 19 0.001
Control 1.00 2.517 19 0.210

iner, can effectively reduce the angles of the head and
shoulder forward of the affected person [15]. Such fea-
tures can be seen in the corrective exercises program of
the present study. The program was designed so that as
much as possible in all exercises. On the one hand, the
muscles of the upper extensor and lower flexors of the
neck, as well as the pectoral and internal muscles of the
arm rotators were stretched at the same time. Besides,
the exercises increased the tensile stress on the muscles,
reduced the lower extensor and deep-upper flexors of the
neck as well as the scapula adductor muscles and the ex-
ternal arm rotators, and enhanced the ability to maintain
proper posture.

Mirzaei et al. showed that the use of exercises signifi-
cantly improved spinal postural abnormalities in stu-
dents [10]. Shoulder forward angles may lead to shoul-
der extension, the shortness and stiffness of the anterior
shoulder girdle muscles, and the weakness and elonga-
tion of the posterior muscles. Also, it seems to cause the
shoulder position forward, anterior scapular deviation,
and the incomplete rotation of the scapula upwards dur-
ing the shoulder lift as well as pain in the shoulder area.
Therefore, doing exercises supports the spine because of
strengthening the muscles, also, leads to the improved
static and dynamic balance of people [7]. In the head
forward complication, the center of gravity of the head
is moved forward and the flexural torque increases,
and in general, the length and amount of muscle activ-
ity changes in the head and neck areas. Normally, the
interaction between the four main muscles on both the
anterior and posterior sides of the head and neck area
maintains the desired balance and posture. But in ante-
rior head deformity, the balance between these muscles
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is disturbed and a lot of stress is applied to them. It seems
that the present training protocol (training and corrective
games) increased the length of the shortened muscles of
the upper neck muscles in the back and strengthened the
muscles of the front of the neck. Hence, balancing the
upper muscle groups, the protocols led to the correction
of the head forward complication. The results showed
significant changes in the curvature of kyphosis in the
experimental group, after the training program (training
and corrective games); the curvature was reduced. How-
ever, the changes in the control group were not signifi-
cant. Findings in the present study are consistent with the
results of Seidi et al. [4] and Hajihosseini et al. [3].

The abnormalities of patients can be effectively cor-
rected by designing and executing a precise and pur-
poseful program of corrective movements, including
stretching and strength exercises for the areas involved
in the deformity, the combination of these exercises, and
whole-body mobility exercises. These trainings should
be performed regularly and under the direct supervision
of the examiner. Seidi et al. [4] examined the effect of
local and comprehensive corrective exercise programs
on kyphosis angle and concluded that comprehensive
exercises had a greater effect on kyphosis curvature than
local exercises. Also, Hajihosseini et al. [3] in a study
entitled “Comparison of the Effect of Three Strength,
Stretching and Combined Training Programs on Upper
Cross Syndrome” concluded that combined training had
a better effect on kyphosis and crossed syndrome, com-
pared with stretching and strength training separately.
The findings of the present study showed the optimal ef-
fectiveness of corrective exercises and corrective games
in reducing the head forward angle, kyphosis, and for-
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Table 6. Comparing the paired t-test results with the Bonferroni post hoc test in post-test

Inferential Statistics

Group Level Source of Variance Average of Squares  Degrees of Freedom  Average of Squares F P
Between-group 59.433 2 29.717 1.149 0.324

Pre-test Intergroup 1474.750 57 25.873 - -

Total 1534.183 549 - - -

Head forward

Between-group 1630.233 2 815.117 134.769 0.001

Post-test Intergroup 344.750 57 6.048 - -

Total 166.733 549 - - -
Between-group 4.433 2 2.217 0.778 0.464

Pre-test Intergroup 162.300 57 2.847 - -

Total 166.733 549 - - -

Angle of ky-
phosis

Between-group 1136.133 2 568.067 20.906 0.001

Post-test Intergroup 1548.750 57 27.173 - -

Total 2684.983 59 - - -
Between-group 0.433 2 0.217 0.778 0.464

Pre-test Intergroup 141.300 57 2.479 - -

Total 141.300 549 - - -

Shoulder
forward

Between-group 1192.300 2 596.150 152.687 0.001

Post-test Intergroup 222.550 57 3.904 - -

Total 1414.850 59 - - -

ward shoulder of patients. On the other hand, Ahmadine-
jad and Ahangari [11] used corrective games to correct
the abnormality.

The subjects and training protocol of this study differ
from the mentioned studies in terms of gender and physi-
cal health and the number of games and their duration,
respectively. However, they obtained the same results, be-
cause of the common mechanism that corrective exercises
and games have in correcting abnormalities, indicating
that the exercises in this study are following the principles
of correction abnormalities (shortened muscle tension
and weakened muscles). Besides, muscle mechanisms
have been designed and implemented with the same re-
sults as the present study [16]. Consistent with the present
study, the mentioned studies simultaneously included the
comprehensive, stretching, and strengthening exercises,
which affected the $trength and activity of the muscles
[4, 11]. However, in a study that used only extension ex-
ercises (although these exercises are used to correct ky-
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phosis), opposite effects emerged on kyphosis correction;
these results may be caused by the incorrect execution of
exercises [5]. In the present study, the training program
of the corrective games group included movements, such
as wooden houses, trying to get up, airplanes, and mice
and cats, the aim of which was to stretch the shortened
muscles. Also, movements, such as carrying a tennis ball,
judging a blackboard, pull-pull, broken knee, and try-
ing to get up were used to strengthen the muscles. These
movements effectively improved the complication of ky-
phosis. One of the most effective mechanisms of correc-
tive games is the nature of the game and the group per-
formances that motivate individuals to do the exercises.
Also, the duration of the training program was long which
made it more effective in the present study.

According to the present results, compared with common
corrective exercises, corrective games are a more suitable
and easy approach to improve kyphosis. Also, corrective
games include motivational aspects due to their fun, thus,
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it is suitable to perform these exercises especially in ado-
lescence to eliminate kyphosis. Therefore, it is possible to
use corrective games to correct kyphosis in younger ages.
One of the limitations of this study is the impossibility
of controlling the activity of the subjects outside the re-
search hours and the lack of control over motivation and
the psychological pressure of the subjects during the tests
and exercises. Other studies should use a proper tool in the
treatment of other complications and abnormalities, such
as genu valgum and Varuna and Pes cavus in.

5. Conclusion

Corrective exercises and games significantly improve
the angles of the head forward and shoulder forward of
children. According to the results of the present study,
it seems that for elementary students, the use of move-
ments, such as carrying a tennis ball, judging a black-
board, pull-kill, broken knee, and trying to get up to
strengthen muscles are effective in improving kyphosis.
On the other hand, careful planning must be done in
time, because children get tired very quickly. Games as
one of the most widely used correctional methods can
play a key role in correcting postural abnormalities.
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