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A B S T R A C T

Blindness is one of the most common and important groups of sensory 
disabilities with physical complications including kyphosis, forward head and 
round shoulder. The purpose of the present study was to investigate the effect 
of a corrective exercise program on the upper crossed syndrome in a blind 
person. The patient was a 19-years-old blind congenital male. He referred for 
abnormalities of the upper quarter trunk. The corrective exercise program was 
performed for 12 weeks by maintaining a proper posture and sitting posture 
with the emphasis on the balance of muscles involved in the upper cross 
syndrome. After the training intervention, kyphosis improved from 45 to 41 
degrees, round shoulder from 40 to 48 degrees and forward head from 57 to 40 
degrees. Therefore, regular long-term corrective exercises by providing feedback 
to maintain the correct posture of the body can be improved, and prevent from 
common blinds deformities.
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Introduction

The increasing advances in science and technology, 
despite all the benefits, was brought to humanity, and in 
the case of the demands of it or not, have endangered 
one of the most important principles of life, health, and 
one of the achievements of this disability. Disability is 
also one of the achievements of this world that damages 
the blind and visually impaired children health [1]. Since 
the sense of vision, as the strongest source of perception 
in the external world, is responsible for the transmission 
of 80-90% of the information entered into the brain, 
even mild disruptions to its functions could result in 
severe abnormalities in physical, mental, and motor 
development [2]. On the other hand, visual disability is 
one of the disabilities, which frightened the people mostly 

because it is more visible than other disabilities and their 
role in social relationships [3]. The blind and deaf have 
used head and face gestures in an attempt to convey 
meaning and to communicate with others and with the 
environment, essentially compensating for verbal and 
visual communication deficits with physical gestures, 
especially head and face, this leads to overuse of the 
head and neck muscles [4]. In addition, healthy people 
can imitate others by learning how to keep their bodies 
straight; therefore, they are aware of the mirror images of 
their bodies, and through observation, practice different 
shapes that Self-monitoring gains the feedback needed to 
modify and modify their movements [5]. Also, one of the 
factors of muscle strength is visual acuity. Knowledge 
of body components and their range, lateral superiority 
and proper orientation are essential skills for body. The 
blinds are slower to acquire skills due to the lack of well-
being sense and may be prone to a variety of functional-
muscular disorders, if there is no compensatory training. 
These disorders cause muscular imbalance on both sides 
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of the body and make one susceptible to musculoskeletal 
abnormalities [6]. These abnormalities are conditions, 
which were caused by muscle imbalance, due to a poorly 
positioned body [7]. According to Karel Lewit (1994), 
muscle imbalance usually occurs before functional 
dysfunction [8]. V Janda (2013), also describes this 
muscle imbalance as a condition in which some muscles 
become inhibit and weak and others become short and 
stiff. Such imbalance can bring changes in tissues, which 
may cause inappropriate movement patterns in the 
individual. Such conditions can eventually cause side 
effects such as pain and inflammation. Janda attributes 
these predicted patterns to a large extent, due to the 
immobile conditions and repetitive tasks. He called a 
pattern that encompasses the neck, the upper part of the 
thoracic spine and the shoulder joint, the Upper Crossed 
Syndrome. In this syndrome, mainly the posterior 
superior muscles in the neck and the anterior neck, which 
are tonic, are short and the anterior deep muscles of the 
neck and posterior shoulder girdle, which are mainly 
phasic, are inhibited and weakened. This condition is 
caused by the changes in the elevation, protraction and 
abduction of the shoulder by increasing the angle of 
forward head and hyperextension of the upper part of the 
cervical spine, which are often associated with forward 
head, round shoulder, protracted scapulae, and thoracic 
kyphosis [9, 10]. Two forward head and kyphosis 
deformities are common malformations in the blinds. 
Based on the previous studies, blind subjects with sagittal 
plane deformities, including kyphosis and forward head 
[11]. Forward head with a prevalence of 66%, kyphosis 
with a prevalence of 28.45% and round shoulder with a 
prevalence of 34.02% in blind Iranian veterans [12]. Bad 
posture and its direction affect the physical activity and 
lead to increased stress on supportive structures as well 
as the habitual bending or falling in individuals [13]. 
Therefore, the optimum mechanical condition of the body 
and the energy consumption in daily life and exercise 
have particular importance. Achieving the optimal good 
posture condition in blind people with upper crossed 
syndrome is difficult, due to the lack of corrective visual 
feedback [14]. Recent studies have shown the impact 
of using an exercise therapy program to address the 
problem of muscle imbalance and disorders associated 
with the upper crossed syndrome in the disabled and 
non-disabled people [15-17]. Various studies have been 
separately carried out by applying the stretch and strength 
training methods on the forward head, round shoulder 
and kyphosis abnormalities [18]. However, the presence 
of the above three deformities indicates the presence of 
upper crossed syndrome. The abnormalities associated 
with the Upper Crossed Syndrome in the context of a 
positional chain reaction are intimately related to each 
other, and it does not appear that individual modification 
of each of them, has appropriate scientific justification, 
individually and locally [15]. There is no exception in 
restoring the muscle balance and correcting the visual 
abnormalities of the blind person. Up to now, no research 
has been done on blind upper crossed syndrome. 
However on other handicapped people, including those 

with spinal cord injury, Roshani et al. (2018) found the 
effect of functional training useful [15]. The lack of the 
comprehensive exercise program for the prevention 
and treatment of muscular imbalance and the upper 
crossed syndrome as one of the potential side effects of 
blind people on the one hand, and also the attempt to 
improve the rehabilitation methods as well as improving 
the quality of life and reducing the effects of blindness, 
the researcher intended to determine the effect of these 
exercises on the upper crossed syndrome in the blind 
person by the physical exercises intervention.

Case Report 

This case study was a pre-posttest design on a 19-year-
old congenital blind student male with the upper 
crossed syndrome who was referred to Ilam Science and 
Movement Health Center in summer 2018. At first, the 
blind received some information about the purpose of the 
study and how the measurements were performed to the 
blind, to participate in the present study. Then, by filling 
out a consent form and having no other diseases such as 
fractures and cardiovascular disease, was enrolled in the 
study. Individual and general information of the subjects 
were recorded and after evaluation of forward head, 
kyphos and round shoulder angle, and finally the exercise 
protocol was performed. A 60 cm flexible ruler was 
used for measuring the kyphosis. In this technique, the 
researcher retrieves the reference points, which comprises 
two vertebrae as followings: the second thoracic, the 12th 
thoracic, and places the flexible ruler on the specified 
points to assume the arched shape of the back. Draw the 
arc created on the ruler on the paper and calculate the 
angular rate of the kyphosis angle was conducted using 
the relation θ = 4Arc tang 2h / l (Figure 1) [19]. Side 
view imaging was used to measure the angle of forward 
head and round shoulder (Figure 2). Thus, after taking 
the angle image between the seventh cervical spine line 
and the tragus ear appendage specified by the marker 
associated with the perpendicular line, it was measured 
as the amount of forward head angle using the Kinova 
software, which indicated a reliability of 0.88 for forward 
head rate [20, 21]. Also, the angle between the acromion 
points line and the vertebral appendage the seventh 
cervical spine with the horizon line was considered as the 
amount of round shoulder with a reliability of 0.91 for 
round shoulder in this method [20-22]. 

After measurements were performed using the flexible 
ruler and Kinova software, the blind person conducted 
a 12-week corrective exercise protocol. These exercises 
include 5 minutes of warm-up and cool-down, 15 
minutes of stretching exercises (upper trapezoid, levator 
scapula, pectoralis major and minor and latissimus dorsi), 
20 minutes of resistance training (deep bending neck 
muscles, middle and lower trapezius, rhomboid, serratus 
anterior), and 15 minutes of integrate training (combo 
ball movement by pulling the neck, lifting the upper limb 
in forearm and leg, one-handed trunk rotation, cobra 
movement on the Swiss ball and simultaneous movement 
of the chin tuck was done with the help of a researcher [15].  
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In addition, throughout the implementation of the 
principle of overload training, considering the principle 
of adaptability of the exercise, it was performed for 
persons with disabilities with an understanding of 
the intensity of exercise pressure [15]. An example of 
exercises (Figure 3) and how the exercises developed 
(Table 1) are provided. 

Table 2, presents the personal information of the 
subject, and Table 3 provides information on the degree 
of forward head and round shoulder angles and kyphosis 
in the pre- and post-test.

Discussion

Because vision is crucial for the development of 
postural reflexes [23], in the absence of the vision 
sense, half of the information, which normally reaches 
the brain, is deleted [24]; therefore, lack of vision can 
affect the motor development and musculoskeletal 
posture of the blind person. In other words, blindness 
makes one susceptible to motor problems such as muscle 
weakness, impaired awareness of body parts and body 
components, and postural deformities [6]. Although in 
the blind person, the tactile and auditory senses have 
improved and developed [25]; however, they play 
less role in maintaining the body’s biomechanics [26]. 
According to the theory of motor control, sensory 
information plays an important role in the creation and 
coordination of movements, and the two most important 
sources of sensory information are proprioceptive sense 
and vision in this process. The intimate connection of 
these two sources is such that the proprioceptive sense 
of information sends information about the movement 
characteristics of the body such as: direction and position 

Figure 1: measurement of thoracic spine curvature by flexible ruler

Figure 2: measurement of forward head and round shoulder angles 
using the side view imaging method. (A). Shows the measurement of 
the forward head (B). Shows the measurement of the round shoulder

Figure 3: Corrective Exercise Protocol. (A,B). strengthen deltoid and rotators cuf muscles. (C). integration for rhomboid lower and midle trapezius 
(D). integration for extensors and neck muscles (E). stretching of pectoralis muscles (F). example of functional exercises
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in space, direction of the body, speed of muscle activity 
to the central nervous system, and vision as a support for 
accurate performance [27]. The investigated participant 
in this study was a blind individual, who was excluded 
from the support. Therefore, he was expected to be 
weak in performing the movements correctly. The same 
issue will muscular imbalance that will lead to postural 
musculoskeletal disorders over time and repeating the 
wrong patterns. Due to the postural of the deformities 
in this study, the lack of orthopedic and neurological 
origin in the development of lifestyle abnormalities in 
any culture (muscle weakness, body alignment disorder 
and bad posture) are in common [28, 29]. 

Due to the prevalence of forward head, round shoulder 
and kyphosis in blinds people [12], and also poor 
visual feedback or the lack of that, correction of these 
abnormalities is difficult [14]. However the effect of 
corrective exercises on these abnormalities was shown in 
the present study, the results are consistent with those of 
Lynch et al, (2010) [30], Najafi and Behpour (2012) [31]. 
Of course, this research has been done on abnormalities 
associated with the upper crossed syndrome in people 
without disabilities. No evidence of impact of exercise 
therapy on blind upper crossed syndrome was found, 
but positive effects of corrective exercise have been 

reported in disabilities with spinal cord injury [15]. In 
the present study, the effect of exercises with emphasis 
on weak muscle strengthening and shortened stretching 
in upper crossed syndrome, and then performing 
integrated exercises to achieve better performance in the 
blind person was investigated. Because forward head is 
associated with the increased kyphosis angle and round 
shoulder position, these conditions cause a relative 
increase in the elevation, protraction, inferior rotation and 
anterior tilt of scapula [18]. The purpose of Exercises is 
correcting these conditions, which have been considered. 
On the other hand, because of the poor body posture 
and skeletal abnormalities, one has to perform specific 
joint movements and body posture in a specific position 
and mutually executing these repetitive movements, 
and body posture plays a critical role in increase of 
the musculoskeletal abnormalities. Therefore, it is 
believed that correction of these abnormalities should 
be performed based on the functional activities and in 
the form of integrate movements, to affect the whole 
body chain. Thus, the effect of the activation phase, 
which consists of integrate movements, has been able to 
play an important role in improving the status of these 
patients. Due to long standing and the wrong position 
of sitting, standing and posturing the wrong posture in 
a blind person, it is possible to disrupt the balance of 
the upper one quarter body muscles, and because of the 
imbalance in the upper quarter, the syndrome is likely to 
develop the upper crossed syndrome. Raises the crotch 
and since the upper crossed syndrome is associated with 
three deformities including forward head, round shoulder 
and kyphosis [15]. Therefore, the exercises used in this 
study were comprehensively and simultaneously based 
on these three deformities. Blind people need to pay 
particular attention to their muscle balance during sitting, 
standing and performing movements by correcting their 
head, neck and back posture.

The use of spinal stabilization exercises as a low cost 

Table 1: Corective exercise programe
Stretching Exercises 1-4 Week (Three Days a Week)

Muscle / StanceNumber (in weeks)CycleRepeat Term
Upper trapezius stretchingThree days per week11-430 seconds
Levator scapula stretchingThree days per week11-430 seconds
SCM stretchingThree days per week11-430 seconds
Latissimus dorsi stretchingThree days per week11-430 seconds
Pectoralis stretchingThree days per week11-430 seconds

Resistance Training Week 5-8 (three days a week)
Exercise CycleRepeatRhythmRest 
Trapezoid Lower Section1-210-152/2/40
Trapezoid middle section1-210-152/2/40
Middle and Lower Trapezoid1-210-152/2/40
Deep flexor of the neck1-210-152/2/40
rhomboid1-210-152/2/40
Serratus anterior1-210-152/2/40

Integrated Exercises Week 9-12 (Three Days a Week)
Exercise CycleRepeatRhythmRest 
Move the combo ball by pulling the neck1-210-15Slow30 seconds
Raise the upper extremity in the fours and feet1-210-15Slow30 seconds
One-handed shoveling with trunk rotation1-210-15Slow30 seconds
Cobra move on Swiss ball1-210-15Slow30 seconds

Table 2: the subject’s Personal information
Age Height Weight
19 158 48

Table 3: Information on the amount of forward head and round 
shoulder and kyphosis of the subject
Variable Pre-test Post-test
Forward head 57 40
Round shoulder 40 48
Kyphosis 45 41
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and easy way to return patients with spinal injuries to 
daily activities, and that with increased stability between 
adjacent vertebral segments, increased stress on the spine 
was controlled, which also improved the patients’ daily 
functional activities and prevented postural deficits [15]. 
In addition, in the blind people, strength training increases 
the focus on a group of muscles, and consequently, 
increases the level of awareness of how one member 
interacts with other members, which ultimately develops 
the blind person ability  in controlling the wrong posture 
patterns. Accordingly, this was validated by a research 
by AkbarFahimi et al. (2009), by examining the impact 
of exercise therapy on musculoskeletal disorders in 
blind students [7]. Research limitations include lack of 
control patient’s daily movements, control of nutrition, 
and lack of independence in performing functional and 
integration movements.

Conclusion

Designing and executing a rigorous and targeted 
program of corrective exercise, including stretching, 
strengthen, and integrating of the spine and shoulder 
that can regularly be performed, can have a beneficial 
effect in reducing the abnormalities related to the upper 
crossed syndrome in the blind people. Such features can 
be observed in the current research corrective exercise 
program. The program was designed to shorten the 
stretching of the muscles, strengthen the weak muscles 
as much as possible, with all the exercises at the same 
time, and therefore, achieved the desired coordination 
by performing the integrated exercises. As a result, it 
is recommended that these corrective exercises can be 
used regularly to prevent and correct the upper crossed 
syndrome in blind people.
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