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ABSTRACT

Nowadays, lifestyle changes have led to non-structural musculoskeletal disorders.
Various methods are used to correct these disorders, such as techniques with a local perspective on the
disorder and its correction and techniques focused on the cerebral cortex. This study aims to review the
studies that have addressed the role of the cerebral cortex, postural awareness, and used methods in
correcting postural disorders.

[VETTLE In this review study, the search was conducted for relevant papers published from 2005 to 2020
in Scopus, PubMed, ScienceDirect, Google Scholar, SID, and Academic Search. Of 70 papers found in the
initial search, 20 met the inclusion and exclusion criteria and were reviewed.

ST In the present study, Some studies examined the cortical map and body representation in the
brain (BRIB), muscle behavior, and movement patterns and suggested a reciprocal relationship between
BRIB and muscle behavior. According to some studies, the inconsistency of BRIB with the actual state
of the body led to improper control of posture and, consequently, poor posture. Some other studies
suggested a relationship between postural awareness and muscle dysfunction, followed by poor posture.
Although studies have acknowledged the role of the cerebral cortex and body representation
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Introduction

owadays, lifestyle changes have led to

nonstructural musculoskeletal disorders.

Various methods are used to correct these

disorders. A correct perception of the

cause and mechanism of the disorder is
important for designing an appropriate corrective method.
In general, there are two main perspectives on the issue
of muscle imbalance and musculoskeletal disorders. The
first perspective is that the mechanism of muscle imbal-
ance is biomechanical and local. The second perspective,
which is more dominant, is that the mechanism of muscle
imbalance is functional and neuromuscular and suggests
that the cause of these disorders is related to the neuro-
muscular system and reduced muscle recruitment. Some
studies have investigated the problem and have paid
special attention to the brain and its role in the postural
correction. Some studies, by indicating the role of body
alignment awareness, showed the effect of improving
postural awareness, along with movement and stability

Table 1. Characteristic of some selected studies
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exercises, on posture correction. This study aims to re-
view the studies that have addressed the role of the corti-
cal cortex, postural awareness, and the used methods in
correcting postural abnormalities.

Materials and Methods

A search was first conducted for relevant studies pub-
lished from 2005 to 2020 in Scopus, PubMed, Science-
Direct, Google Scholar, SID, and Academic Search using
keywords Postural Control, Motor Cortex, Cortical Map,
Brain Image, Postural Awareness, and Neurorehabilita-
tion Muscle Imbalance. Of 70 papers found in the initial
search, 20 met the inclusion and exclusion criteria and
were reviewed.

Results

In the present study, 20 articles that have studied the role
of the cerebral cortex, cortical map, voluntary improve-
ment of muscle control, and postural awareness in correct-
ing postural disorders were reviewed. Some studied the
role of brain image, neuromuscular structure, muscle be-

Participants

Purpose of the study

result

Students with spinal
deformity

People with mild scoliosis

People with lumbar
hyperlordosis

People with thoracic
hyperkyphosis

Students with thoracic
hyperkyphosis

Typists without neck or
back pain

People with postural neck
pain

Women aged 265 years
with thoracic hyperky-
phosis

People with recurrent low
back pain.

Investigating the effect of active self-correc-
tion on posture correction.

Investigating the effect of active self-correc-
tion, task-oriented exercises and comparing
it with traditional exercises

Investigating the effect of a smart belt

Evaluating the efficacy of smart garment with
biofeedback mechanism

Comparing the effect of electrotherapy, exer-
cise therapy and biofeedback on the posture
correction and improving movement.

Investigating the effect of correction sensors
on head and neck posture

Investigating the postural perception in
people with postural neck pain and compar-
ing it with asymptomatic people.

Investigating the effect of thoracic stability
and movement exercises along with improve-
ment of
thoracic alignment awareness on balance and
posture improvement.

Comparing trunk muscle motor cortical map
in two groups, with and without recurrent
low back pain.

Reduction of lumbar lordosis and thoracic kyphosis in
standing position and thoracic kyphosis in sitting position.

Significant superiority of active self-correction, task-orient-
ed exercises and the continuation of the effects for at least
one year

Significant reduction of lumbar lordosis.
Positive effect in the short term and the possibility of

Pseudo-Reflex in the long-term

Biofeedback, like exercise therapy, had the greatest effect
in reducing the Cobb angle in sitting position, but it did not
have an advantage over the exercise therapy in reducing
the Cobb angle in standing position

Significant reduction of neck flexion angle and postural
stress.

Significant difference between the group with neck pain
and the control group

Significant effict on balance and posture improvement.

Significant changes in the motor cortical map in the group
with recurrent low back pain.
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havior, and movement pattern in posture control and con- Contflict of interest
cluded that there is a reciprocal relationship between body
representation in the brain (BRIB) and muscle behavior The authors declared no conflict of interest.

and they interact with each other. Some studies suggested
a relationship between postural awareness and muscle
dysfunction, followed by poor posture. In 6 articles, the
methods such as active self-correction, active self-correc-
tion/task-oriented exercises, and the use of smart wearable
devices with biofeedback mechanisms had a significant
effect on correcting spinal deformities. In two articles, im-
provement of the postural awareness was effective in cor-
recting posture. In one article, changes in the motor cortex
map and its association with postural control disorders
were significantly associated with the incidence of low
back pain in people with recurrent low back pain (Table
1). Also, according to some studies, the inconsistency of
BRIB with the actual state of the body led to improper
control of posture and, consequently, poor posture.

Conclusion

Although studies have acknowledged the role of the ce-
rebral cortex and the cortical map in correcting posture
and achieving the optimal posture, there are not sufficient
studies on the techniques of improving this map and its
effect on correcting nonstructural postural abnormalities.
However, it can be concluded that methods which focus
on active correction of the posture, postural awareness
enhancement, and cortical map improvement, can have
a greater effect on postural correction and stability. To
achieve a permanent correction, the correction should
take place in the cerebral cortex and stabilize in the basal
ganglia and cerebellum.
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43. Temporoparietal Cortex
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49. Left Inferior Frontal Gyrus
50. Functional Neuroimaging
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44, Adjustment

45. Posterior Parietal Cortex
46. Postural Adaptation

47. Direct Current Stimulation
48. Transcranial
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61. Servo Mechanism and Servo System
62. Internal Model

63. Planing-Control-Learning

64. Internally

65. Chiba

66. Multisensory Integration

67. Body Representation in BraiN (BRIB)
68. Self Image
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51. Brain Stem

52. Hippocampus

53. Reactive

54, Functional MRI (FMRI)

55. Anterior Tibialis

56. lllusory Movement

57. Plantar Flexion

58. Right Inferior Frontoparietal Areas
59. Motor Consciousness

60. lllusory Movement Perception
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77. Active Self-Correction

78. Sacral Slope (SS)

79. Lumbar lordosis (LL)

80. Thoracic Kyphosis (TK)

81. Mild adolescent idiopathic scoliosis (MAIS)
82. Active self-correction, task-oriented exercises
83. Lou

84. Pseudo-Reflex

85. Cobb’s Angle
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69. Organization

70. Motor Cortical Map

71. Transcranial Magnetic Stimulation
72. Trunk Muscle Representation

73. Neuroplastic

74. Motor-Skill Training

75. Reorganization

76. Brain Map
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1. Pseudo-Reflex

2. Sacral Slope

3. Awareness of Thorasic Alignment

4, Active Self-Correction

5. Mild adolescent idiopathic scoliosis

6. Active self-correction, task-oriented exercises
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90. Cervico-Thoracic
91. Poor Postural Awareness
92. Awareness of Thorasic Alignment

7. Direct Current Stimulation
8. Transcranial

9.Cobb's angle

10. Habitual sitting posture
11. Perception

12. Postural Neck Pain
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86. Upright Posture

87. Habitual Sitting Posture
88. Perception

89. Postural Neck Pain
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