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Abstract
Correct posture is a harmonized system of individual parts of the body in relation to each other and
in relation to the mechanical axis of the body, maintained at minimum tension of the muscular and
nervous systems [1,2,3]. Any postural defect is commonly referred to as a bad posture. According
to Wilczyński, these are changes in an upright, free position of the body, which differ significantly
from the typical posture of a given gender, age, constitutional structure and race, which are the
result of pathological changes and may occur at all body levels [4,5,6].
The most common postural defects associated with the spine include concave, round, roundconcave, flat and scoliosis back.
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Problems that occur in relation to each disease are not only a part of bad posture and do not concern
only the spine itself. This is a complex problem and it is necessary to approach the subject
holistically and in many directions.
Keywords: correct posture, bad posture, concave back, round back, round-concave back, flat back,
scoliosis
Body posture
Correct posture is a harmonized system of individual body parts in relation to each other and in
relation to the mechanical axis of the body, maintained at minimal tension of the muscular and
nervous systems [1,2,3]. The correct posture creates conditions for optimal positioning of internal
organs and occurs frequently enough to be considered characteristic for a given population [1,2].
The correct human body posture is influenced by the correct body structure and curvature of the
spine, appropriate strength, tension and activity of muscles that stabilize the spine, creating the
possibility of maintaining the correct posture – the body posture [2].
Additional factors determining correct posture include, among others, hereditary influences, vision
impairments, hearing defects, lifestyle and eating habits [2].
It is important to remember that correct posture and spatial orientation are also dependent on the
processing and interpretation of sensory information coming from deep sensory receptors, balance
organ receptors and visual receptors [1].
The characteristic features of correct posture are: straight position of the head in the line of spine,
physiologically occurring curvatures of the spine, well arched chest, pelvis properly supported on
the heads of femur, straight limbs and feet properly arched [2].
Vertical position is an active activity, not without significance is how the child learns this skill and
what pattern of attitude will be created. Habits have an important role in shaping the body posture –
habituation to perform various activities in a specific way, in this case to adopt a specific body
posture, especially during everyday activities [5].
The body posture is a characteristic feature of every human being. For all people similar but not
identical is an expression of the physical and mental state of individual [3,4].
Bad posture
Any irregularities in body posture are commonly referred to as posture defects, although this term is
not fully defined and unambiguous.
According to Wilczyński, these are changes in an upright, free position of the body, which differ
significantly from the typical posture of a given gender, age, constitutional structure and race,
which are the result of pathological changes and may occur at all body levels [4,5,6]. They are
mainly affected by changes in the shape of spine and body parts directly related to it, i.e. chest,
pelvis, lower limbs and feet [2,7]. Nawotny believes that bad postures refer to improper way of
standing position, i.e. to functional changes [8].
“Bad posture is a deviation from the generally accepted characteristics of a correct posture” [9].
Postural defects are divided into congenital bones and muscles and acquired developmental and
habitual defects [1].
Congenital defects are abnormalities in normal body structure as a result of factors that acted in the
fetal period [1]. The causes are different, some are hereditary, others have developed as a result of
disturbed intrauterine secretion, and some have been affected by toxic or mechanical factors [1].
Acquired defects may be caused by past diseases, such as developmental defects or habitual
disturbance of normal posture – habitual defects [1].
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The most common spine defects
Concave back (dorsum concavum)
This defect is a deepening the lumbar lordosis [1,7,10]. The body figure is characterized by a raised
belly and buttocks, bending in the hip joints.
Cause:
- congenital, e.g. severe malposition of the sacrum, spondylolisthesis,
- acquired – rickets, tuberculosis of the spine, muscular dystonia, post-traumatic changes,
stiffening of the thoracic section of different origin, hip joint stiffness, dislocation and
contraction, excessive anteversion of the sacrum, visual impairment and psychogenic
factors, etc.,
- muscle tension: erector spinae muscles in the lumbar section, quadratus lumborum,
iliopsoas, rectus femoris, sartorius,
- muscle weakness: rectus abdominis muscle (umbilical part of the muscle), abdominal
external and internal oblique, ischiocrural muscle, gluteus maximus.
We can distinguish a deepening of physiological lordosis without localization changes or
displacement of lordosis peak, usually related to changes in its extent [1,11]. In the second group,
there is a distinction between low lordosis, which is characterized by a short lumbar section with
extended kyphosis, and high lordosis. In this case, the lordosis may belong to the lower thoracic
section, which results in the so-called short high kyphosis [1,11].

Round back (dorsum rotundum)
A characteristic feature is excessive backward curve of the spine. If the curve is located in the upper
thoracic section, it is called a kyphotic form. If the backbend concerns the whole spine, it is a total
kyphosis [1,10,11].
Cause:
- muscle dystonia – disturbance of the balance of muscle tonus in the spine muscles, e.g. as a
result of incorrect position at work or at school,
- genetic predisposition, age, somatotype,
- psychological factors (so-called embarrassing kyphosis),
- non-correction of vision impairments,
- shape of the cervical and lumbar lordosis,
- secondary diseases causing deepening of thoracic kyphosis (Scheuermann’s disease, spinal
tuberculosis, rickets, ankylosing spondylitis, post-traumatic changes) [1,10,11].
The respiratory chest function is impaired [1]. This defect can be both congenital and acquired.
Round-concave back (dorsum rotundo-concavum)
The characteristic feature of this defect is increased lumbar lordosis and thoracic kyphosis. The
child’s figure is characterized by the protruding of head and shoulders forward, the head does not
project onto the sternum, shoulders are protruding and the abdomen is convex (leading), the pelvic
angle is increased, and the buttocks protruding [1,11].
The shoulder and chest muscles, as well as erector spinae muscles in the thoracic section are
excessively stretched, whereas in the lumbar section they are shortened. The weakened muscles are
gluteal and abdominal muscles as the increased lordosis causes displacement of the organs of
abdominal cavity forward and under their pressure they stretch [1,2,11].
Flat back (dorsum planum)
This defect is characterized by flattening or lack of physiological spine curvature [1,11,12]. In the
preschool period it is a physiological feature, whereas in the later age it requires correction [11].
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The lack of physiological curvature of the spine results in impaired spine cushioning, which is
overloaded by individual elements leading to degenerative changes [10,11]. Respiratory capacity
and chest mobility are impaired.
Cause:
- lack of proper pelvic achenes development,
- sedentary lifestyle.
Characteristics:
- hypotension and muscle dystonia,
- muscle tension and contraction: erector spinae muscle in the thoracic section, neck muscles,
muscles pulling the shoulders – muscles: trapezius, rhomboid and latissimus dorsi, glute,
ischiocrural and abdominal muscles,
- relaxation of pectoralis major and minor muscles, as well as serratus and
- anterior cruciate ligament, rectus femoris, straight thighs, erector spinae muscle in the
lumbar section and quadratus lumborum,
- cushioning function of the spine is reduced,
- susceptibility to lateral spinal curvature,
- reduced chest capacity and mobility [1,10].
This is the most common defect in children and adolescents.
Lateral spinal curvature (scoliosis)
According to the guidelines of the Society on Scoliosis Orthopaedic and Rehabilitation Treatment
(SOSORT), scoliosis is only mentioned when the angle of curvature (Cobb angle) reaches at least
10° [13,14].
It is an abnormality of the posture consisting in a multifaceted deviation of the spine line from the
normal state, this deviation occurs in three planes.
A characteristic and leading feature is the lateral curvature of spine in the frontal plane with its
rotation in the transverse plane and changes in the sagittal plane – usually a flattening of thoracic
kyphosis [15,16,17].
The origin and development of scoliosis depend on two basic etiological and biomechanical factors
[1].
There is a distinction between functional scoliosis in which there are no fixed changes in the
structure of spine, and structural scoliosis in which changes are fixed.
The etiological division classifies scoliosis into bone derivatives, neuro derivatives, muscle
derivatives and idiopathic [1,17]. There are four stages of scoliosis, depending on the severity of
changes [1].
1. Scoliotic posture – preliminary scoliosis stage. Characteristic features are: asymmetry of
arms, shoulders, waist triangles, curvature of the spine at this stage does not occur, or is
small, posture correction can be achieved by adequate muscle tension;
2. 1st degree scoliosis – it is a curvature, which angle reaches 30 degrees (according to Cobb),
there are also changes in the muscles-ligaments system, without changes in the skeletal
system [1,2,11,17];
3. 2nd degree scoliosis – angular curvature varies between 31 and 60 degrees. There are
changes in the structure of vertebrae and intervertebral discs. There is a costal hump (in
thoracic section) or lumbar shaft (in lumbar section), which is a result of spine rotation
[1,2,11,17];
4. 3rd degree scoliosis – curvature with an angle exceeding 60 degrees. There are folding,
vertebral torso, rib and pelvic deformities. These curvatures are removed surgically
[1,2,11,17].
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Conclusion
The above mentioned postural defects are the most common among children and adolescents.
Problems that occur in relation to each disease are not only a part of bad posture and do not concern
only the spine itself. This is a complex problem and it is necessary to approach the subject
holistically and in many directions. An extremely important issue is implementation of therapy –
rehabilitation aimed at a given problem.
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