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SUMMARY 
In the course of  growth and development, affected by various internal and external factors, various 
postural disorders may occur, especially in school-age children. Scoliosis is defined as a lateral curva-
ture of  the spinal column in the coronal plane, but the disorder actually occurs in three dimensions. 
The prevalence of  scoliosis is from 2% to 3%, and it is the highest in patients in the 12-14 age range, 
affecting girls more than boys at a ratio of  2:1. Functional scoliosis occurs more frequently than 
structural scoliosis. Idiopathic scoliosis is structural scoliosis which has no definite cause; it may pro-
gress and affect the function of  internal organ systems and occurrence of  back pain. Annual children’s 
medical check-ups and early detection of  scoliosis are essential for treatment of  scoliosis. Treatment 
depends on the size and progression of  the curve, skeletal maturity, scope of  physical therapy and 
observation. The potential association between adolescent idiopathic scoliosis and sports is still insu-
fficiently researched. Young athletes may have spinal deformities which are not related to any sports 
activity or may be potentially associated with the sport they practise. The International Scientific 
Society on Scoliosis Orthopaedic and Rehabilitation Treatment has come up with the guidelines for 
sports activities in children with scoliosis. This association does not recommend sport for treatment 
of  idiopathic scoliosis. Sports activities are recommended due to their specific useful effects in the 
psychological, neuromuscular and general aspect of  health in patients with scoliosis, even in patients 
during the treatment with spinal orthoses. In patients with a high risk of  scoliosis progression, it is 
recommended to avoid competitive activities with a higher degree of  mobility of  the spinal column.
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INTRODUCTION

In the course of  growth and development in child-
hood, and later as well, various postural disorders may 
occur, especially in school-age children. These disor-
ders are affected by various internal and external 
factors. The modern way of  life is one of  the factors 
that reduce physical activity of  children, which may 
have repercussions on the locomotor system. On the 
other hand, different sports may have both positive 
and negative implications on the musculoskeletal 
system and cause various postural disorders.

Posture. The term posture refers to position of  the 
body as a whole, with all its domains, and with an 
important role of  psychological, kinesiological, bio-
mechanical and physiological implications. This 

complexity has provoked lack of  consensus and much 
disagreement about the definition, diagnosis, means 
and methods of  treating various postural disorders. 

In anatomical terms, posture depends on the in-
teraction of  skeletal, muscular and noncontractile 
connective structures (including fascia, tendons and 
ligaments). The principles of  normal posture include 
optimal loading of  the skeletal system, balance between 
antagonistic muscle groups and optimal activity of  
internal organs. In postural disorders, there is an 
imbalance in the loads imposed on different areas. As 
long as the loading is within physiological limits, the 
changes are considered reversible. When the loading 
exceeds normal physiological limits over prolonged 
periods of  time, structural changes occur in the skel-
etal bones, and impairment of  this type is irreversible 
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(Górecki et al., 2009; Łabaziewicz, 2008). Long-term 
postural disorders may impair the normal functioning 
of  internal body systems and cause back pain.

The spinal column makes the axis of  the body and 
supports the whole skeleton. Vertebral bodies are 
bound together by the fibrocartilaginous discs and 
two longitudinal ligaments – anterior and posterior. 
Ligg. flava, thick and strong ligaments connecting the 
arches of  two adjacent vertebrae are of  great impor-
tance during spinal column extension and unburden-
ing back muscles. Physiological curves of  the spinal 
column give it a double “S” shape in the sagittal plane. 
They depend on the position of  pelvis and sacrum 
in the body, and their distinctiveness is related to 
gender as well. In adults, the spinal column is slight-
ly curved in a lateral direction to the right side, par-
ticularly in the thoracic region, therefore we talk about 
thoracic dextroscoliosis, which occurs due to incom-
plete symmetry of  the body and more developed right 
hand (or left hand in left-handers).

The spinal column ensures the upright position, 
as well as motion of  head, neck and trunk. At the 
same time, it serves as the base of  numerous strong 
muscles of  shoulder and pelvic girdle, which are 
important, apart from maintaining the upright posi-
tion and good posture, for motion of  upper and 
lower extremities. The whole spine behaves as a 
single joint. Moves are made around three main axes: 
anteflexion and retroflexion around the frontal axis, 
lateroflexion around the sagittal axis, and rotation 
around the vertical axis. The range of  motion differs 
in separate parts of  the spinal column.  

The body constantly resists the force of  gravity, 
and, in mechanical sense, maintains balance of  
forces. The active force which the organism uses to 
maintain the physical position in space is muscles. 
The spinal column is affected by the muscles which 
ensure the upright position of  the body and take part 
in movement. The primary function of  muscles in-
cludes support, stabilisation and mobility of  the 
spinal column. In studying spinal deformities, par-
ticularly important is the role of  deep muscles of  the 
back and posterior cervical muscles (extensor muscles 
of  the spinal column), m. quadratus lumborum (spine 
lateral flexor) and m. psoas major (thigh and spinal 
column flexor). The abdominal muscles bend and 
rotate the spine. The antagonistic activity of  ab-
dominal and back muscles ensures the upright position 
of  trunk and its balance during walking. The superficial 
group of  broad muscles serves for motion of  upper 
extremities and ribs (m. trapesius, m. latissimus 
dorsi, m. levator scapulae, m. rhomboideus). The group 
of  deep muscles of  the back consists of  eight muscles (m. 

splenii capitis et cervicis, m. erector spinae, m. spina-
lis, m. transversospinalis, mm. interspinales, mm. 
intertransversarii and mm. coccygei). Deep muscles 
of  the back fasten the spine to the bony pelvic ring 
like a strong elastic ribbon. The erector spinae tension 
is important for every move of  trunk and head, for 
every step and change of  the body position. When 
the spine bends sideways, m. iliocostalis and m. qua-
dratus lumborum have a stronger effect. M. iliopsoas 
is the main flexor of  the thigh towards the pelvis in 
the hip region.

Postural disorders and scoliosis

The most common postural disorders are pos-
tural disorders of  the spinal column (scoliosis, ky-
phosis, lordosis) and postural disorders of  lower 
extremities. The results of  a research on the identifi-
cation of  prevalence and the main risk factors of  bad 
posture in school-age children in the Czech Republic 
revealed that 38.3% of  the children were diagnosed 
with bad posture, more frequently in the boys. The 
children with bad posture complained more fre-
quently of  a headache and pain in the region of  
cervical and lumbar segment of  the spinal column. 
On the average, they participated in sports activities 
4 hours a week, and they watched television and/or 
used computers and played computer games 14 hours 
a week. Twenty percent of  the children included in 
the research did not participate in any sports. The 
authors came to the conclusion that in the group of  
children who did not participate in any sports the 
probability of  bad posture was much higher than in 
the children who participated in some sport (Krate-
nová, Zejglicová, Malý, & Filipová, 2007). Sedrez, Da 
Rosa, Noll, Medeiros, and Candotti (2015) report that 
a lifestyle may be associated with postural disorders. 
In this research conducted in Brazil, the prevalence 
of  postural disorders was 79.7%, out of  which 47.5% 
had changes in the coronal plane and 61% in the 
sagittal plane. Significant association was revealed 
between the presence of  scoliosis and participation 
in competitive sports, as well as with the sleep time 
longer than 10 hours.  

Scoliosis is defined as a lateral curvature of  the 
spinal column in the coronal plane, but the disorder 
actually occurs in three dimensions (3D): apart from 
a lateral curvature in the coronal plane, there is also 
rotation (motion around the longitudinal axis in the 
transverse plane) and torsion (twisting of  a part of  a 
vertebral body towards another one, and a change of  
profile in the sagittal plane). The level of  scoliosis 
prevalence may vary significantly in relation to the 
definition which is applied and to the population 
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observed. If  scoliosis is defined as a curvature 
greater than 10º of  Cobb angle, the prevalence is 
2-3%, and when a lower Cobb angle is taken (e.g. 6° 
and higher), significantly higher prevalence of  scolio-
sis is registered – the level of  4.5% (Rogala, Drum-
mond, & Gurr, 1978). The prevalence is higher in 
patients in the 12-14 age range, and it affects girls 
more than boys at a ratio of  2:1 (Stirling et al., 1996).

Scoliosis is classified in terms of  aetiology, pattern 
of  the skeletal structure of  the spinal column, cor-
rection of  curvature, localisation, angle of  curvature, 
type, direction of  curvature and age in which defor-
mity is detected. In terms of  origin, scoliosis may be 
of  unknown (primary or idiopathic) or known origin 
(secondary). The University of  Washington classifies 
scoliosis into non-structural (postural and compensa-
tory), temporary structural (sciatic, hysterical and 
inflammatory) and structural scoliosis. Structural 
scoliosis may be congenital and acquired. The most 
common structural scoliosis is idiopathic (70-80%). 
In terms of  correctibility (flexibility), scoliosis may 
be divided into functional (flexible) and structural 
(rigid) scoliosis.

 In functional scoliosis there are no structural 
changes on the skeleton system, it occurs more fre-
quently, curves are not fixed, and it is characterised 
solely by a lateral curvature of  spine without rotation 
of  vertebrae and trunk asymmetry. It is easy to correct 
it passively, particularly in body suspension, by trunk 
anteflexion, voluntary contraction of  spine extension 
muscles, standing position test or manually, and it has 
a better prognosis as well (Taft & Francis, 2003). In 
a forward bend test, it does not reveal a rib hump. 
Habitual scoliosis is also in this group. The cause of  
its occurrence is multifactorial. The spinal column 
which is already insufficient is affected by negative 
external influences (bad habits, improper sitting, car-
rying a schoolbag etc.). It is important to control 
postural scoliosis and maintain a mobile state of  the 
locomotor system, along with strengthening postural 
muscles and correction of  posture until the process 
of  growing up ends. In many cases, untreated func-
tional scoliosis may progress to severe rigid diseases. 
Due to its frequency and correctibility, postural sco-
liosis is a genuine subject of  interest and work of  
educators and teachers of  physical culture and sport 
in schools (Jovović, 2008). Compensatory scoliosis is 
caused by a static disorder (leg length discrepancy, 
muscle spasm, congenital hip dislocation, pain re-
lated to spinal disc herniation) (Jandrić & Antić, 2006).

Structural scoliosis is characterised by a change in 
the structure and morphology of  vertebral body. It 
is changed and wedge-shaped, with the top directed 

towards the concavity of  the curve. Spinous pro-
cesses are directed towards the concavity, and transverse 
processes are directed dorsally towards the convexity. 
The changed shape of  a vertebra leads to rotation, 
which becomes particularly visible if  the change takes 
place in the thoracic spine. For that reason, the “rib 
hump” occurs during forward bending motion of  the 
trunk. 

Idiopathic scoliosis. Structural scoliosis of  unknown 
origin is called idiopathic scoliosis [IS], and it is quite 
common. It may progress along with growing up, and 
sometimes it may spontaneously disappear. In terms 
of  age at the time of  occurrence of  idiopathic sco-
liosis, it is classified into infantile, juvenile and ado-
lescent idiopathic scoliosis [AIS]. Infantile idiopathic 
scoliosis (0-3 years) is more common in boys and is 
mainly sinistro-convex, in 90% of  cases, with rapid 
progression. Juvenile idiopathic scoliosis in children 
in the 4-10 age range occurs equally in boys and girls. 
The primary curve is located in the thoracic spine, 
and it is more frequently dextro-convex. The earlier 
it occurs, and the more cranially its primary curve is 
located, the worse prognosis it has. Children with 
juvenile idiopathic scoliosis have to be under frequent 
control of  doctors. AIS occurs in children between 
age 10 and the time they are fully grown. It is more 
common in girls and it is dextro-convex. It is very 
progressive and it may deteriorate as much as 10º a 
year. Adolescence is a period of  rapid changes in the 
organism, with tumultuous hormonal changes and 
disproportion between bone length and muscle force. 
Affected by the action of  mechanical forces, the 
spinal column is susceptible to occurrence of  various 
disorders. In this scoliosis, the prognosis is better, 
because the possibility of  its progression is reduced 
due to the period of  stabilisation of  the spinal column. 
The earlier the curve occurs, and the more cranial 
localisation is, the worse prognosis it has (Jandrić, 
2012a). 

In terms of  shape and localisation, scoliotic curves 
are classified into: a) thoracic, b) thoracolumbar, c) 
lumbar, and d) double major curve.

Diagnosis. In scoliosis diagnostics, the methods 
used are clinical examination, X-ray examination and 
stereophotogrammetry. Clinical examination observes 
the spinal column line, position of  pelvis, hips, knees, 
neck and shoulders. Observed are also Lawrence 
angles and trunk looked at from the front and from 
the back. 

Clinical examination includes basic assessment of  
posture and body shape (inspection, palpation, conduct 
of  Adam’s forward bending test, measuring leg length, 
measuring range of  motion, measuring with a plumb 
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line), cardiopulmonary status and neurological ex-
amination. Stereophotogrammetry determines defor-
mity on the basis of  display of  symmetry of  contours 
in the region of  the back. Using radiography, we 
determine the degree of  curvature, rotation of  ver-
tebral bodies and skeletal maturity of  the patient. 

Prevention and treatment. Examinations of  children 
and sports medical examinations are essential for 
early detection and treatment of  AIS. The American 
Academy of  Orthopaedic Surgeons, Scoliosis Research 
Society, Pediatric Orthopaedic Society of  North 
America and American Academy of  Pediatrics recom-
mend the optimal time for detection of  AIS and 
conduct of  screening as follows: two times for girls 
(10-12 age range) and once for boys (13 or 14 years 
of  age) in 2008. During routine examinations of  
children and/or school medical examinations, scolio-
sis screening helps in identification of  patients who 
need monitoring and therapy, while evaluation of  the 
scoliotic curve along with assessment of  the degree 
of  skeletal maturity helps in the selection of  curvature 
treatment (Burton, 2013). Multidisciplinary treatment 
is conducted by means of  kinesitherapy, hydrokine-
sitherapy, occupational therapy, electrotherapy, spinal 
orthoses, but also of  surgical treatment with partial 
correction and fusion of  the primary curve.

Given that kinesitherapy, physical education and 
sport use the same means – motion, it is understand-
able that physical education teachers and sports train-
ers deal with this issue. Physical activity and thera-
peutic exercises have implications not only on 
development of  morphological forms, but also on 
development of  an organism as a whole. Well-organ-
ised physical activity at school age may reduce the 
number of  persons with postural disorders and de-
formities. 

The aim of  kinesitherapy is improvement of  
muscle elasticity, reduction of  pathological curves of  
the spinal column, muscle force increase, improvement 
of  general fitness, and development of  a balanced 
muscular corset for maintaining good posture. Motion 
and exercise in kinesitherapy are specific and they 
differ from gymnastics in physical education classes. 
What makes them specific is selection, initial position, 
character of  exercises and dosing. Kinesitherapeutic 
programme will produce results within a certain pe-
riod of  time, but in time, by repeating the same ex-
ercises, due to monotony, children may lose motivation 
for the exercises. For that reason, after some time, 
elements of  play or sports may be applied along with 
the therapeutic motion, with the aim of  entertainment, 
but also of  the effect on the spinal column. Selection 

of  these elements depends on the postural disorder, 
deformity and degree of  curvature.

Role of physical activity in the devel-
opment of musculoskeletal system

Physical activity is very important and desirable in 
the development of  children and their musculoskel-
etal system, but it requires certain efforts and is not 
harmless, so upon the doctor’s recommendation, it 
may be discontinued or limited in the event of  spe-
cific health condition and particular diseases.

We have conducted a research on physical activ-
ity of  school-age children, presence of  back pain and 
feeling of  general good health, as well as of  presence 
of  differences between boys and girls in terms of  the 
level of  physical activity, on a sample of  98 school-
children of  the average age of  11.4 years. The results 
of  our research showed that the feeling of  worse 
general health condition and back pain is more com-
mon in girls than in boys. An important predictor of  
the differences between boys and girls at the level of  
physical activity is the amount of  time spent in play. 
Boys spend more time in outdoor play than girls 
(Jandric, 2010).

Games and sports may be very close to children, 
which facilitates their application to a great extent. 
Sport is recommended as one of  the options in mul-
tidisciplinary treatment, but at the same time it is 
considered as a possible causal factor for occurrence 
of  postural disorders, particularly scoliosis. For all 
those reasons, there are opposing opinions on the 
issue of  scoliosis and sport.

For that reason, the goal of  our work was to give 
an overview of  available works on possible association 
between scoliosis and different sports, to present the 
results of  the latest researches in this field, as well as 
the results of  our own researches, aiming to evaluate 
and synthesise the existing results, as well as to give 
certain recommendations for participation of  patients 
with scoliosis in particular sports activities.  

METHODS

In our research, we performed a systematic review 
of  literature, articulate articles and meta-analyses 
which give overviews of  the latest findings about the 
aetiology and manifestation of  postural disorders in 
children, implications of  sport and physical activity 
on their development and health, as well as original 
articles and reports on the results of  researches on 
possible association between various sports activities 
and scoliosis. For the research, we used PubMed, 
Cross References database, Google Scholar Citation 
index and other available literature.
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ROLE OF SPORT IN THE 
GROWTH AND DEVELOPMENT 
OF A CHILD’S ORGANISM

Growth and development of  children depend on 
adequate stimulation, with motion as its most impor-
tant factor. Motion is a basic biological need and it 
represents a stimulant of  growth and development 
of  the organism. It accelerates recovery of  deterio-
rated functions, and produces favourable psycho-
logical and social effects as well (Radisavljević, 2001). 
Back in 1781, Tissot wrote that “motion by its effects 
substitutes for every therapeutic agent, while all 
therapeutic agents cannot substitute for motion”. 
Sport, elements of  sport, sports games and gymnas-
tics represent one of  quite successful methods for 
maintenance and improvement of  health and mental 
balance, particularly in children and youth.

There are more and more reports on positive ef-
fects of  kinesitherapy on scoliosis, thereby many 
people take a position that children with scoliosis up 
to 30 degrees may participate in specific sports. As a 
matter of  fact, some sports are even recommended. 
Karski, Kalakucki, and Karski (2007) report on desir-
able effects of  particular sports on the development 
of  children’s skeleton. In children with scoliosis, 
recommended are the sports which engage muscula-
ture symmetrically, such as gymnastics, rhythmic 
gymnastics and swimming, because they are considered 
to have favourable effects both on prevention and on 
the state of  deformity. Symmetrical performance of  
exercises at practice uses exercises of  mobility, bal-
ance, coordination, positional correction, exercises 
for strengthening trunk flexors and extensors. It is 
stated that participation in sports may also affect 
reduction of  the lateral spinal curve in children with 
scoliosis (Mroczkowski & Jaskólski, 2006).

ASSOCIATION BETWEEN  
SPORTS AND SCOLIOSIS

Young athletes may have spinal deformities which 
may be present per se and unrelated to any sports 
activity, or may be potentially associated with the sport 
they practise. (d’Hemecourt & Hresko, 2012). Due 
to enormous one-sided loading lasting several years, 
sport may also have negative implications on the 
movement system. Potential association between AIS 
and sports is quite vague (Kenanidis, Potoupnis, Pa-
pavasiliou, Sayegh, & Kapetanos, 2010). For all these 
reasons, there are opposing opinions on the issue of  
scoliosis and sport.

There are different reports in the literature on the 
implications of  various sports on the prevalence of  
postural disorders in children. Researches have shown 
that the postural status is much better in high-class 
gymnasts and rhythmic gymnasts. The postural status 
of  shooters is deteriorated, and in track and field 
athletes (high-class athletes competing in throwing 
disciplines) it is good. Several studies point out that 
certain sports show increased association with spinal 
deformities, particularly in adolescent girls (Green, 
Johnson, & Moreau, 2009; Kenanidis, Potoupnis, 
Papavasiliou, Sayegh, & Kapetanos, 2008). Neverthe-
less, patients with adolescent idiopathic scoliosis are 
still encouraged to engage in some sports activities 
(Wood, 2002). The highly repetitive nature of  sport, 
amenorrhoea, excessive stress on the immature spine 
in professional athletes in adolescence and joint hy-
permobility may coexist during adolescence and be 
associated with increased incidence of  AIS.

It is reported that it is necessary to avoid sports 
which engage musculature one-sidedly and asym-
metrically, such as: rowing, fencing, tennis and track 
and field throwing disciplines (Pećina, 1982). Swärd 
(1992) reports that scoliosis is discovered in 80% of  
athletes with asymmetric loading of  trunk and shoul-
ders, such as javelin throwers and tennis players. On 
the basis of  medicine founded on evidence, and in 
the scope of  a systematic review of  literature and 
other authoritative sources and reports, Green et al. 
(2009) suggested guidelines to health professionals 
and patients with scoliosis related to participation in 
physical and sports activities. They report on poten-
tial association between elite-level competition in 
specific sports at an early age and increased prevalence 
of  scoliosis (grade C recommendation).

Rhythmic gymnastics as a sports discipline uses a 
series of  specifically selected exercises which contrib-
ute to balanced and harmonic development of  the 
organism as a whole. Symmetrical performance of  
exercises at practice, which is defined by strict require-
ments of  equal use of  both hands in the technique 
of  manipulation of  pieces of  apparatus, creates a 
habit of  proper body posture in all positions. On the 
other hand, Tanchev, Dzherov, Parushev, Dikov, and 
Todorov (2000) report that the incidence of  scoliosis 
is ten times higher in persons who practise rhythmic 
gymnastics. In a research, Meyer et al. (2008) set the 
goal to determine the association between the IS type 
and the physical and sports activity in which they 
participate. The research included 169 adolescent girls 
with IS and 100 adolescent girls in the control group, 
comparable by years of  age. They all completed an 
epidemiological questionnaire which contained infor-
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mation on their school and out-of-school physical 
and sports activities. The adolescents with a double 
major curve had more physical and sports activity 
than those with a single major curve. The most fre-
quent activities in both groups were gymnastic ac-
tivities. Among those who practised gymnastics, there 
was the greatest number of  those with a double 
major curve. This could be associated with the fact 
that adolescents with a double major curve are less 
exposed to biomechanical forces related to scoliosis, 
which is a condition for better balance control, and 
those are essential factors in these physical and sports 
activities.

Damsgaard, Bencke, Matthiesen, Petersen, and 
Müller (2001) researched primarily anthropometric 
variables, body composition and development of  
puberty in children of  9-13 years of  age, who par-
ticipate in competitive sports. They also researched 
the implications of  age, sport, practice (hours spent 
at practice) and development of  puberty (time of  
experience of  menarche) on the body composition 
and development of  puberty. The research included 
183 children who practised swimming, tennis, hand-
ball and gymnastics. The researchers came to the 
conclusion that there are anthropometric differences 
in the body composition in athletes of  both genders 
in different sports, but they are more evident in girls. 
Most importantly, the authors report that they did 
not find any implications of  practice on the body 
composition or puberty development, confirming the 
conclusions of  previous reports which say that children 
in competitive sports are selected on the basis of  
constitutional factors. 

Taking into consideration that the implications of  
physical and sports activities on IS are still vague, 
Meyer et al. (2006) conducted a research on the im-
plications of  sports activities on scoliosis. The results 
of  the research showed that the patients with IS, re-
gardless of  whether they practised gymnastics or not, 
had a higher degree of  joint hypermobility than the 
persons from the control group. The group who 
practised gymnastics did not show a higher degree of  
joint hypermobility than the other groups of  inter-
viewees. Children with increased joint hypermobility 
may decide on gymnastics due to the ability to adapt 
to the requirements of  this sport. Girls with increased 
joint hypermobility are susceptible to IS. The fact that 
most of  the adolescents with IS engage in gymnastics 
may be associated with increased joint hypermobility.

A recent research showed that 10 times higher 
incidence of  scoliosis was found in persons practising 
rhythmic gymnastics (12%) in comparison to the 
average population (1.1%). Delayed menarche and 

generalised joint hypermobility are common in rhyth-
mic gymnasts. The authors find that significant 
physical loading with persistently repeated asymmet-
ric stress on the spinal column which is in the period 
of  growth, is associated with the nature of  rhythmic 
gymnastics. This study identified a special entity of  
scoliosis associated with rhythmic gymnastics. The 
results of  the study clearly refer to importance of  
aetiological role of  the “dangerous triad”: generalised 
joint hypermobility, delayed maturity and asymmetric 
spinal loading (Tanchev et al., 2000).

Swimming. Beneficial effects of  water, the buoyant 
force that facilitates movement, symmetric engage-
ment of  musculature, overcoming resistance, hori-
zontal position, respiration, those are all benefits 
provided by swimming as a sport. It is of  utmost 
importance to perform “corrective swimming”. Clas-
sic breaststroke swimming has the greatest importance 
in hydrotherapy, because there are a number of  
modifications useful for treatment of  spinal curves 
arising from it. Propulsion is ensured by symmetric 
movement of  arms and legs. Swimming activates 
muscles of  arms and shoulder girdle, trunk and legs. 
A recently conducted research aimed at evaluation of  
implications that regular swimming in school classes 
has on anthropometric variables and presence of  
postural deficit in children of  13.4 years of  age. One 
group had, apart from regular classes, additional 
swimming classes once a week in the course of  two 
years. The difference in body height and BMI between 
the groups was not significant. In the group with 
swimming, correction of  scoliosis was more evident 
than in the control group. The authors conclude that 
along with standard swimming in schools, there should 
also be a special programme of  corrective exercises 
in water, within the programme of  physical education 
classes (Bielec, Peczak-Graczyk, & Waade, 2013). 
Swimming is considered to be a complete sport and 
a treatment option for scoliosis, but recently published 
results of  a research were contradictory to these 
opinions. The research conducted on a sample of  112 
adolescents, who participated in competitive swim-
ming and who were compared to 217 pupils of  the 
same age (12.5 years), showed that swimming is as-
sociated with hyperkyphosis, with an increased risk 
of  trunk asymmetry, as well as with increased preva-
lence of  low back pain in females by 2.1 times (Zaina,  
Donzelli, Lusini, Minnella, & Negrini, 2015).

Martial art techniques. Recent researches show that 
deformities of  skeletal system could be associated 
with “syndrome of  seven contractures”, described by 
Mau (1982) as “Siebener Kontrakturen Syndrom”. 
This syndrome was also described by Green and 
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Griffin (1982). According to them, the asymmetry in 
hips and pelvis region is induced by abduction con-
tracture of  the left hip and/or the right hip (shorten-
ing of  the muscles, tendons, fasciae). For children 
with the “syndrome of  contractures” it is recom-
mended to conduct early prophylaxis programme for 
scoliosis in accordance with the type of  deformity. 
The abduction contracture of  the right hip has sig-
nificant implications on the spinal column in the 
period when a child starts standing and walking. It is 
stated that in sports activities the best exercises are 
stretching like “warm-up” in martial art techniques: 
kung fu, karate, taekwondo, tai chi, aikido, yoga, etc. 
in treatment of  postural disorders and IS (Karski et 
al., 2007).

In our research conducted on a sample of  66 
school-age children of  the average age of  11.1 years, 
we assessed the presence of  postural disorders and 
spinal deformities in a group of  children composed 
of  those who practise karate and those who do not. 
The results of  our research showed that the children 
who practise karate have by 46.7% lower percentage 
of  scoliotic posture and scoliosis, but they have a 
higher percentage of  kyphotic posture and kyphosis 
(33.3%) and lordosis (10%) in comparison with the 
children who do not practise karate. This also indicates 
the importance of  activation of  particular muscle 
groups during practice (Jandrić, Janković, & Vranić, 
2009).

Dance and ballet. There are few reports in the lit-
erature on the association between scoliosis and the 
process of  growth, between scoliosis and intensive 
exercises, between scoliosis and morphological char-
acteristics, as well as between scoliosis and injuries in 
young dancers. A recent study, conducted on a 
sample of  1.288 non-professional dancers in the 8-16 
age range, researched the experience, body structure, 
anatomical anomalies and injuries which could be 
associated with scoliosis, and identified the variables 
that can be used to determine the difference between 
the dancers with scoliosis and without scoliosis at the 
time of  the screening. Scoliosis was diagnosed in 
23.8% of  the dancers. The dancing experience and 
body structure were similar in the dancers with and 
without scoliosis. The dancers with scoliosis had 
significantly higher presence of  genu varum and hal-
lux valgus. Back pain caused by injuries was more 
common in the dancers with scoliosis in comparison 
with the dancers who did not have scoliosis (Steinberg 
et al., 2013).

In order to determine the difference in prevalence 
of  AIS in 30 ballerinas in the 9-16 age range, the girls 
were compared to their peers who are not ballerinas. 

The research addressed the association between the 
presence of  scoliosis and generalised joint hypermo-
bility, menarche, BMI and the number of  hours of  
practice per week. Scoliosis was diagnosed in 30% of  
the ballerinas in comparison with 3% of  those in the 
control group. The results showed that ballerinas have 
12.4 times higher probability of  occurrence of  sco-
liosis than girls of  the same age who do not practice 
ballet. In the group of  ballerinas, a higher degree of  
hypermobility was present (70%) in comparison with 
those who do not practice dancing (3%), but no sta-
tistically significant association was found between 
scoliosis and hypermobility, menarche, BMI or the 
number of  hours of  dancing per week. Considering 
a higher risk of  occurrence of  scoliosis, the authors 
emphasise the need for vigilant screening and improve-
ment of  education of  dance teachers and parents, 
which may be of  great benefit in early detection and 
reduction of  risk of  possible surgical intervention 
(Longworth, Fary, & Hopper, 2014).

Yoga and Pilates. Elements of  these exercises may 
be incorporated in various therapy programmes for 
treatment of  spinal deformities.

A radiological study of  thoracolumbar spine was 
conducted on a sample of  143 athletes (wrestlers, 
gymnasts, footballers and tennis players) in the 14-25 
age range and 30 males in the 19-25 age range who 
do not practice any sports. There are various types 
of  radiological abnormalities both in the athletes and 
in those who do not practice any sports, but they were 
more common in the athletes, particularly in the male 
gymnasts and wrestlers. Abnormalities of  vertebral 
ring apophysis occur exclusively in athletes. A com-
bination of  various types of  abnormalities was most 
common in male gymnasts and wrestlers (Hellström, 
Jacobsson, Swärd, & Peterson, 1990).

Parsch, Gärtner, Brocai, Carstens, and Schmitt 
(2002) report that, in the long term, the patients with 
IS have functional impairments in comparison with 
their peers in the control group, and the main cause 
is functional deficit and frequency of  low back pain 
syndrome.

Fusco et al. (2011) do not advise participation in 
competitive sports which require increased spinal 
range of  motion, particularly in maximum thoracic 
spine extension and/or lumbar spine flexion, but they 
recommend to patients with scoliosis every type of  
sports activity at the recreational level. Such activities 
of  limited intensity and duration cannot cause struc-
tural changes, but they provide significant benefit in 
the physical and psychological aspect.

In order to identify recommendations related to 
return to sports and athletic activities after surgical 
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treatment of  AIS, a research was conducted at the 
level of  the Spinal Deformity Study Group members. 
The research was completed by twenty-three surgeons. 
It was concluded that modern posterior instrumenta-
tion allows surgeons to recommend early return to 
sports activities after fusion for AIS. Most of  them 
allow running 3 months after, non-contact sports and 
contact sports 6 months after, and collision sports 12 
months after surgical treatment of  scoliosis (Lehman, 
Kang, Lenke, Sucato, & Bevevino, 2013).

The International Scientific Society on Scoliosis Orthopae-
dic and Rehabilitation Treatment [SOSORT] guidelines 
for sports activities of  children with scoliosis. This 
association does not recommend sport for treatment 
of  idiopathic scoliosis. Within the guidelines, sports 
activities are recommended due to their specific use-
ful effects in the psychological, neuromuscular and 
general aspect of  health in patients with scoliosis, 
even in patients during the treatment with spinal 
orthoses, with the aim of  increasing aerobic capacity 
and producing psychological effects. They are recom-
mended in the course of  all phases of  treatment, 
within the classes of  physical education. Limits for 
specific types of  sports activities are determined by 
a medical specialist, taking into consideration the 
degree of  deformity and other circumstances. During 
the treatment with spinal orthoses, SOSORT recom-
mends caution in contact and highly dynamic sports 
activities. It also recommends for patients with a high 
risk of  scoliosis progression to avoid competitive 
activities with a higher degree of  mobility of  the 
spinal column (Negrini, Aulisa, & Zaina, 2012; Jandric, 
2012b).

CONCLUSION

In young people, exercises and athletic competi-
tions are socially important. Sport is not recom-
mended for treatment of  idiopathic scoliosis, but 
sports activities are recommended for their specific 
useful effects in the psychological, neuromuscular and 
general aspect of  health. Young athletes may have 
scoliosis which can be present per se and unrelated 
to any sports activity, or it may be potentially associ-
ated with the sport they practise. Due to enormous 
one-sided loading lasting several years, sport may 
also have negative implications on the movement 
system, but potential association between AIS and 
sports is still insufficiently researched, and requires 
further studies. Athletic activities and participation in 
sports are usually allowed to patients with scoliosis 
who use conservative methods of  treatment, but 
caution is recommended in contact and highly dy-

namic sports activities. Return to sport after surgical 
treatment is variable, and it is based on a decision of  
the operating surgeon on the basis of  the degree of  
fusion and the sports activity.
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