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Assessment of the impact of the corrective­compensatory 
exercises and the elements of Vojta therapy on the angle of 
trunk rotation in children with idiopathic scoliosis – 
preliminary study

Abstract
Introduction. Scoliosis is a term encompassing a group of heterogeneous diseases in which changes in the shape and position of the spine, chest and torso occur. The term idiopathic scoliosis 
refers to the patients with structural scoliosis with an undetermined cause. Scoliosis, which is de_ined as idiopathic, must ful_il the following criteria: to be characterized by a three‑
dimensional spinal deformity and a Cobb angle of 10 degrees or more.
The measurement of angle of trunk rotation (ATR) is one of the basic parameters used in the assessment of the effectiveness of treatment in patients with idiopathic scoliosis.
In the conservative treatment of idiopathic scoliosis, which is characterized by a Cobb angle of less than 25º, Scienti_ic Society on Scoliosis Orthopaedic and Rehabilitation Treatment (SOSORT) 
recommends mainly scoliosis‑speci_ic exercises (SSE). Some authors show in their scienti_ic reports that also by using the corrective and stabilizing exercises, not only SSE exercises, the 
asymmetry of the torso is diminished, the angular values of the curvature are reduced and the functioning of patients with idiopathic scoliosis improves.
The International Vojta Society indicates idiopathic scoliosis as one of the areas of application of this therapy. Nevertheless, there is a limited number of scienti_ic reports on the applicability 
and effectiveness of Vojta therapy in the treatment of idiopathic scoliosis.
Aim of the study. The aim of this study was to evaluate the impact of applied corrective‑compensatory and corrective‑compensatory exercises in the combination with the elements of Vojta 
therapy on the value of ATR in the group of children aged 10‑12 years, diagnosed with idiopathic scoliosis with a low Cobb angle value (10‑19º).
Material and methods. A total number of 30 children aged 10‑12 years, diagnosed with idiopathic scoliosis with a low Cobb angle (10‑19º), who were patients of the rehabilitation clinic, 
participated in the study. Children were randomly assigned to two experimental groups. The _irst group (group K), consisting of 15 persons, took part in a 3‑week rehabilitation programme 
and participated daily only in corrective‑compensatory exercises. The second group (group KV), also consisting of 15 persons, joined daily the corrective‑compensatory exercises for 3 weeks 
and additionally received Vojta therapy 3 times per week. In all children the ATR was measured before and after therapy. 
Results. The results of the statistical analysis did not show any signi_icant differences in the ATR values measured in group K (children who received only corrective‑compensatory exercises) 
before and after the rehabilitation programme (p = 0.306). There were statistically signi_icant differences observed in the ATR measured in the KV group (children who received corrective‑
compensatory exercises and the elements of Vojta therapy) before and after the rehabilitation programme (p = 0.005). There were no statistically signi_icant differences observed between the 
two studied groups in the values of the ATR measured before (p = 0.069) or after the rehabilitation programme (p = 0.774). 
Conclusions. 1. A signi_icant reduction in the value of the ATR was observed in the group of children with idiopathic scoliosis with a low Cobb angle who received corrective‑compensatory 
exercises in combination with the elements of Vojta therapy. 
2. No signi_icant changes in the value of the ATR were observed in the group of children with idiopathic scoliosis with a low Cobb angle who received only corrective‑compensatory exercises.
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Streszczenie
Wprowadzenie. Skolioza jest pojęciem obejmującym grupę niejednorodnych schorzeń, w których dochodzi do zmian w kształcie i ustawieniu kręgosłupa, klatki piersiowej oraz tułowia. 
Termin skolioza idiopatyczna dotyczy tych pacjentów, u których występuje skolioza strukturalna o niemożliwej do ustalenia przyczynie. Skolioza, którą określa się mianem idiopatycznej, musi 
spełniać następujące warunki: charakteryzować się trójpłaszczyznowym zniekształceniem kręgosłupa oraz wartością kąta skrzywienia wg Cobba 10º lub więcej. 
Pomiar kąta rotacji tułowia (ATR) jest jednym z podstawowych parametrów stosowanych w ocenie skuteczności leczenia u pacjentów ze skoliozą idiopatyczną.
W leczeniu zachowawczym skolioz idiopatycznych, które charakteryzują się kątem skrzywienia Cobba mniejszym niż 25º, SOSORT (ang. Scienti�ic Society on Scoliosis Orthopaedic and 
Rehabilitation Treatment) zaleca głównie ćwiczenia specy_iczne dla skolioz (SSE – ang. Scoliosis Speci�ic Exercises). Niektórzy autorzy pokazują, że również dzięki ćwiczeniom korekcyjnym 
i stabilizacyjnym, a nie tylko ćwiczeniom SSE, dochodzi do zmniejszenia asymetrii tułowia, zmniejszenia wartości kątowych skrzywienia, a także poprawy funkcjonowania pacjentów ze 
skoliozą idiopatyczną. Międzynarodowe Towarzystwo Terapii wg Vojty również wskazuje skoliozy idiopatyczne, jako jeden z obszarów zastosowania tej terapii. Nie ma jednak zbyt wiele 
doniesień naukowych na temat możliwości zastosowania i skuteczności terapii wg Vojty w leczeniu skolioz idiopatycznych.
Cel pracy. Celem niniejszej pracy była ocena wpływu zastosowanej gimnastyki korekcyjno‑kompensacyjnej oraz gimnastyki korekcyjno‑kompensacyjnej w połączeniu z elementami terapii 
wg Vojty na wartość ATR w grupie dzieci w wieku 10–12 lat, ze zdiagnozowaną skoliozą idiopatyczną o małej wartości kąta Cobba (10–19º).
Materiał i metodyka. W badaniu udział wzięło łącznie 30 dzieci w wieku 10–12 lat ze zdiagnozowaną skoliozą idiopatyczną o małej wartości kąta Cobba (10–19º), którzy byli pacjentami 
poradni rehabilitacyjnej. Dzieci zostały losowo przydzielone do dwóch grup badawczych. Pierwsza z grup (grupa K), składająca się z 15 osób, wzięła udział w 3‑tygodniowym turnusie 
rehabilitacyjnym i uczestniczyła codziennie tylko w zajęciach gimnastyki korekcyjno‑kompensacyjnej, druga z grup (grupa KV), składająca się również z 15 osób, uczestniczyła codziennie 
przez 3 tygodnie w zajęciach gimnastyki korekcyjno‑kompensacyjnej oraz dodatkowo miała prowadzoną terapię wg Vojty 3 razy w tygodniu. U wszystkich dzieci wykonano pomiar ATR przed 
i po zakończonej terapii.
Wyniki. Wyniki analizy statystycznej nie wykazały istnienia istotnych różnic wartości ATR mierzonego w grupie K (dzieci, u których prowadzono tylko gimnastykę korekcyjno‑
kompensacyjną) przed i po zastosowaniu programu rehabilitacji (p = 0,306)
Wykazano natomiast istnienie różnic istotnych statystycznie wartości ATR mierzonego w grupie KV (dzieci, u których prowadzono gimnastykę korekcyjno‑kompensacyjną oraz elementy 
terapii wg Vojty) przed i po zastosowaniu programu rehabilitacji (p = 0,005). Wyniki analizy statystycznej nie wykazały istnienia istotnych różnic wartości ATR pomiędzy obiema badanymi 
grupami dla pomiarów wykonanych przed zastosowaniem programu rehabilitacji (p = 0,069) ani dla pomiarów wykonanych po zastosowaniu programu rehabilitacji (p = 0,774).
Wnioski. 1. Zaobserwowano istotne zmniejszenie wartości ATR w grupie dzieci ze skoliozą idiopatyczną o małym kącie skrzywienia wg Cobba, u których zastosowano ćwiczenia korekcyjno‑
kompensacyjne w połączeniu z elementami terapii wg Vojty.
2. Zaobserwowano brak istotnych zmian wartości ATR w grupie dzieci ze skoliozą idiopatyczną o małym kącie skrzywienia wg Cobba, u których zastosowano tylko ćwiczenia korekcyjno‑
kompensacyjne.
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Introduction
Scoliosis is a term encompassing a group of heterogeneous 
diseases in which changes in the shape and position of the 
spine, chest and torso occur [1]. The term idiopathic scoliosis 
refers to the patients with structural scoliosis with an 
undetermined cause [1, 2]. Scoliosis, which is defined as 
idiopathic, must meet the following criteria: must be 
characterized by a three­dimensional spinal deformity [2] and 
a Cobb angle of 10 degrees or more [1]. According to the 
Scientific Society on Scoliosis Orthopaedic and 
Rehabilitation Treatment (SOSORT) guidelines, there are 
currently three types of idiopathic scoliosis classifications: 
angular, topographic and chronological [1]. The diagnosis is 
made based on the medical history and physical examination 
and after performing specific tests, such as the assessment of 
bone maturity based on the Risser test [3, 4], Cobb angle 
calculation [3, 4] or measurement of the angle of trunk 
rotation (ATR) [5]. The ATR measurement is one of the basic 
parameters used in the assessment of the effectiveness of 
treatment in patients with idiopathic scoliosis [5, 6]. 

In the treatment of idiopathic scoliosis, surgical or 
conservative approach is used [7]. In the conservative 
treatment of idiopathic scoliosis, which is characterized by 
a Cobb angle less than 25º, SOSORT recommends mainly 
scoliosis­specific exercises (SSE) [8]. These exercises, 
tailored individually for each patient, cause a three­
dimensional correction of the spine [9]. Laita et al. [10] show 
in their scientific report that also by the use of corrective and 
stabilizing exercises and not only SSE exercises, the 
asymmetry of the torso is diminished, the angular values of 
the curvature are reduced and the functioning of patients with 
idiopathic scoliosis improves [10]. 
Steffan [11] claims that Vojta therapy is one of the most 
effective methods for the conservative treatment of idiopathic 
scoliosis [11]. However, this claim is based only on his 
clinical experience [11]. The International Vojta Society also 
indicates idiopathic scoliosis as one of the areas of 
application of this therapy [12]. Nevertheless, there is 
a limited number of scientific reports on the applicability and 
efficacy of Vojta therapy in the treatment of idiopathic 
scoliosis [13, 14, 15]. 
Considering the current scientific papers on the use of the 
Vojta method in the treatment of idiopathic scoliosis and the 
impact of the Vojta method on the improvement of postural 
control and activation of skeletal muscles the authors decided 
to assess the effectiveness of this method in patients with 
idiopathic scoliosis with a low Cobb angle.

Aim of the study
The aim of this study was to evaluate the impact of the ap‐
plied corrective­compensatory and corrective­compensatory 
exercises in the combination with the elements of Vojta 
therapy on the value of ATR in the group of children aged 10–
12 years, diagnosed with idiopathic scoliosis with a low 
Cobb angle value (10–19º).
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Material and methods
Experimental group
A total number of 30 children aged 10–12 years, diagnosed 
with idiopathic scoliosis with a low Cobb angle (10–19º), 
who were patients of the rehabilitation clinic, participated in 
the study. Children were randomly assigned to two 
experimental groups. The first group (group K), consisting 
of 15 persons, took part in a 3­week rehabilitation 
programme and participated daily only in corrective­
compensatory exercises. The second group (group KV), also 
consisting of 15 persons, joined daily the corrective­
compensatory exercises for 3 weeks and additionally 
received Vojta therapy 3 times per week. Table 1 and table 2 
show the characteristics of the K and KV group, 
respectively.
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Table 1. Characteristics of experimental group K (children who received only corrective­compensatory exercises)

No. Age [years] Body weight 
[kg]

Body height 
[cm]

BMI [kg/m2] Spine section Direction of 
curve

Cobb angle Test Rissera Risser test

SD ­ standard deviation, BMI ­ Body Mass Index, Th ­ thoracic spine, L ­ lumbar spine
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The inclusion criteria were the assessment of the size and 
location of scoliosis based on a radiograph ­ primary 
curvature located in the thoracic and/or lumbar region with 
a value of 10­19º and the fact that none of the children had 
ever received Vojta therapy before. The exclusion criteria 
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Table 2. Characteristics of experimental group KV (children who received corrective­compensatory exercises and the 
elements of Vojta therapy)

No. Age [years] Body weight 
[kg]

Body height 
[cm]

BMI [kg/m2] No. of primary 
curves

Spine section Direction of 
curve

Cobb angle Test Rissera

SD ­ standard deviation, BMI ­ Body Mass Index, Th ­ thoracic spine, L ­ lumbar spine
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were any comorbidities such as: pulmonary, cardiological, 
neurological or mental affecting the ability of the children to 
exercise and/or participate in the therapy. All children were 
examined by a medical doctor and the Cobb angle values 
and the results of the Risser test were obtained from medical 
documentation of the children. Children participated in this 
study voluntarily. Their parents or legal guardians gave their 
written consent and were also informed about the nature and 
course of the experimental protocol and could quit at any 
stage.

Corrective­compensatory exercises and the elements of 
Vojta therapy
In both groups (K and KV) corrective­compensatory 
exercises were implemented and they consisted of: 
antigravity, active and passive elongation, breathing, 
proprioception and strengthening exercises. They were 
tailored individually for each child by the physiotherapist, 
considering the characteristics of the curvature. The 
exercises were performed daily once per day during a 3­
week rehabilitation programme. In the KV group, apart from 
corrective­compensatory exercises, additional elements of 
Vojta therapy were introduced, 3 times per week during 3 
weeks of the rehabilitation programme. The first phase of 
reflex rotation was used. The starting position that activated 
the first phase of reflex rotation was the asymmetrical supine 
position with the head turned to the side to 30° and the limbs 
lying freely on the ground. The first phase of reflex rotation 
started when the thoracic zone was stimulated. Regardless of 
the side of the body being stimulated the result was an active 
supine position. While using the first phase of reflex rotation 
the spine straightens in all segments [16].

Measurement of the angle of trunk rotation
The ATR was measured using the scoliometer. Before the 
measurement each child bent forward until the torso was 
parallel to the ground. The child held the palms together and 
the upper limbs hung down being located perpendicular to 
the body in the final position. The centre of the scoliometer 
was placed above the spinous processes perpendicular to the 
long axis of the spine [17]. The measurement was performed 
in the apex of the curvature of thoracic and/or lumbar spine 
[5]. 

Statistical analysis
The ATR values, obtained for both studied groups, were analy‐
sed. Before the main part of the statistical analysis Shapiro­
Wilk test was performed to check the normality of the data di‐
stribution. The variables were not characterized by a normal 
distribution. To prove the existence of any statistically signifi‐
cant differences, the Wilcoxon test for dependent variables and 
the Mann­Whitney U test for independent variables were used. 
A p­value less than 0.05 (p < 0.05) was considered 
statistically significant. The STATISTICA version 13.3 
(TIBCO Software Inc.) programme was used to perform the 
statistical analysis 
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Results
The value of the angle of trunk rotation (ATR) in both groups
The results of the statistical analysis did not show any 
significant differences in the ATR values measured in group 
K (children who received only corrective­compensatory 
exercises) before and after the rehabilitation programme (p = 
0.306) (Figure 1).

Figure 1. Mean values of the angle of trunk rotation (ATR) measured in the group K (children who received only 
corrective­compensatory exercises) before and after the rehabilitation programme (p = 0.306)
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Figure 2. Mean values of the angle of trunk rotation (ATR) measured in the group KV (children who received corrective­
compensatory exercises and the elements of Vojta therapy) before and after the rehabilitation programme
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Wprowadzenie
Skolioza jest pojęciem obejmującym grupę niejednorodnych scho‐
rzeń, w których dochodzi do zmian w kształcie i ustawieniu kręgo‐
słupa, klatki piersiowej oraz tułowia [1]. Termin skolioza 
idiopatyczna dotyczy tych pacjentów, u których występuje skolioza 
strukturalna o niemożliwej do ustalenia przyczynie [1, 2]. Skolio‐
za, którą określa się mianem idiopatycznej, musi spełniać następu‐
jące warunki: charakteryzować się trójpłaszczyznowym 
zniekształceniem kręgosłupa [2] oraz wartością kąta skrzywienia 
wg Cobba 10º lub więcej [1]. Zgodnie z wytycznymi SOSORT 
(ang. Scientific Society on Scoliosis Orthopaedic and Rehabilita‐

There were statistically significant differences observed in 
the ATR measured in the KV group (children who received 
corrective­compensatory exercises and the elements of 
Vojta therapy) before and after the rehabilitation 
programme (p = 0.005) (Figure 2).

There were no statistically significant differences observed 
between the two studied groups in the values of the ATR 
measured before (p = 0.069) (Figure 3) or after the 
rehabilitation programme (p = 0.774) (Figure 4).

Figure 3. Mean values of the angle of trunk rotation (ATR) measured in both studied groups (K and KV) before the 
rehabilitation programme (p = 0.069)
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Figure 4. Mean value of the angle of trunk rotation (ATR) measured in both studied groups (K and KV) before the 
rehabilitation programme (p = 0.744)
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Discussion
The results of this study show that the use of corrective­compensatory 
exercises in the combination with the elements of Vojta therapy in the 
group of children with idiopathic scoliosis with low Cobb angle value 
resulted in a significant reduction in the value of the ATR after the re‐
habilitation programme. In the group of children, where only correcti‐
ve­compensatory exercises were used, statistical analysis did not show 
any significant differences before and after the rehabilitation program‐
me in ATR value. Moreover, it was observed that the mean ATR values 
increased in this group after the implemented exercise programme. 
The mean value of the ATR) values in both studied groups before the 
therapy were: 5.41 ±2.32º for the K group and 7.41 ±3.74º for the KV 
group. The mean value of the ATR in both studied groups after the the‐
rapy were on average: 6.05 ± 1.95º for the K group and 5.73 ± 2.49º 
for the KV group. The results of statistical analysis did not show any 
significant differences between the studied groups for the measure‐
ments performed before and after the rehabilitation programme. 
The parameter often used to assess the effectiveness of the applied 
therapy in patients with idiopathic scoliosis is the measurement of 
the ATR [5, 6]. Białek et al. [5] assessed the impact of an intensive 
two­week rehabilitation programme based on the Functional Indi‐
vidual Therapy of Scoliosis (FITS) concept in a group of 37 girls 
with idiopathic scoliosis on the value of the angle of trunk rotation 
[5]. They showed that the implemented rehabilitation programme 
caused a significant decrease in the ATR value of the primary sco‐
liosis curve [5]. Czaprowski et al. [6] measured the ATR value in 
a group of 57 girls and boys diagnosed with idiopathic scoliosis, 
who participated in a two­week rehabilitation programme, where 
intensive rehabilitation based on the FITS concept was also con‐
ducted. They found a significant decrease of the ATR value in the 
studied group after the therapy [6]. The results of this study also 
showed a significant reduction in the value of this parameter in the 
group of children with idiopathic scoliosis but only in children, 
who additionally received the elements of Vojta therapy.
Based on the clinical experience, some authors indicate Vojta therapy as 
an effective method of conservative and outpatient care treatment in pa‐
tients with idiopathic scoliosis [11]. This method is also recommended 
by the International Vojta Society in the treatment of this group of pa‐
tients [12]. However, there is still little evidence confirming the effecti‐
veness of the use of Vojta therapy in patients with idiopathic scoliosis. 
Gruszczyk et al. [14] described the case of an eight­year­old patient in 
a coma diagnosed with neurogenic scoliosis, who was subjected to the 
rehabilitation programme including Vojta therapy elements. Unfortuna‐
tely, they did not perform any objective measurements in their study. 
They only observed a reduction in scoliosis and an improvement in the 
patient's posture [14]. Zmyślna et al. [15] applied Vojta therapy or 
a combination of Vojta therapy and Proprioceptive Neuromuscular Fa‐
cilitation (PNF) therapy in 201 patients with postural defects. They as‐
sessed the effect of these therapies on the size of the thoracic kyphosis 
angle, the magnitude of the lateral curvature of the spine, which they 
determined as the distance from the body's symmetry axis to the top of 
the scoliotic curve and the amount of vertebral rotation. The therapies 
they used in patients improved all the parameters assessed by them 
[15]. However, these authors also did not measure the ATR.
According to the authors' knowledge, there are no scientific reports 
confirming the effectiveness of the Vojta therapy in patients with 
idiopathic scoliosis based on the ATR value measurement. 
Marinela and Bogdan [13] also do not state precisely whether the 
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value of the angle of vertebral rotation they describe is equivalent 
to the measurement of the ATR. In their work they present the ca‐
ses of three patients aged 11­13 years diagnosed with idiopathic 
scoliosis, in whom they assessed the impact of the Schroth therapy 
in combination with Vojta therapy on the elasticity of the chest, the 
Cobb angle value and the value of the angle of vertebral rotation 
[13]. Similarly to the previous authors [14, 15], they do not preci‐
se whether it was a measurement of the ATR [13]. 
Considering the results of the studies of other authors [13, 14, 15], the 
results of this study probably show for the first time the influence of the 
corrective­compensatory exercises in combination with the elements of 
Vojta therapy on the value of the ATR in the group of patients with idio‐
pathic scoliosis. Interestingly, the results of this study showed a signifi‐
cant ATR value reduction in the group of patients who received the 
elements of Vojta therapy. This may indicate that this therapy is an effec‐
tive part of the treatment in patients with idiopathic scoliosis with a low 
Cobb angle. However, the authors are aware of the small size of the stu‐
died groups in this study. The next step should be the study of the larger 
groups of children with idiopathic scoliosis with a low Cobb angle. This 
could allow further conclusions to be drawn and the recommendation of 
this therapy as an effective method of therapy in these patients.

Conclusions
1. A significant reduction in the value of the ATR was observed in 
the group of children with idiopathic scoliosis with a low Cobb 
angle who received corrective­compensatory exercises in combi‐
nation with the elements of Vojta therapy.
2. No significant changes in the value of the ATR were observed in 
the group of children with idiopathic scoliosis with a low Cobb an‐
gle who received only corrective­compensatory exercises.
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