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INTRODUCTION
The questions in the orthopedic practice, related 

with different postural types of deformations are one of 
the most complicated ones.

The modern lifestyle, the latest technical innova-
tions reduces the physical activity of the population, 
especially in the kids. In the recent years a significant 
frequent of the postural disorders by children with heavy 
growth has been noticed.

Every posture deviation represents a postural dis-
order and a spine deformation. Postural disorders are 
violations in the motional habit for proper posture. Ini-
tially the changes of the normal posture have functional 
character, but absence of right correction leads to lasting 
structural changes (Popov (Попов), 2006).

The consequences are reflected directly or indirectly 
on the spine as well as over the activity of the other sys-
tems and most of the respiratory and cardiovascular sys-
tems. This in turn means difficulties in oxygen’s delivery 
to the adolescent organism, which leads to efficiency’s 
reduction artificially. Oxygen’s deficit in Central ner-
vous system leads to heavy memory disorders and hence 
difficulties by relevant knowledge assimilation.

In Mitova (Митова) (2015) research about spread’s 
frequency of bad posture and postural deformations in 
2129 children from primary classes in Blagoevgrad city 
have been ascertained 23,67% postural deformations, 

58,85% bad posture and 17,47% -normal posture. From 
them girls with deviations from the posture are 29,40% 
and by boys-10,90% (Mitova (Митова), 2015).

When tested the strenght endurance of the ab-
dominal and dorsal musculature, (Mitova, Popova, & 
Gramatikova, 2014.) have been ascertained low aver-

ages in the both groups- for abdominal (group А, Õ

= 16,14, groub B, Õ = 15,19). Average arithmetical 
magnitude of strength endurance in dorsal musculature - 

group А,  Õ = 10,57, group B,  Õ =9,5.
As major factors for formal etiology of postural dis-

orders, including proofs for higher percent in the girls, 
as well as the differences in studied regions, could be 
pointed two groups of reasons- associated with bad 
posture and size of physical stress and sport; and im-
balance between somatic and autonomic nervous sys-
tems (Burwell, Dangerfield, Moulton, & Anderson, 
2008.). Toward the first type of causes - incorrect pos-
ture by walking, upright posture (relaxation in legs isn’t 
changed off), seat and sleep;- improper wear of weights 
and change of arms and hands;- mental fatigue, which 
boosts the incorrect posture and others. To the second 
type of reasons, especially in girls from reference data 
can be point out- postural neural mechanisms associated 
with deficit in the motor control in the rapid growth pe-
riod which leads to imbalance in the somatic and auto-
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nomic nervous systems – and unclear role of the hypo-
thalamus in the energy metabolism in this period of the 
ontogenesis (Burwell et al., 2008.; Wong, Hui, Rajan, & 
Chia, 2005).   

Purpose of the study was to develop a composite 
method of the physiotherapy including exercises with 
Swiss ball (fitball), balance board and exercises with 
elastic resistance and to track the effect from the phys-
iotherapy’s application by treatment ant the prophylactic 
of the postural disorders in the frontal plane.

RESEARCH METHODS
Contingent of the study 

After accomplished ambulatory examinations of 
294 children from 1st to 4th grade was separated group 
from 18 children of mean age 8,7 ± 0,96years( 10 girls 
and 8 boys) with incorrect scoliotic posture and 1st de-
gree scoliosis. Average angle of the scoliosis was 11° ± 
1,7° (Cobb). The children were separated in two groups- 
group (A) 6 girls and 4 boys and group (B) 4 girls and 
4 boys. After a signed declarations agreement of stud-
ied persons we made detailed functional diagnosis. The 
procedures were performed 3 days a week in 8th corpus- 
Blagoevgrad and were with duration 6 months. The sta-
tistical treatment and the graphics were done with statis-
tical package Prizm.

Methods of the study
- somatoscopy (Mitova et al., 2014);
- palpation (Popov (Попов), 2003);
- functional tests for orientation about the degree 

of the postural disorder:
•	 Adam’s test- for differential diagnosis of struc-

tural from functional diagnosis (Karaneshev (Кара-
нешев), et al 1983)

•	 Ott’s test – for establishment limited flexion of 
the pectoral segment. In case of limited flexibility of the 
pectoral segment the flexion is reduced and in some cas-
es can totally miss (Karaneshev, Milcheva, & Iancheva 
(Каранешев,  Милчева, & Янчева, 1991)

Tests for static strength endurance of the muscula-
ture:

•	 Kiel’s test (Debruner & Hep (Дебрунер & 
Хеп), 1999), include three motion tests for static strength 
endurance’s research of the back, abdominal and sciatic 
muscles. Every motion test consists of 2 parts- dynamic 
and static. 

•	 Matthiass’s test for endurance of the posture 
(Debruner & Hep (Дебрунер & Хеп), 1999). The child 
is in active stand position with outstretched ahead hands 
till horizontal position. The test gives information for 
the posture, weak points of the posture and impossibility 
posture’s maintenance. We report the result in seconds, 
from the starting till the final position.

•	 Equilibrium sample- the child is in standing 
starting position, hands on the waist. It raises in triple 
flexion one leg and hold. The time till twitch or balance 
violation has been read. 

Physiotherapy methods 
The main goal of our method was correction of the 

incorrect scoliotic posture, creation of habit for correct 
posture, maintenance and improvement of spine’s func-
tion.

Main physiotherapy tasks: 
- Positive psycho- emotional impact to motivate 

the children to be active and with desire to participate in 
the sport activities.

- Recovery of the muscle balance and increase of 
the muscle mass.

- Increase of static- strength endurance of the ex-
tensors of the spine, abdominal, pectoral, sciatic muscu-
lature and muscles of the shoulders and the neck.

- Building and consolidation of habit for a cor-
rect posture.

- Respiratory system’s function improving and 
education in correct breathing.

- Improve of the static and dynamic control of 
the spine

It’s been applied developed by the author’s opti-
mized program for prophylactic and a treatment of the 
postural disorders in the experimental group. The pro-
gram includes exercises system with generally progres-
sive character and special training with upstanding char-
acter, exercises with Swiss ball, balance board and exer-
cises with elastic resistance. The age and the individual 
features of the children were taken under attention. The 
exercises were performed with different devices; the 
performance’s speed was moderate and the load- aver-
age. The selection was made so the rotator mobility of 
the spine has not increased preventing the progress of 
the scoliosis.

The work was with accordance to the physical activ-
ity’s level, physical development and the functional ca-
pacity of the neuromuscular apparatus. It’s been worked 
out toward the strength endurance of the shoulders, 
back, abdominal and sciatic muscles. The back muscles 
have been measured with isometric muscle contractions 
avoiding the hyperextension of the spine to prevent the 
deepening of the incorrect scoliotic posture. 

The exercise’s complex began with walking from 
different positions of the body (hands aside, forward, 
up, on the shoulders, with closed eyes, “duck walking” 
and others) as we emphasized over the correct posture, 
the key position of the head with retraction of the chin, 
pack stomach and others. Breathing exercises from 
different starting positions composite with the limbs’ 
movements. Symmetric exercises in isometric regime of 
work from different starting positions- supine lying with 
knees bent, supine lying, side lying, on the  knees as 
and isometric exercises with “Thera band”- latex bands, 
consistent with the growth of the child- for the back, ab-
dominal, pectoral and shoulders muscles. We included 
and exercises with Swiss ball and balance board advo-
cated in the proposed method. We didn’t allow a long 
and static stress of the spine, jumps and stretches. In the 
control group, the standard method has been used.
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RESULTS 

On table 1. the average values are introduced ( Õ
±SD) from Ott’s test measured in centimeters. By the 
first study in the both groups have low average values 

(for group А, Õ =2,8±0,54, for group B, Õ =3±0,6). 
In the end of the physiotherapeutic program in the both 
groups have difference: for group A the average values 

are Õ =3±6,0, for group B, Õ =4,5±0,6.

The average values ( Õ ±SD) from the Kiel’s test for 
research of the static-strength endurance of the posterior 
musculature in the primary research show low average 

values in the both groups (for group A, Õ =20±3,3, for 

group B, Õ =19±3,8). In the end of the physiothera-
peutic program in the both groups have difference: for 

group A the average values are Õ =26±3,1, for group 

B, Õ =29±3,8 (table 2). The raised strength endurance 
of the paravertebral musculature in the children has been 
achieved like an adequate answer of the physical stress 
from an application of the author’s method.

The average values ( Õ ±SD) from the Kiel’s test 
for research of the static-strength endurance of the ab-
dominal musculature in the primary research show low 

average values in the both groups (for group A, Õ  

=22±2,9, for group B, Õ =21±1,7). In the end of the 
physiotherapeutic program in the both groups have dif-

ference: for group A the average values are Õ =28±3,9, 

for group B, Õ  =32±2,5 (Table 3.). The raised strength 
endurance of the abdominal musculature in the children 
has been achieved like an adequate answer of the physi-
cal stress from an application of the author’s method. 
The abdominal musculature in isometric regime of con-

Table 1. Ott’s test

Index Õ SD St. error Max M i n V%

Control group A
Start

   End
2,8
4,2

0,54
0,59

0,17
0,19

3,5
5

2,8
3,5

19,64%
  13,97%

Experimental group B
Start

   End
3
4,5

0,6
0,6

0,21
0,21

4
5

2
3,5

19,92%
13,28%

Table 2. Kiel’s test-posterior

Index Õ SD St. error Max M i n V%

Control group A
Start
End

  20
      26

3,3
3,1

1
0,99

25
30

15
21

16,76%
     12,30%

Experimental group B
Start
End

  19
  29

1,9
3,8

0,65
1,4

22
33

16
22

9,75%
13,16%

Table 3. Kiel’s test- abdominal

Index Õ SD St. error Max M i n V%

Control group A
Start
End

   22
28

2,9
3,9

0,92
1,2

26
31

17
19

13,35%
     13,98%

Experimental group B
Start
End

   21
   32

1,7
2,5

0,6
0,89

24
35

19
29

8,05%
7,92%

Table 4. Kiel’s test- sciatic muscles

Index Õ SD St. error Max M i n V%

Control group A
Start
End

   15
20

2,1
2,3

0,68
0,71

18
25

12
17

14,53%
    11,37%

Experimental group B
Start
End

  13
  21

1,5
2,1

0,52
0,74

16
24

12
17

11,11%
10,06%
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tractions has been trained as well as the muscles building 
the abdomen.

The average values ( Õ ±SD) from the Kiel’s test 
for research of the static-strength endurance of the isci-
atic musculature in the primary research show low aver-

age values in the both groups (for group A, Õ =15±2,1, 

for group, B Õ =13±1,5). In the end of the physiothera-
peutic program in the both groups have difference: for 

group A the average values are Õ =20±2,3, for group B, 

Õ =21±2,1 (table 4). The raised strength endurance of 
the sciatic musculature in the children has been achieved 
like an adequate answer of the physical stress from an 
application of the author’s method

CONCLUSIONS

As a conclusion it can be stated that the performance 
of a special selected exercises with upstanding character 
leads to the body posture’s improvement.

The applied method increases the strength endur-
ance of the paravertebral, abdominal and sciatic muscu-
lature in the children achieved like an adequate answer 
of the physical stress from an application of the author’s 
method.

Our program has been developed for children with 
postural disorders in frontal plane with correctional ex-
ercises which can be use with success and in the physical 
education classes.

The results prove that the purposeful application 
of the special developed exercises complexes helps for 
improvement of the health for increase the mobility of 
the spine and for the development of the basic physical 
skills in adolescent children.
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