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INTRODUCTION
The positive effects of the movement and physical 

exercise on the child’s body are multilateral and numer-
ous. Active physical activity leads to significant changes 
in the musculoskeletal system, changes in bone growth 
and development of skeletal muscle. 

Systematic exercise or sports lead to upbringing 
high physical endurance and working capacity. They 
have a beneficial and versatile generally-developing, 
healing, restorative and educational impact (Karane-
shev, Sokolov & Venova (Каранешев, Соколов, & Ве-
нова), 1991). The physiological need for movement and 
energy burn is vital, especially in childhood, when the 
processes of growth, development and maturation are 
intensive. For children and students the movement acts 
as a powerful factor that determines vital important pro-
cesses (Karaneshev, Sokolov & Venova (Каранешев, 
Соколов, & Венова), 1987). 

The main physiological effects of Kinesio therapy 
on the body are associated with improved blood flow, 
trophic, tissue metabolism, improvement of neuromus-
cular function, increased muscle strength, impact on 
muscle imbalances and improvement the coordination 
of movements (Sokolov, Markova, & Stareyshinska) 
Соколов,  & Маркова-Старейшинска, 1991).

The early diagnosis, systematic monitoring, treat-

ment and proper exercise regimen contribute to the fa-
vorable result in the child initial deformities. Good or-
ganization of therapeutic and recovery activities are of 
paramount importance, including swimming and com-
plex rehabilitation and regular monitoring of treatment 
outcomes for preventing occurrence of severe deformi-
ties of the spine and following complications leading to 
severe disability (Chernogorova (Черногорова), 1995). 

An innovative approach in the diagnosis of spinal 
deformities, impaired posture and back pain is a com-
puter system for comprehensive postural analysis and 
diagnosis of foot. This system is used for the first time 
in Bulgaria in this kind of a comprehensive assessment 
of the foot, the spine and the entire musculoskeletal ap-
paratus. Pathological abnormalities affecting the foot are 
identified using a very precise computer technique. De-
termined is the mode of load of both legs, and the pres-
ence of asymmetric changes. Estimated is the type of 
the posture as a digital camera detects the size and type 
of deformity, the distortion of posture combined with 
subjective complaints. The accurate diagnosis facilitates 
the creation and implementation of kinesio therapeutic 
program for the prevention and treatment (Paskaleva 
(Паскалева), 2013).

The aim of this paper is to perform an early 
diagnosis and prevention of spinal deformities in 

Activities in  Physical Education and Sport
2015, Vol. 5, No. 2, pp. 163-166

 
EARLY DIAGNOSIS AND PREVENTION FROM SPINAL

 DEFORMITIES IN KINDERGARTEN

(Preliminary communication)

Ruska Paskaleva1, Anushka Uzunova2 and Stefan Radev1

1Trakia University, Faculty of Medicine, Stara Zagora, Bulgaria
2Trakia University, Medical College, Stara Zagora, Bulgaria

Abstract
The modern lifestyle, improper diet and reduced physical activity of children are factors that cause 

the poor posture and different deformations of the spine and chest. The aim of this paper is to perform an early 
diagnosis and prevention of spinal deformities in kindergartens in the city of Stara Zagora and compiling a 
kinesitherapeutic program to improve physical activity in children. We studied 242 children aged 6 to 7 years 
from 22 kindergartens in the city of Stara Zagora during pre-graduate internship of students of specialty 
„Rehabilitation therapist“. An analysis of the results of children diagnostic was made, results were grouped 
according to the type of spinal deformities. A kinesitherapeutic program was composed including exercise, 
active games and sports to increase the physical activity of children. 

Keywords: kinesitherapeutic program, rehabilitation programs for prevention, 
physical development, physical activity exercise, gymnastic exercises, active games, 
sports, computer diagnosis of foot, kyphosis, lordosis, scoliosis



164 R. Paskaleva et al.

kindergartens in the city of Stara Zagora and compiling 
a kinesitherapeutic program to improve physical activity 
in children. 

METHODS
Students and lecturers of specialty “Rehabilitation 

therapist” were involved in Project of Stara Zagora Mu-
nicipality for Diagnosis and Prevention of Spinal Defor-
mities in Children in Kindergartens. 

We studied 242 children aged 6 to 7 years from 22 
kindergartens in the city of Stara Zagora during pre-
graduate internship of students of “Rehabilitation thera-
pist”. 

Methods of study - conducted measurements are: 
mobility of chest (chest perimeter at rest, at maximum 
inhalation and exhalation - Hirts1, Hirts2 and Hirts3); 
measuring the mobility of the spine - cervical share, tho-
racic share (Ott test and the quadrangle of Moshkov), for 
complete flexion of the trunk – Tom Maher test and for 
studing mobility in lumbar share - Schober test (Sokolov 
(Соколв) et all., 1991); manual muscle testing / MMT / 
(abdominal, back and seat muscles) (Bankov (Банков), 
1985); plantogram of Chizhin (Чижин). 

The most appropriate means for general strengthen-
ing gymnastic exercises combined with breathing exer-
cises, isometric exercises to strengthen abdominal and 
back muscles, Paskaleva (Паскалева), (2013)  spine 
mobilizing exercises, active games with entertaining to 
improve posture, exercises for balance and coordination, 
swimming and other. 

A kinesitherapeutic program was composed, includ-
ing special physical exercises, active games and sports 
to increase the physical activity of children through spe-
cialized classes in kindergartens during the clinical prac-
tice of students of “Rehabilitation therapist”.

Kinesitherapeutic program for children with in-
creased kyphosis and lordosis to improve posture and 
create healthy muscle corset: applying corrective ex-
ercises for posture and gait; breathing exercises; exer-
cises to streching and mobilization of the spine in oc-
cipital position; isometric exercises to strengthen the 
gluteal, abdominal and back muscles; exercises for 
balance and coordination with a large therapeutic ball 
/ Fit-ball / (Gencheva (Генчева), 2009); Stretching for 
shortened muscle; PIR for shortened muscles (Paskal-
eva (Паскалева), 2013); Treatment from a position; 
Exercises for muscle strength (Koleva (Колева), 2011); 
Massage and manual mobilization techniques to reduce 
pain in thoracic share and overcome the muscle im-
balance. Applied are relaxing massage techniques and 
massage with stretching of the paravertebral muscles 
(Kraydzhikova, (Крайджикова), 2011) Physical therapy 
to stimulate trophic and  better muscle tone: medium-
frequency currents (interference currents) to stimulate 
trophic; ultrasound and phonophoresis with NSAIDs to 
improve local trophic and anesthesia (Koleva (Колева), 
2011) swimming (alternating with kinesitherapy on dif-
ferent days). 

Kinesiotherapeutic program to improve posture 
and create healthy muscle corset applying: mobiliz-
ing the spine exercises seated or lying with flexed 
lower limbs; corrective exercises for posture and gait; 
breathing exercises; isometric exercises to strengthen 
the seat, stomach and back muscles in occipital posi-
tion and flexed lower limbs, lying on the side and lying 
face down; exercises for balance and coordination  on 

knees and seated with a large therapeutic ball /Fit-ball/ 
(Gencheva (Генчева), 2003); Stretching shortened mus-
cle; PIR for shortened muscles /extensors of the lumbar/ 
(Dimitrova (Димитрова), 2008); exercises to strengthen 
the muscles of the upper limbs with weights of 1kg; 
exercises to strengthen the muscles of the lower limbs  
with weights of 2 kg (Paskaleva (Паскалева), 2013). 
Physical therapy to stimulate trophic and improving the 
muscle tone: medium-frequency currents (interference 
currents) to stimulate trophic; ultrasound and phonopho-
resis with NSAIDs; electro stimulation to influence the 
motor deficit; Elements of sports - swimming. 

The conduct of activities with children is in groups, 
such as the selection of the groups is by age and type of 
spinal deformities. Selection of means is depending on 
the age-related changes in the body in general, on the 
motor abilities of children and their desire to play sports 
(Koleva (Колева), 2010). 

Attractive option for the implementation of NSAIDs 
is their local administration by iontophoresis or dermo 
electroporation. The transdermal approach through these 
methods allow rapid control of acute pain and reduced 
risk of adverse reactions to medications used (Mayor, 
2012).

RESULTS AND DISCUSSION
An analysis of the results of diagnostics of children 

was performed, as they are grouped according to the 
type of spinal deformities.

 Table 1. Types of spinal deformities in children 
 from kindergarten.Poor posture.

Spinal  deformities Percentages

Increased kyphosis
Increased lordosis
Combined kyphosis
Scoliosis
Impaired posture

50
38
7
4
19

As seen in Table 1, the largest share of children is 
with increased kyphosis (50%) and increased lordosis 
(38%). These are the two groups of most common back 
problems that most frequently are the result of reduced 
physical activity and poor posture. 

After the measurements and studies on children 
with increased kyphosis we established: general weak 
back muscles, increased thoracic kyphosis, reduced 
front-rear diameter of the chest, bulged back blades. 
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Positive symptoms are for upper cross syndrome (Weak 
muscles are the deep cervical flexors; m. Trapezius and 
m.serratus anterior; slightly shortened are muscles m. 
Trapezius, m. Levator scapulae, m. Pectoralis major 
and m. Pectoralis minor) (Kraydzhikova (Крайджико-
ва), 2011). Weak abdominal and gluteal muscles. Whwn 
standing still the children compensate somewhat the de-
formation. There are no signs of flat feet. 

In children with increased lordosis after the mea-
surements there is a reduced front-rear diameter of the 
chest, there is asymmetry of hip triangles with higher 
left hip ridge, increased lumbar lordosis. Positive are 
the symptoms of the lower cross syndrome (Weak ab-
dominal and gluteal muscles, shortened arethe muscles: 
m.erector spinae lumbalis, m. Iliopsoas and m. Rectus 
femoris) (Kraydzhikova (Крайджикова), 2011). Ab-
domen is protruding forward and the pelvis is rotated 
forward. When standing still the children compensate 
somewhat the deformation, but enhance lordosis. There 
are no signs of flat feet. 

Based on the studies in about 70% of the children 
we found weak muscles and it necessitated composing a 
rehabilitation program based on the type of deformation.

CONCLUSIONS
• Early diagnosis, prevention and increased 

physical activity in children from kindergartens stimu-
late mental and physical development of children and 
strengthen the musculoskeletal system. 

• By kinesio therapeutic activities the function of 
the spine is stimulated, improved is lung and chest func-
tion, and it creates a healthy muscle corset. 

• To overcome the subjective complaints and pro-
moting physical activity required is an early initiation 
of targeted kinesio therapeutic activities for children in 
kindergartens in combination with physiotherapy. 

The involvement of students in preventive mea-
sures to combat spinal deformities in kindergartens 
stimulates the motivation and leads to improvement of 
practical skills for diagnosis and development of reha-
bilitation programs for prevention. 
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