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Morphological and Functional Changes  
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ABSTRACT
Introduction: In the new millennium, the medical community 
still deals with the treatment of idiopathic scoliosis as a three-
dimensional (3D) curvature known in India before Hippocrates. 
However, we doctors that deal with deformities of the spine, 
stick to Reichalt’s rule for treatment according to the size of the 
curvature and its progression. The aim of our study is to explain 
our own opinion for progression of bad posture in school children 
according to physical inactivity and use of video terminals (VT). 

Materials and methods: We have made some researches 
about standards of school screening for bad posture and its 
impact on morphological and functional changes in them. 

Results: Most of school children spend more than 2 hours in 
front of video terminals, they have increased body weight, and 
postural changes in sagittal plane. 

Discussion: Some postural bad positions in age of intensive 
growth can became structural. In the era of fast technology 
development the future generation shall have functional 
changes on body like result of long standing in bad position. 

Conclusion: The future studies for bad posture in school 
children should be aimed to find how much long sitting in front 
of VT can affect their health in the adult age.
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INTRODUCTION

In the new millennium, the medical community still 
deals with the treatment of idiopathic scoliosis as a 
three-dimensional (3D) curvature known in India before 
Hippocrates.1

Idiopathic scoliosis has an unpredictable natural 
history, which we cannot always successfully prevent, 
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despite our efforts to try and cure it.2 However, we 
doctors, who deal with deformities of the spine, stick to 
Reichelt’s rule for treatment according to the size of the 
curvature and its progression. A curvature, with the size 
of 5° to 25°, is treated with exercises, while a curvature 
from 25° to 45° is treated with exercises and a corset, and 
any curvature over 45° can only progress with surgery.3

In my clinical experience from 1997 to 2009, I imple-
mented exercises according to Schroth’s method for 
correction of scoliosis curvature. The results were satisfac-
tory with a 50% reduction in the curvature. Though it was 
not about big curvatures, it was about scoliosis up to 35°.4

While doing research, I noticed that many of the 
children who came for evaluation had structural scoliosis 
caused by improper posture. Literature suggests that, 
for scoliosis deformity, there are worldwide standards 
available to determine it (???). However, according to 
the school screening examination for early detection of 
deformities of the spine, there are no equal standards.5,6

School screening for deformities of the spine in some 
countries is omitted from health systems because of the 
cost and significance of the examination. The exclusion of 
evaluation of spinal deformities from the school screen-
ing examination has a 20% risk that children who have no 
significant deformity during a 6-monthperiod of intense 
bone growth get structural scoliosis, which cannot be 
prevented but only treated.7 In our health care system in 
Macedonia, systematic examinations of school children 
and high school students are done every 24 months, 
including a review of the spine deformity stating whether 
each child has or does not have kyphosis or scoliosis.

Average age of 9 to 14 years is the age of morphologi-
cal growth, which is commonly involved in adaptation of 
wrong posture. For its prevention, a healthy diet, as well 
as physical activity, is needed at least 4 hours per week.8 
In today’s era of advanced technology, the use of video 
terminals from an earliest age has increased lower forced 
positions in the educational system and outside of it, as 
external factors increase the risk of a higher proportion 
of postural deformities.9

We still do not have information about how early 
and continued use of video terminals affects the physi-
cal health of the individual in later years and whether 
degenerative changes will be more expressed. During 
the preparation of my doctoral thesis, besides clinical 
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examination for deformity of the spine with four clinical 
tests, we used a software program of Spine mouse for skin 
surface measurement of the deformity in sagittal plane. 
In addition to this, functional testing of the cardiopul-
monary system was done by assessing blood pressure, 
cardiogram, and spirometry.10

It is known that structural scoliosis reduces respira-
tory capacity in children, and the reduced body weight 
is a risk factor.11

In our study, we found that individuals with pos-
tural deformity with reduced physical activity and lack 
of exercises had associated 60% deformity, increased 
body weight, as well as reduced vital capacity, while the 
extremely obese children have high blood pressure, even 
at the age of 10 years.12

Earlier, postural and structural deformities as 
external factors were said to be because of very heavy 
schoolbags, carried symmetrically or asymmetrically.13 
Today, if we analyze a schoolchild of age 10 to 14 years, 
who sits >2 hours/day on video display terminal, it is 
noticed that the child will have a significant change in 
posture, as marked cervical lordosis, shoulder protrac-
tion, pronounced thoracic kyphosis, and lower limbs in 
flexion. Kinesiology analysis gives an imbalance with a 
predominance of the flexors of the body, while with the 
correct posture the child returns to the evolution back-
ward. Increased thoracic kyphosis causes reduced vital 
capacity and reduced physical ability. What happens to 
the blood vessels of the neck and their flow? What effect 
would they have on oxygenated blood supply to the 
brain? It is very common to have musculoskeletal shoul-
der pain in the neck area in early adulthood in workers 
of video terminals without structural bone changes. Will 
the increasing use of video terminals with the increased 
pressure on the spine causes faster aging of the bones? 
This should be the subject of research for new generations 
of schoolchildren. In our education system, there is one 
computer for each child in school, and it is intended for 
education. On average, it should not be used more than 
1 hour a day, while according to physical education, it is 
accounted for 3 hours a week. The use of video terminals 
outside the education system is the responsibility of the 
parents, because the computer is used for playing games 
and entertainment.

In conclusion, it should be mentioned that in today’s 
world, it does not matter which method is more success-
ful in the treatment of spinal deformities and scoliosis. 
Rather, prevention is the cornerstone. Scoliosis worldwide 

is represented by 0.5 to 6%. Literature states that postural 
deformities are increasing, affecting 45 to 60% of school 
population. Through national programs and measures, 
there should be an increase in health culture, as well as  
an increase in knowledge about the importance of cor-
rective gymnastics and physical activity. This can act  
preemptively to prevent diseases of modern-day life, 
obesity, and poor posture, which in adulthood not only 
reduces the habit for fitness, but also is one of the main 
causes of diseases that burden the health system of each 
country.
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