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ABSTRACT

The aim of this study was to evaluate differences in the prevalence of spinal deformities, body mass index (BMI), waist
circumference (WC), explosive power and flexibility between students who are systematically involved in physically activities and inactive
students. This study included 74 male students aged 19-23, divided into two groups. Group A consisted of 34 students that are involved in
programmed physical activity at least 3 times a week, while Group B consisted of 40 inactive students. Assessment of spine status is done
by physician, BMI was the body mass (kg)/height (m)? ratio, while the WC was a waist circumference measure. Motor abilities tests were:
standing medicine ball throw (4kg), standing long jump and sit and reach test. Statistical analysis is done by SPSS program. Active students
had less spine deformities than inactive students (p<0.05), lower WC (p<0.05), and greater results in throwing a medicine ball and long jump
from standing position (p<0.05), while there was no significant difference in BMI (p=0.13) and in results of sit and reach test (p=0.09). The
results of this study indicate that programmed physical activities have positive impact on spine postural status, smaller amount of WC as a
measure of visceral fat and on development of explosive power in students.
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INTRODUCTION

Physical activity is important for health, and has many health benefits, between them are weight control and maintenance' and
reduction of cardiovascular risks?. Moreover, cohort studies have evidenced that physical inactivity during childhood and/or adolescence
tends to continue into adulthood, becoming difficult to change® Health-enhancing physical activity is that which benefits health and functional
capacities without harm or risk. This term includes the full range of human movement, such as competitive sports and exercise, active
hobbies, cycling or the physical activities of daily living*. Properly programmed physical activity has positive effect on motor abilities, such
as flexibility and power. Adequate flexibility subjects have less injury risk than poor flexibility subjects, and excellent flexibility subjects may
have dramatically less injury risk than poor flexibility subjects®. Adequate flexibility increases quality of life® and stretching is recommended
for most populations. At the same time, physical activity strengthens paravertebral muscles and muscles of the hips and pelvis influencing
postural status, especially spine postural status. The correct spine posture has a very important role in the motor ability, quality of life and
aesthetics of a human being’. Besides idiopathic deformities, whose causes are still not the clearest, a big percentage of spine deformities
are caused by the modern way of life, i.e. malnutrition, inactivity and obesity?.

Thus, the aim of this study was to evaluate differences in the prevalence of spinal deformities, body mass index (BMI), waist
circumference (WC), explosive power and flexibility between students who are systematically involved in physically activities and inactive
students.

METHODS

Subjects

This study included total of 74 male subjects, they were all university students aged 19 to 23 years. They were divided into two
groups depending on whether they are engaged in systematic physical activity or not. Group A consisted of 34 students that are involved
in programmed physical activities at least 3 times a week, including criteria in the study was that they are consistently involved in physical
activities for at least 12 months. Programmed physical activity consisted of 3 obligated classes during the week, from different fields in
physical activities. On the first class in the week, students trained swimming, on the second class martial arts, and on the third class students
had free sport activities with a ball (basketball, volleyball, handball, football, etc.). Group B consisted of 40 inactive male subjects, including
criteria beside the age range from 19 to 23 years, were that they are not included in any programmed physical activity for last 12 months.

Tests and testing procedure

The status of the spine was determined by visual assessment method by physician, from front, side and rear side of the body®.
The deviation from the normal status of spinal posture was reflected in the leaning posture of the head to one side, asymmetry of the chest,
increasing the normal physiological spinal curves, asymmetric position of the shoulder and shoulder blades, Lorentz triangle imparity and
asymmetry of the pelvic bone position. Body Mass Index (BMI) was calculated by taking a subject’'s weight and dividing by their height
squared (kg / m? ratio), while the waist circumference (WC) was measured with meter ribbon. From motor abilities we tested explosive
power and flexibility. For assessment of explosive power abilities, we used two tests: standing medicine ball throwing from chest test (4kg)
and standing long jump test. Flexibility was assessed with sit and reach test.

Subjects were tested at least 48 hours after last activity and 2 hours after last meal. First their height and weight, and WC were
measured, after that their spine postural status were examined by physician. On the last, their motor abilities were tested in the following
order: 1. medicine ball throwing test, 2. standing long jump test and 3. sit and reach test. They had 3 trials in each test, with 2 minutes break
between trials, best result from each trial was recorded. After they finish one test, they went to next one. Measurer didn’'t know who of the
subjects is involved in systematic physical activities, and who is inactive.

Statistical analysis

Statistical analysis was performed by using the statistical package SPSS 18. Statistical analysis involved Chi-square test for
assessment the significance of differences in prevalence of spine deformities between active and inactive students. For assessment the
difference of BMI, WC and motor abilities between those two groups we used Independent Samples ‘T’ test, p value vas set on < 0.05.

RESULTS

Results shows that students included in regular physical activities have significantly less spine deformities than inactive students
p=0.027. Better spine posture in active students is determined with significantly less number of kyphosis then in inactive subjects, while
there was no registered scoliosis, nor lumbar lordosis in studied subjects. In our study, active subjects have also significantly lower waist
circumference p=0.039 than inactive subjects. In contrast to spine deformities and waist circumference, there was no significant difference
in BMI, p=0.13.
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Results of motor abilities testing showed that active students have better developed explosive power, but that there was no
statistically significant difference in sit and reach flexibility test (p=0.09). In both explosive power tests, medicine ball throwing test and
standing long jump test, active students have significantly better results, p=0.041 and p=0.045, respectively.

DISCUSSION

In our study, from spine postural deformities, there was present only kyphosis, it was present in both active and inactive
students, but active students had significantly less prevalence of that deformity. If we take into consideration, that programmed physical
activity of active students consisted of swimming, martial arts and sports games with ball, it can explain this significance. Other researchers
also found that swimming'® and martial arts' have positive effect on postural status, while modern way of life, which includes inactivity is
one of main causes of bad spine posture®. In our study inactive students had significantly bigger WC, but there wasn't significant difference
in BMI. Although WC and BMI, are data that are dependent from other factors such as somatotype, we can say that significantly bigger WC
in inactive students might be due to large amount of body fat, but that there isn’t differences in BMI, because active students have bigger
muscle mass. As these data, the percentage of body fat and muscle mass, are not directly measured, further studies are needed. Other
researchers agree that physical activity lowers body fat and increases muscle mass, especially in martial arts which are mainly weight
classified sports, in which body fat is discriminator factor for success'?. Explosive power is motor ability which is crucial in martial arts'®, and
it is also very important factor in swimming and sport games, which is confirmed by other researchers™, and which supports the statistical
significance that we found. Although these types of activities also have positive effect on flexibility, in our study we didn’t find statistical
significant difference between active and inactive students.

CONCLUSION
The results of this study indicate that programmed physical activities have positive impact on spine postural status, smaller
amount of WC as a measure of visceral fat and on development of explosive power in students.
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