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Abstract. Purpose: to determine specific features of bio-geometric profile of posture and physical fitness of students in
process of physical education. Material: 250 students were tested. Video-recording and analysis of bio-geometric
profile of human posture were fulfilled. Program Torso was used for this purpose. Results: it was found out that only
15.2% of students had correct posture. The most quantity of posture abnormalities was detected in 36.4% of the tested.
In sagittal plane we observed the following types of abnormalities: round back — in 24.4% of students, slouching back —
in 24% of students. We found that 63.3% of students with normal posture are in zone of risk. Low backbone flexibility,
mobility of hip joints and elasticity of hamstrings was detected on students. Conclusions: students with unsatisfactory
bio-geometric profile of posture (scoliosis posture — 43.33%; round back — 23. 33%; slouching back — 22. 73%) are in
the called pre-morbid state of muscular-skeletal apparatus.
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Introduction

In modern conditions, educational process in higher educational establishments is connected with continuously
increasing informational flow and with significant psychological loads. It sets high requirements to students’ health
condition and physical fitness that is important condition of ensuring of students’ harmonious development. [13, 20,
23].

Most of specialists [1, 3, 7, 8] connect it with unfavorable social economic conditions of life and ecology, with
substantial reduction of students’ interest to physical culture and sports, weakening of physical education system in
higher educational establishments.

Numerous researches [2, 4, 10, 17-19, 22] witness that mass character of posture abnormalities — is one of the
most pressing problems of modern society. Functional abnormalities of posture are one of the most wide-spread
deviations in muscular skeletal system of modern students [8, 9, 24]. Postures disorders negatively influence on
function of internal organs, cardio-vascular, respiratory and digestive systems. They negatively impact on human
mental; and physical workability [1, 3, 8, 9, 25-30].

At present time there is great number of scientific publications [4, 5, 6, 7, 13, 21] on studying of posture
abnormalities of students and approaches to their correction by physical education means. However, some problems
have still been remaining unsolved.

In our opinion, for effective planning of health related work it is purposeful to use “screening” [10]. Its purpose
is to detect students with “risk zones” of posture’s bio-geometric abnormalities as well as determination of pre-morbid
states of muscular-skeletal apparatus (MSA).

Generalizing specialists’ views we can state the fact that correction of posture’s bio-geometrical profile
abnormalities of students is reflected in many publications. At the same time some questions, concerning prophylaxis of
such abnormalities have not been profoundly worked out yet.

Purpose, tasks of the work, material and methods

The purpose of the work is to determine specific features of bio-geometric profile of posture and physical fitness
of students in process of physical education.

The tasks of he work:

1. To generalize scientific data on prophylaxis and correction of students postures’ abnormalities by means
of physical education, by data of special literature.

2. To determine the most frequent abnormalities of posture’s bio-geometrical profile, level of its state and
specificities of students’ physical fitness.

The methods of the research: we used the following methods: theoretical analysis and generalization of special
scientific-methodic literature, pedagogic observations, pedagogic testing, anthropometry, video recording and analysis
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of human posture’s bio-geometrical profile with the help of program "Torso", visual screening”, methods of
mathematical statistic. In the research 250 first year students of Kyiv National Economic University named after Vadym
Hetman participated.

Results of the research

Collection of data from students’ medical records was conducted with direct participation of vertebra-
neurology specialist. Visual screening and application of “Torso” program [9] permitted to detect that only 15.2% of
students have normal posture. Types of posture’s abnormalities were distributed in the following way: scoliosis posture
36.4% of the tested, slouching back 24%, round back — 24.4% of students.

To receive urgent information about bio-geometrical profile of students’ postures it is necessary to have simple
informative indicators. These indicators shall be easily accessible to physical culture teacher; not require diagnostic
apparatuses and great time losses. In our case we used improved record of control over posture’s bio-geometric profile
[7].

For assessment of posture’s bio-geometric profile we used the following indicators:

e In respect to sagittal plane — position of head and torso in respect to vertical axis, chest kyphosis and lumbar
lordosis, shape of abdomen, angle between hip and shin;

e In respect to frontal plane — position of head in respect to horizontal axis, location of shoulders, of blades lower
angles and pelvis bones, triangles of waist, position of feet.

Every indicator was assessed by three points’ scale. We used method of comparison of individual posture on
photograph and graphic pictures of variants on sample. “Point” 1 corresponded to mark “bad”, “2” — “satisfactory, “3” —
“good”.

All 250 students were tested by map of visual screening of posture’s bio-geometrical profile. It permitted to
distribute students by levels, separately for every kind of posture: “low”, “middle”, “high” (see table 1).

Table 1
Distribution of students by state of posture’s bio-geometrical profile, %
Level of bio geometrical profile state
Type of posture
low middle high
Normal posture 0 63.33 36.67
Scoliosis posture 43.33 56.33 0
Round back 23.33 76.67 0
Slouching back 22.73 77.27 0

For determination of “risk zones” of functional disorders in muscular skeletal apparatus (MSA) orthopedist
assessed students’ posture in frontal and sagittal planes. We used map of express control of posture’s bio-geometrical
profile (norm — 2 points, pathologies — 1 point). All students were divided into two groups: with normal posture and
with posture abnormalities. For determination of “risk zones” of MSA functional disorders we constructed graphs of
normal distribution of generalized summarized points of students with normal postures and students with posture
abnormalities. Sections of graphs overlapping were classified as “risk zones” (see table 2).
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Table 2
Determination of level of bio-geometrical profile’s state and “risk zones” by integral mark of 17-18 years’ age
students, points

Age, years Level
Risk zone
Low Middle High
17 11—17 18—23 24—33 18—20
18 11—16 17—23 24—33 17—20

Analyzing the received data we can conclude that 63.33% of students with normal posture are in “risk zone”. It
means that these tested require deepened control of bio-geometric profile of posture. They need in prevention
prophylaxis of MSA disorders.

Students with different kinds of posture abnormalities and low bio-geometrical profile level are in the so-called
pre-morbid state of MSA. Pre-morbid state (from Latin prae — pre and morbus disease) is an initial human state before
disease. This state is characterized by reduction of organism’s adaptation potential. It has 2 stages of progressing: with
prevailing of non-specific changes and preservation of homeostatic characteristics; with prevailing of specific changes
in organs and systems (pathology is still not expressed and changes are of compensatory character).

Thus, slouching and round back — are types of posture, which are favorable ground for progressing of
pathological kyphosis, while scoliosis posture can result in scoliosis.
At the next stage of our researches we studied physical fitness of students with different types of posture
(see table 3).

It was found that students with normal posture have middle level of general endurance 2567.11 m (S=317.99 m).
It should also be noted that students with scoliosis posture and slouching back also have middle level of general
endurance— 2467.58 m (S=357.18 m) and 2440.83 m (S=283.51 m). But these indicators have statistically significant
distinctions (p<0.05). At the same time students with round back demonstrated the worst result 2359.02 m (S= 361.42
m). It corresponds to the lowest level of general endurance (p<0.05), comparing with students with normal posture.

Testing resulted in statistically significant distinctions in indicators of students with normal posture (9.58 s.,
S=0.59) and students with round back (10.05 s., S=0.48) (p<0.05). At the same time students with scoliosis back
showed middle level of dexterity (9.77 s., S=0.63 and 9.71 s., S=0.63). It should also be noted that these values did not
statistically confidently differ from indicators of students with normal posture (p>0.05).

Table 3
Physical fitness indicators of students with different posture abnormalities (n=250)
Posture type
Normal posture | Scoliosis posture Round back Slouching back
Description of test
(n=38) (n=91) (n=61) (n=60)
X S X S X S X S

12 minutes Cooper’s test of walk and run,

256711 |317.99 | 2467.58* | 357.18 [2359.02%/361.42|2440.83*| 283.51
m
Shuttle run «4 x 9», multiple passing of

9.58 0.59 10.01 0.59 | 10.05* | 0.48 10.0 0.72

one and the same distance, sec.
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[nitial position (i.p.): hanging with seizing
from above, legs are closed; chin ups 15.11 2.26 13.35% 2.00 | 10.30* | 1.54 | 12.18%* 1.82

above bar, quantity of times

[.p.: lying on back with legs bent in knees
and arms behind head. Rising in sitting 50.08 5.46 45.03* 7.23 | 37.92% | 3.02 | 41.32* 6.09

position, quantity of times per 1 minute.

[.p. — sitting position. Maximally bend
forward with arms stretched also 3.53 0.67 3.31 0.56 2.21*% | 033 3.32 041

forward, cm

[.p. lying on abdomen with arms behind
head. Rising and keeping of shoulder 90.08 9.04 60.71%* 10.88 | 50.80* | 3.45 | 58.77* 11.16

girdle, sec.

Notes: * — p<0.05 in comparison with indicators of students with normal postures.

Discussion

Results of our researches supplemented the data of other specialists [7, 13, 21, 24]. Besides, they confirmed
the conception of V.A. Kashuba et al. [4-6] about prophylaxis approaches to students’ physical education.

The received data witness that indicators of dynamic power endurance of shoulder girdle and back muscles
of students with normal posture correspond to level above middle (15.11 times, S=2.26). It is statistically confidently
higher than in students with round back (10.30 times, S=1.54; level below middle) and students with scoliosis posture
(13.35 times, S=2). Power endurance of shoulder girdle and back muscles of students with round back and scoliosis
posture corresponded to middle level (p<0.05).

Statistically confident differences between static power endurance of students with normal posture (90.08 s.,
S=9.04), scoliosis posture (60.71 s., S=10.88), round back (50.80 s., S=3.45) and slouching back (58.77 s.., S=11.16)
(p<0.05) are rather substantial.

For assessment of backbone flexibility, hip joints’ mobility and elasticity of hamstrings we used test “bending of
torso from sitting position”. Analysis of this test’s results showed low level of this indicator in students with all types of
posture. For example in students with normal posture this indicator was, in average, 3.53 cm (S=0.67), with scoliosis
posture — 3.31 cm (S=0.56), with slouching back — 3.32 cm (S=0.41). With it, it should be noted that these indicators
had no statistically significant distinctions (p>0.05). At the same time students with round back showed the lowest
result 2.21 cm (S=0.33 cm) (p<0.05).

Conclusions:

1.  Recent decade in Ukraine there have been observed reduction of students’ health that is conditioned
by a number of objective and subjective reasons: low social-economical level of life of most of students; conditions of
educational functioning; deficit of students motor functioning. As a result — increase of students with functional
disorders of muscular skeletal apparatus.

2. We have determined the types of posture abnormalities of students: scoliosis posture was registered in
36.4% of the tested; slouching back - 24% of students; round back - 24.4%. Also attracts attention the fact that only
15.2% of students have normal posture. Increasing of quantity of students with functional disorders of muscular skeletal
apparatus creates a problem situation. This potentially unfavorable state earlier or later inevitably results in weakening
of organism’s functional potentials.
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3. Express control of bio-geometric profile of students (5 indicators in frontal and 6 indicators in sagittal
planes) points at the fact that 63.33% of the tested with normal posture have middle level of posture state. They are in
the so-called “risk zone”. In the future they can have functional disorders of muscular skeletal apparatus. It should also
be noted that students with low level of posture’s bio-geometrical profile (scoliosis posture — 43.33%; round back— 23.
33%; slouching back— 22. 73%) are in the so-called pre-morbid state of MSA.

4.  We detected low flexibility of backbone, mobility of hip joints and elasticity of hamstrings. Students
with normal posture had this indicator, equal, in average, to 3.61 cm (S=4.18), students with slouching back — 2.77 cm
(S=2.81), with round back — 2.21 cm (S=1.43); students with scoliosis posture had 2.19 cm (S=2.55). With it, it should
be noted that the above mentioned indicators had no statistically significant distinctions (p>0.05).

5. Indicators of dynamic power endurance of shoulder girdle and back muscles of students with normal
posture correspond to above middle level and are 15.11 times, (S=3.94). It is statistically confidently higher than
indicators of students with round back (10.30 times, S=2.40; - level below middle); students with scoliosis posture
(13.35 times, S=4.49) and round back (12.18 times, S=3.82). It is very important that with registration of static power
endurance statistically confident distinctions were found in students with scoliosis posture (60.71 sec., S=10.88), round
back (50.80 sec., S=3.45), slouching back (58.77 sec., S=11.16) in comparison with students with normal posture (90.08
sec., S=9.04) (p<0.05).

The prospects of further researches are connected with working out of technology of not fixed MSA
disorders’ prophylaxis in students, in process of their physical education.
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