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Abstract
The purpose of this study was to determine the biogeometric profile of posture, quality of life and mental fitness
of students during the process of physical education on the basis of extracts from medical records and
somatometric research. Research data: To address the tasks at hand, the following methods were used:
theoretical analysis and synthesis of data from special scientific and methodological literature, pedagogical
observations, pedagogical testing, anthropometry, video recording and analysis of the biogeometric profile of
students’ posture using the Torso software, visual screening, and methods of mathematical statistics. The study
involved 182 first-year students from the Yuriy Fedkovych Chernivtsi National University. Findings: The
following types of postural disorders were observed in students: scoliotic posture was identified in 47.3% of the
tested students; round-shouldered back was identified in 19.1% of the tested students; and rounded back was
identified in 16.4% of the tested students. Physical fitness in students was identified according to their posture
type. Quality of life of the students was determined based on the physical fitness and posture type. The study
demonstrated that physical activity significantly contributes to improving the quality of life of student
population.
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Introduction
Currently, the educational process at higher education institutions is associated with information flow
and significant psychophysical loads. This imposes heavy demands on the medical condition and physical fitness
of students. The latter is the major contributor to ensuring the comprehensive and harmonious development of
the students (Andrejeva Julija et al., 2015, Andrieieva, O. et al., 2017, Bothmer, M. et al. 2005, Yarmak, O. et
al., 2017). Most experts (Andrieieva O. et al., 2018, Cavalheri V. et al., 2010, Kashuba, V.A., et al., 2014,
Kozina, Z. et al., 2017, Nosova, N. L. et al. 2015, Sergiy Drachuk et al., 2018, Zukowska H. et al., 2014)
associate this with unfavorable social and economic living conditions and poor ecology, significant decrease in
students’ interest in physical education and sports, as well as degradation of the physical education system at
higher educational institutions. Numerous studies (Abou Hassan, J. et al. 2010, Andrews, D.M. et al., 2012,
Erdenko, D.V. et al., 2014, Iakovenko, D.V. et al., 2015, Iedynak, G., et al., 2017, Kashuba, V.A. et al., 20132015, Litvinenko, Y.V. et al., 2015, Zabalueva, T.V. et al., 2017, Torlakovic, A. et al., 2014) indicate that the
massive nature of postural disorders is one of the most pressing problems of the modern society. Functional
disorders of posture are some of the most common musculoskeletal abnormalities in modern students (Belikova,
Zh.A. et al., 2012, Dudko, M.V., 2014, Gorelov, A.A. et al., 2013, Kolos, M.A. et al., 2010, Mani, R. et al.,
2015, Retivykh, Iu.I. et al., 2009). Postural disorders adversely affect the functionality of internal organs,
cardiovascular, respiratory and digestive systems. They have a negative impact on the level of physical and
mental performance and the quality of human life (Boak, A. et al., 2014). Currently, there are many scientific
publications (Hong, Y, et al., 2011, Martyniuk, O. A. et al., 2011, Cavalheri, V. et al., 2010, Kashuba, V.A. et
al., 2014, Kozina, Z. et al., 2017, Nosova, N. L. et al., 2015) devoted to postural disorders in students, including
methods and approaches for posture correction during physical education. However, some issues remain
unresolved. By summarizing the professional perspective, it can be stated that the problem of correcting the
impaired biogeometric profile of posture in students is described by multiple publications. However, the issues
of prevention of postural disorders in conjunction with the quality of life have not yet been comprehensively
studied.
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--------------------------------------------------------------------------------------------------------------------------------------According to the World Health Organization (WHO), quality of life is a person’s perception of
themselves and their place in life in the context of the existing culture and value system, their attitude to the
contents of their own life, expectations and problems. Therefore, quality of life is a subjective feeling, which is
similar to happiness and personal well-being. J. Zivanni et al. distinguish the emotional component (happiness)
and the cognitive and perceptive component (satisfaction with life) in the quality of life. To date, most studies
describe the problems of determining the quality of life in adults and seniors or in children and young people
suffering from acute or chronic diseases. Only some scientific works (Mani R., et al., 2015, Mani, R., 2015,
Retivykh, Iu.I. et al., 2009) deal with the quality of life in schoolchildren and students who are apparently
healthy and do not have any pathologies. In addition, domestic scientific literature does not provide clear
algorithms and research reports. This makes it difficult to objectively evaluate the influence of a particular factor
on the students’ quality of life. Students are a special social group whose axiological attitudes are associated with
studying at a higher educational institution and with the desire to gain knowledge that is necessary for a future
profession. Education, success and performance of students is closely connected with health, which, in turn, is
based on the lifestyle (Belikova, Zh.A. et al., 2012, Gorelov, A.A. et al., 2013, Mani, R. et al., 2015,
Retivykh, Iu.I. et al., 2009). It is known that insufficient physical activity during this period results in detraining
of various body systems, which causes a decrease in resistance to diseases and deterioration of physical
performance (Andrieieva, O. et al., 2017, Yarmak, O. et al., 2017). It has been repeatedly noted at scientific
conferences that physical education, physical activity and sport are vital for improving the quality of life. These
factors contribute to improving health, increasing material income, respecting basic human freedoms, as well as
increasing the education level. However, the influence of physical activity on the quality of life of the
educational process participants was dealt with only by individual studies (Andrejeva Julija et al., 2015,
Andrieieva, O. et al., 2017, Iedynak, G. et al., 2017,).
Methods
To address the proposed objectives, the following methods were used: theoretical analysis and synthesis
of data from special scientific and methodological literature, pedagogical observations, pedagogical testing,
anthropometry, video recording and analysis of biogeometric profiles of student postures using the TORSO
software, visual screening and methods of mathematical statistics. The study involved 182 first-year students
from the Yuriy Fedkovych Chernivtsi National University. According to students’ medical records and
methodological documents from the Department of Physical Education, all students represented the physical
education class with full load and regular attendance of physical training classes in accordance with the
established schedule - 2 classes per week (one class according to the schedule, and another is an optional mental
fitness class). The period of observation and application of physical education and mental fitness methods was 9
months, followed by comparative studies. At the beginning and at the end of the study, the students had their
biogeometric profile of posture and level of physical fitness determined using three test exercises: sit-ups, times
per minute; forward inclination of body in sitting position, cm; raising and holding the shoulder girdle in prone
position; s) and quality of life. Quality of life was assessed using the WHOQOL-BREF questionnaire (Fleck et
al., 2000). This questionnaire was developed and approved by the World Health Organization group for quality
of life assessment (WHOQOL). WHOQOL-BREF comprises 26 questions related to four domains: physical
health, psychological health, social relations and environment, which are characterized as a brief extension tool
applicable to various populations and have good internal consistency and content richness. To classify the
percentage of subjects with average values above the 90th percentile for quality of life, we used standard values
for various areas of quality of life tested for this population. The research data analysis was performed using the
Shapiro-Wilk normality test and Levene's test for homogeneity of variances.
Results
The extracts from students’ medical records were prepared with the direct involvement of the
vertebroneurologist. Visual screening and use of the Torso software (Dudko, M.V., 2014) allowed to determine
that at the beginning of the study only 16.9% of the students had normal posture. The types of postural disorders
were as follows: scoliotic posture, round-shouldered back and rounded back were identified in 47.3%, 19.1%,
and 16.4% of the tested students, respectively. Simple informative indicators are required to obtain urgent
information on the biogeometric profile of students’ posture. These indicators should be accessible to the
physical education teacher and require no diagnostic equipment and heavy time expenditures. In this case, an
improved control chart for the biogeometric profile of posture was used (Dudko, M.V., 2014,).
The following indicators were used to assess the biogeometric profile of posture:
• For sagittal plane - the position of the head and torso relative to the vertical axis, the condition of the
thoracic kyphosis and lumbar lordosis, the shape of the abdomen, the angle between the thigh and shin;
• For frontal plane - the position of the head relative to the horizontal axis, the position of the shoulders,
inferior angles of scapulae and pelvic bones, waist triangles, the position of the feet.
A three-point scale was used to assess each indicator. In addition, we used the method of individual
comparison of posture on a photogram and on a graphical view of the sample. Score “1” was “poor”, “2” 80
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--------------------------------------------------------------------------------------------------------------------------------------“satisfactory”, and “3” - “good”. All 182 students were tested using the visual screening map of the biogeometric
profile of posture. This allowed us to classify students by levels for each type of posture (i.e., “low”, “medium”,
and “high”) at the beginning and at the end of the study (see Table 1).
Table 1. Classification of students by biogeometric profile of posture (n=182), %
Level of biogeometric profile of posture
Low

Medium

High

Type of posture

At the
beginning of
the study

At the end of
the study

At the
beginning of
the study

At the end of
the study

At the
beginning of
the study

At the end of
the study

Normal posture

-

4.3

7.6

8.2

9.3

2.6

Scoliotic
posture

13.2

9.9

19.8

19.2

14.3

10.4

Rounded back

5.5

1.6

6.0

3.8

4.9

4.4

Roundshouldered back

12.6

10.4

3.8

2.2

2.7

2.7

These indicators have statistically significant differences (p<0.05).
Table 1 shows that during our study, students, who followed the training program proposed by us,
experienced correction of posture. Thus, it should be noted that the number of students with normal posture
increased from 0% to 4.3% for the low level and from 7.6% to 8.2% for the medium level, with a decrease from
9.3% to 2.6 % observed only for the high level of posture.
At the beginning of the study, we identified the features of physical fitness in students with different
types of posture (see Table 2). The results of the sit-up exercise test in respondents with scoliotic posture were
closest to the results in persons with normal posture.
For the forward inclination of body in sitting position test, the students with scoliotic posture and
rounded back demonstrated the results that are closest to the normal posture.
The results of testing with raising and holding the shoulder girdle in prone position were low in people
with abnormalities (50.83 – 68.01 seconds compared to 88 seconds). Students with rounded back demonstrated
results that are closest to the normal posture.
Table 2. Indicators of physical fitness in students with various postural disorders at the beginning of the
study (n=182)
Type of posture

Test physical exercise

Normal posture
(n=31)

Scoliotic
posture (n=86)

S

Rounded back
(n=30)

S

Roundshouldered back
(n=35)

S

S

Sit-ups, times per minute

50.02

5.14

45.31*

6.23

37.97*

3.11

40.34*

6.08

Forward inclination of body in
sitting position, cm

3.83

0.56

3.31*

0.51

2.22*

0.33

3.31*

0.46

Raising and holding the shoulder
girdle in prone position, seconds

88.08

9.03

60.21*

10.01

50.83*

3.96

68.01*

11.93

Note: * - p<0.05 compared with students with normal posture.
At the end of the study, we repeatedly determined students’ physical fitness. As a result, the ratio
between the indicators of physical fitness and the types of posture remained unchanged. However, the number of
test subjects with posture types changed (see Table 3).
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--------------------------------------------------------------------------------------------------------------------------------------Table 3. Indicators of physical fitness in students with various postural disorders at the end of the study
(n=182)
Type of posture
Normal posture
(n=64)

Test physical exercise

Scoliotic posture
(n=72)

S

Rounded back
(n=18)

S

Roundshouldered back
(n=28)

S

S

Sit-ups, times per minute

52.78

7.35

46.11*

7.12

39.14*

8.11

42.24*

7.42

Forward inclination of body in sitting
position, cm

7.12

6.17

4.31*

0.64

3.23*

1.25

4.02*

3.26

Raising and holding the shoulder girdle
in prone position, seconds

118.42

12.04

73.5*

8.25

67.32*

7.6

72.01*

5.31

During the study, we identified quality of life in students with different types of posture. The findings
showed that quality of life in students decreases as a function of the type of posture. This trend is especially
prominent in the physical and environmental spheres of life. It should be noted that at the beginning and at the
end of the study, the number of students changed in terms of the fullness of the number of students with different
types of posture. However, the quality of students’ life has improved as a result of physical training and mental
fitness classes. At the same time, the respondents with postural disorders have significantly lower indicators in
all spheres of life and lower quality of life compared with students with normal posture (see Table 4).
Table 4 Assessment of quality of life in students based on their type of biometric profile of posture (n=182),
points
Spheres of life

At the beginning of the study
Type of posture

Physical

Psychological

Social

Environmental

Quality of life

At the end of the study
S

Type of posture

S

Normal posture (n=31)

62.58

12.4

Normal posture (n=64)

68.23

14.2

Scoliotic posture (n=86)

42.68*

9.3

Scoliotic posture (n=72)

53.26

7.1

Rounded back (n=30)

41.11*

10.1

Rounded back (n=18)

44.81

10.3

Round-shouldered back (n=35)

40.33*

9.7

Round-shouldered back (n=28)

51.11

7.7

Normal posture (n=31)

57.03

11.93

Normal posture (n=64)

63.47

10.3

Scoliotic posture (n=86)

53.04*

7.54

Scoliotic posture (n=72)

55.36

6.4

Rounded back (n=30)

48.73*

6.17

Rounded back (n=18)

49.03

8.77

Round-shouldered back (n=35)

45.51*

9.42

Round-shouldered back (n=28)

49.58

10.22

Normal posture (n=31)

60.79

7.89

Normal posture (n=64)

65.49

8.9

Scoliotic posture (n=86)

57.83*

6.17

Scoliotic posture (n=72)

61.23

7.13

Rounded back (n=30)

60.94*

7.53

Rounded back (n=18)

64.13

9.3

Round-shouldered back (n=35)

43.04*

13.38

Round-shouldered back (n=28)

48.26

10.38

Normal posture (n=31)

48.37

3.94

Normal posture (n=64)

52.61

13.4

Scoliotic posture (n=86)

42.51*

15.04

Scoliotic posture (n=72)

43.74

14.44

Rounded back (n=30)

38.63*

10.1

Rounded back (n=18)

44.09

12.3

Round-shouldered back (n=35)

45.04*

9.3

Round-shouldered back (n=28)

46.66

9.3

Normal posture (n=31)

63.66

14.93

Normal posture (n=64)

90.26

9.93

Scoliotic posture (n=86)

49.12*

8.57

Scoliotic posture (n=72)

58.36

9.7

Rounded back (n=30)

52.11*

9.46

Rounded back (n=18)

57.11

10.16

Round-shouldered back (n=35)

35.37*

4.28

Round-shouldered back (n=28)

56.17

6.18

Note: * - p<0.05 compared with students with normal posture.
82
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--------------------------------------------------------------------------------------------------------------------------------------Discussion
Apart from some positive changes, the transformation processes that take place in Ukrainian society
adversely affect people’s daily living activities, resulting in reduced life expectancy, reduced physical activity,
increased rate of non-communicable chronic diseases, significant decrease in financial security, loss of guidance
on a healthy lifestyle, and lack of physical training in children, adolescents and adults [5].
The analysis of the data found in special scientific and methodical literature and information sources
indicates that posture is one of the main and objective characteristics of the physical well-being and health of
modern young people. This is especially true for students because the intensity of the training process, the
development of social and economic and everyday living and training conditions affect the level of students’
physical activity, morphological state of their body and physical performance. This ultimately determines the
state of biogeometric profile of posture and manifestation of a certain level of physical health.
In our opinion, the abovementioned statement correctly reflects the urgent need to conduct constant
monitoring and to determine the dynamic pattern of not only morphological and physical fitness indicators in
students but also indicators of their spatial body organization, which determine their biogeometric profile of
posture.
The findings were supplemented by data from other experts (Kashuba VA, Dudko MV., 2015). The
concept of Kashuba V.A. et al. () on preventive approaches in physical training of students was also confirmed.
The findings show that the indicators of dynamic strength endurance of the abdominal muscles in students with
normal posture correspond to 52.78 times per minute. This is statistically significantly higher than the value in
students with rounded back (39.14 times per minute, S = 8.11) and in students with scoliotic posture (46.11 times
per minute, S = 7.12). In students with rounded back and scoliotic posture, the strength endurance of the muscles
of the shoulder girdle and the back was noted at an average level (p<0.05). Of great importance are also the
statistically significant differences between the indicators of the level of development of static strength
endurance in students with normal posture (118.42 seconds, S = 12.04), scoliotic posture (73.05 seconds, S =
8.25), rounded back (67.32 seconds, S = 7.6), and round-shouldered back (72.01 seconds, S = 5.31) (p<0.05).
The “forward inclination of body in sitting position” test was used to assess the flexibility of the spinal column,
the mobility of the hip joints and the elasticity of the hamstrings. The analysis of indicators for this test showed a
low level of development of this indicator in students of all types of posture. Thus, the average indicator in
students with normal posture was 7.12 cm (S = 6.17), in students with scoliotic posture - 4.31 cm (S = 0.64), in
students with round-shouldered back - 4.02 cm (S = 3.26). However, it should be noted that these indicators did
not have any statistically significant differences (p>0.05). At the same time, students with rounded back
demonstrated the lowest result of 3.23 cm (S = 1.25 cm) (p<0.05).
In areas related to quality of life, there was a statistically significant difference with previous studies ().
Therefore, we can argue that physical training and mental fitness exercises contribute significantly to improving
the quality of life. These results are consistent with the previous study () because they show that regular physical
training can be an indicator of improved quality of life, provided that other important and major factors such as
autonomy, activity, security, etc., are preserved. If students exercise and participate in physical activity
programs, they will achieve and complement themselves as a harmonious personality, not only physically, but
also psychologically and emotionally, personally and socially. This shows that for students, physical activities
can be a means of improving and obtaining socialization and even improving their quality of life.
Conclusion
The last decade in Ukraine has seen a decrease in the level of health in students due to a number of
objective and subjective reasons: low social and economic standard of living in the majority of students, poor
educational activities, and lack of physical activity in students. This results in an increased number of students
with functional musculoskeletal disorders.
The following types of postural disorders were found in students: scoliotic posture was identified in
47.3% of the tested students; round-shouldered back was identified in 19.1% of the tested students; and rounded
back was identified in 16.4% of the tested students. Only 16.9% of the students had normal posture. The
increased number of students with functional musculoskeletal disorders creates a problematic situation, which
later develops into a functional degradation of the body in certain students.
The level of flexibility of the spinal column, the mobility of the hip joints and the elasticity of the
hamstrings was determined as low. The average indicator in students with normal posture was 7.12 cm (S =
6.17), in students with scoliotic posture - 4.31 cm (S = 0.64), in students with round-shouldered back - 4.02 cm
(S = 3.26). However, it should be noted, that the abovementioned indicators did not have statistically significant
differences (p>0.05).
Of great importance are the statistically significant differences between the indicators of the level of
development of static strength endurance in students with normal posture (118.42 seconds, S = 12.04), scoliotic
posture (73.05 seconds, S = 8.25), rounded back (67.32 seconds, S = 7.6), and round-shouldered back (72.01
seconds, S = 5.31) (p <0.05).
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--------------------------------------------------------------------------------------------------------------------------------------The quality of life of students was determined based on the physical fitness and type of posture. Our
study showed that for students, during their academic years, physical activity contributes significantly to
improving their quality of life.
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