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Abstract

The aim of a pillar research was to find a change in a content of a physical and sport
education through a targeted application of a physical program for three months, with a focus on a
dynamic function of female students' spine. The monitored group consisted of the female students
of an adolescent age (age 16.32 + 0.42 years, height = 169.56 + 6.33 cm, weight = 57.32 + 8.76 kg)
of the town, Banska Bystrica who attended the Secondary Health School. From the point of view of
data acquisition methods, standardized tests for a physical education and a medical practice were
applied. The results in the dynamic spine function of the female students were recorded in an
initial assessment during a supervisory period in the most cases of deviations from the standard, in
the noncompliance standard in all tests, which means that weaknesses in the dynamic spine
function were recorded among all probands. During a final assessment in the supervisory period
were recorded only minimal changes, statistically insignificant (p > 0.05) in all tests, except for
right and left lateroflexion (p < 0.05, Z = -2.1181, r = 0.43), while in an experimental period after
application of the physical program we recorded significant changes with a high effect of an effect
size, indicating that the results were not influenced by statistical data (p < 0.01, Z = -3.0594,
r = 0.62) in all five assessed areas of the dynamic spine function. This project was supported by
VEGA 1/0242/17,” Physical activity as prevention of functional disorders related to the
musculoskeletal system of secondary school students®.
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1. Introduction

A good functional condition of a muscular and skeletal system requires an optimal matching
of postural and phasic muscle groups, which is manifested in a muscular balance of the muscular
and skeletal system. In accordance with requirements of the European strategy aimed to improve a
health status of a population in Europe, it is essential to put into practice primary prevention,
where the most promising and effective are internationally recognized physical programs, targeting
specific age groups. Nowadays, the physical programs play an important role in improving the
skeletal and muscular, even in a school population (Cools et al., 2003; Heyman, Dekel, 2009;
Azabagic et al., 2016; Brzek, Plinta, 2016; Gurin et al., 2016), which can be appropriately used in
the physical and sport education, with an intention of a health-oriented fitness, which function is a
preventive effect of a formation and increasing of civilization diseases, which also include
functional disorders in the area of the skeletal and muscular system, which are increasing in
structural changes, mainly into ascending hypokinesia (Petersen et al., 2006; Miiller et al., 2008;
Lemos et al., 2012; Tomkova, Palas¢akova-Springrova, 2013; Kurkova et al., 2015; Kurkova,
Nemcek, 2016; Mitova, 2015; Madarasz, Bacsné, 2016), where the most common symptom is a
pain (Bendikova et al., 2016; Noll et al., 2016).

The skeletal and muscular system is a phenomenon, on which also depends on a quality of
life, not only among adults, but also among children and youth, many of which are disorders
associated with posture, particularly by deflection a spinal axis in a sagittal or lateral plane.
Therefore, in this context, it is important to highlight the Deep Stabilization System (HSS) of the
spine, which is one of the most important functional factors of the posture. The HSS consists of
deep spine extensions and a ventral group (m. transversus abdominis, m. obliqus internus,
m. multifidus, m. longissimus and m. oliocostalis), pelvic floor muscles and diaphragm forming a
central tendon. They have a significant protective function against forces acting on the spine.
Its disorders are a significant etiopathogenetic factor of formation vertebrogenic disorders. At the
same time, the spine extensions are excitedly activated by deep neck flexors and muscular interplay
between the diaphragm, abdominal muscles and pelvic floor, which stabilize the spine from the
front by means of an intra-abdominal pressure. The stabilizing muscular function is associated
with a quality of central nervous system processes, which are very often disturbed, causing
a muscle imbalance in a muscle engagement during the stabilization function.

Buran (2002) states that the muscle imbalance is considered to be the most important cause
of the chronic pain in the muscular system and spinal disorders. It also adversely affects the
posture, physical stereotypes, muscle coordination and increases vulnerability to injury, wound,
and in addition to acting on the changes of static muscular system, limits an extent of movement in
joints and their mobility, which aggravates by age and can also cause the vertebrogenic spinal
disorders (Véle, 2006). The insufficient level of flexion is also limited by the manifestation of other
mobility abilities, which results in increasing demands for economic secure, which results in an
earlier onset of a fatigue. In this context, it is necessary to point out an optimum level of the spinal
mobility, which is considered as one of the basic prerequisites for the posture as an external
manifestation of the interaction between the postural and phasic muscles.

The physical and sport education is currently focused on a value class of a health and active
attitude of the students to their own health, which is more and more clearly conditioned by social
factors. The physical and sport education through the School Education Program provides teachers
and pupils with an opportunity to prefer physical activities for health, fitness (Rozim, 2012; Nagy,
Miiller, 2016), but also to fulfill an interest in movement (Dobay, 2015) and a diversification of an
innovative content of lessons, as stated by Borbély, Miiller (2008), Bendikova (2016, 2016a),
Uvinha, Velardi (2014), towards the health and its prevention.

2. Aim

The aim of the research was to verify the change of the contents through the impact of the
three-month physical program on the dynamic function of the spine among secondary school
female students in the context of the teaching physical and sport education. We assumed that the
deliberate intervention of the three-month physical program was significantly positive in the area
of the dynamic spine function among female students during the experimental period.
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3. Methodology

The monitored participants of case study consisted of 12 female students (age 16.32 +
0.42 years, height = 169.56 + 6.33 cm, weight = 57.32 + 8.76 kg) of the second year of the
Secondary Health School of Banska Bystrica, whose choice was intentional in the relation to a
presence of the functional disorders in the area of the skeletal and muscular system with intention
to reduce the spine functionality. Table 1 presents the primary characteristic of the participants of
the case study.

Table 1. Primary characteristics of the participants of the case study (n = 12)

Factors n Age Height/cm Weight/kg BMI
Girls 12 16.32 + 0.42 169.56 + 6.33 57.32 + 8.76 19.94 + 2.84
Legend: BMI — Body mass index

Nowadays, Slovak Education Program is according to the Education Act, hierarchically the
highest targeted program of the education, which includes frame model of graduate, curriculum of
school curriculum and its framework curriculum. The Slovak Education Program should consist of
70 % of the overall content of the education and should be compulsory for schools. The School
Education Programs should consist of 30 % of the content of education and the schools create
them, based on basis of conditions, focus of school, traditions, staff possibilities and interests of
students. Each school has the possibility to offer the education program with its own structure of
subjects and its own study plan, which is approved by the school representatives for the physical
and sports education and is part of the school's work plan (Bendikova, 2016).

The implementation of the pilot research was carried out in four primary stages, where the
first phase (September — December, school year 2016/2017, supervisory period), the physical and
sport education was conducted according to the specified School Education Program. The change
of the content of teaching according to the valid guidelines and the direct intervention of the
physical programs with the health focus on improving the dynamic function of the spine within
the classes of the physical and sport education took place subsequently in the period of January —
April, 2017, experimental period, twice a week (Tuesday and Thursday) for 45 minutes by the
teacher of the physical and sport education.

The assessment of the dynamic function of the spine with five tests (Schober test, Stibor test,
Otto inclination and reversal test, Thomayer test and lateroflexion) was performed by the
physiotherapist standardized method for the medical and physical practice (Labudova, Thurzova,
1992; Vojtassak, 2000), where the development of the spine is assessed with a gradual relaxation,
symmetry of the paravertebral muscles and chest. During bowing is monitored a spine curve
designed to form a smooth arc.

The obtained quantitative data of the monitored variables of the dynamic spine function were
processed by a casuistry, while using theoretical (analysis, synthesis, comparison and
generalization) and mathematical-statistical methods (x — arithmetic mean, s — standard deviation,
Rmax - min — Variation range, m median), where we used the non-parametric Wilcoxon test (Wiest p <
0.01, p < 0.05) non-parametric assay for the dependent observation (double-selection) to determine
the statistical significance of the difference between the observed variables between the initial and
final scores. The practical and material significance was judged by effect size (r).

4. Results and Discussion

According to the aim of the research, we present part of the results, which are the subject for
further, accurate processing. The presented results cannot be generalized, but it is necessary
to understand them in their overall context as indicative and initial from the point of view of the
health prevention.

Based on the partial aim and tasks of the work, we present part of the results that are subject
to further more accurate monitoring and processing within the presented project. The mentioned
results cannot be generalized, but it is necessary to understand them in an overall context as an
orientation for transformations that take place in education, as well as physical and sport education
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in primary and secondary schools in Slovakia, with an intention for the health and health-oriented
fitness, as well as on specific competencies.

In assessment of the Schober symptom, we recorded during the initial assessment in the
supervisory period an achievement of the standard norm according to Vojtassak (2000) among
4 female students. However, 3 female students were only slightly behind the lower limit of the
standard norm (4.0 cm), only female student number 5 showed the spine flexural rigidity in the
standard norm of 5.4 cm. Other female students were below the standard norm. The most striking
was female student number 9, whose elongation was only 2.9 ¢cm, which is 1.1 cm below the
standard norm. The mean assessed value in the initial assessment in the supervisory period was
3.83 cm (Table 2), where in the most cases we found the wrong spine arch, which was not smooth
as is believed to be caused by the weakened paravertebral muscles in the dorsal part of the spine of
the female student. The final assessment in the supervisory period showed only minor changes that
were not statistically significant (Wiest p > 0.05).

On average, we even recorded a worsening of 0.03 cm. The initial assessment values in the
experimental period were almost identical to those, in the experimental period. In the experimental
period, however, we recorded a significant difference of the assessed values after the application of
the three-month physical program. In addition to female student number 3, all other female
students achieved the standard form of elongation of the specified distance between points of the
spinal area. Even though, the female student number 3 did not reach the standard norm,
we considered the shift as positive as we recorded an improvement of 0.7 cm. On average,
the difference between the initial (3.38 e¢m) and final (4.73 e¢m) assessment of the Schober
symptom in the experimental period was 0.9 cm, resulting in the statistically significant change to
1 % significance level (Wiest p < 0.01, Z = -3.0594, r = 0.62) with the high effect size, therefore the
results were not affected by the statistics. The most significant improvement was observed among
the female student number 10 whose assessed final value compared to the initial assessed value
was 1.4 cm higher.

Table 2. Intraindividual and average values of Schober test (n = 12)

Schober test (norm +4.0 till +6.0 cm)
Factors/n | 1 2 3 4 5 6 7 8 9 |10 | 11 | 12 x/cm
Initial 1 38|133(31|39|54(42|45[36|29|3.7|35]| 41 3.83
Final 2 39352940 |54 |41|42|36|27|38]|33]|4.2 3.83
Wiest (p > 0.05)
Initial 1 38|34 31|40|53|41|43|38|28|38|35]|41 3.83
Final 2 441 43|38|51|56|52|50|46|40)|52]|4.3]|5.3 4.73
Weest p <0.01
Effect size Z =-3.0594,T = 0.62

While testing of the mobility of the dorsal and thoracic spine using the Stibor test, we
recorded during the initial and final assessment very similar values in the supervisory period, as
well as in the first test, where there were not statistically significant changes (Wist p > 0.05).
Similar values were also assessed in the initial assessment in the experimental period. In these
assessments, we found the achievement of reaching the standardized norm (Vojtassak, 2000) for
several female students. The standard norm was not reached among the female students number 2,
3, 4 and 9. However, we believe that all the female students were at the limit of the standard norm.
By intervening of the physical program we recorded positive progress in all female students (Table 3).
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Table 3. Intraindividual and average values of Stibor test (n = 12)

Stibor test (norm +7.5 till +10.0 cm)
Factors/n | 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 x/cm
Initial 1 751 72|71 7419179 |82|77|69]| 76|75 8.1 7.68
Final 2 76| 72173739178 |80|78|68|78]|75]|8.3 7.71
Wiest (p > 0.05)
Initial 1 75|71 |71|74|90|79|81|79|68|77|75| 84 7.71
Final 2 8684|8288 95[(92|193|87[86|86|87|9.6 8.85
Weest p < 0.01
Effect size Z =-3.0594,T = 0.62

The average improvement between the initial (7.71 cm) and final (8.85 cm) assessment was
1.14 cm. This improvement was statistically significant at 1 % significance level (Wiest p < 0.01, Z =
-3.0594, r = 0.62) with the high effect size value, therefore the results were not affected by the
statistics. The similar findings were also reported in the study by Bendikovéa, Stackeova (2015).

The Otto test of the inclination and disinclination was during the initial assessment in the
supervisory period as reduced mobility in the thoracic part of the spine. The obtained values were
on average 0.66 cm below the standard norm (Vojtassak, 2000). The exception was again female
student number 5 who during the initial assessment in the supervisory period reached the values of
the standardized norm. The similar findings were also found among female students number 7 and
12. The analogous values were assessed in the final assessment in the supervisory period, where we
did not see statistically significant changes (Wwst p > 0.05). The initial assessments of the
experimental period were again very similar to the previous two assessments, namely the average
value was 5.37 cm. During the final assessment of the Otto test with the average value of 6.32 cm,
we recorded in the experimental period a positive increase in all female students that was
statistically significant (Wiest p < 0.01, Z = -3.0594, r = 0.62) with the high effect size value,
therefore the results were not affected by the statistics. On average, the female students improved
by 0.95 cm (Table 4), except for the female student number 8 who was missing 0.1 cm to the
standard norm. However, we evaluated her progress positively (0.7 cm). The positive influence of
the physical program was reached among all other female students, in the given test.

Table 4. Intraindividual and average values of Otto test (n = 12)

Otto test (nor 6 cm)
Factors/n 1 2 3 4 5 6 7 8 9 10 | 11 | 12 x/cm
Initial 1 541|52|50]|51|62|53|60|52]|47]|49]|5.0]| 6.1 5.34
Final 2 541|51|51|50|62|52|59|52|47]|50]|51]6.2 5.34
Wiest (p > 0.05)
Initial 1 53|52|51|51]61|53|60|53)|48]|49]| 52| 6.1 5.37
Final 2 6.1|62|61|64|65|64|65|59|63]|66]|6.2]6.6 6.32
Weest p < 0.01
Effect size Z =-3.0594, T = 0.62

Thomayer test, which was implemented, helped us to assess the torso flection. While the
initial assessment of the supervisory period, we recorded limited movement of the spine. Only one
female student (6) reached the standard norm during the initial assessment of the supervisory
period, thus touching the fingers on the mat (Vojtassdk, 2000). While final assessment of the
supervisory period were the assessed values similar, where the female student number 7, even
reached the above standard norm. However, the changes were minimal, statistically insignificant

(Wiest p > 0.05, Z = -1.5403, r = 0.31) with the little effect size, therefore the results were not
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influenced by the statistics options. The difference between the initial (5.0 cm) and final (0.75 c¢m)
assessment of the experimental period was more significant. The standard norm was reached by
5 female students in total and others came close to the standard norm. On average, our female
students improved by 4.25 cm in the experimental period (Table 5), which was a statistically
significant change (West p < 0.01, Z = -3.0594, r = 0.62) with the high effect size. The most
significant improvement was recorded among the female student number 9, as it was up to 7.0 cm.
Even though, the mentioned female student did not reach the standard norm, as was missing
2.0 cm, we considered this change to be highly positive. Notable is the fact that the female student
number 5, who had the best spine mobility results in the previous tests, did not reach the standard
norm in the given test. However, this may be associated with shortened back muscles of the thigh
muscles (Véle, 2006).

Table 5. Intraindividual and average values of Thomayer test (n = 12)

Thomayer test (norm o cm)
Factors/n | 1 2 3 4 5 6 7 8 9 10 | 11 | 12 X
Initial 1 50| 80|90|60|50]| 00| 10 |4.0]|9.0]|8.0]|70]3.0 5.42
Final 2 50|70 /90|70 |50]|-10|-1.0|3.0]|80]|9.0]|5.0] 3.0 4.92
Wiest p > 0.05
Initial 1 6.0 80|90|6.0|6.0|-1.0| 0.0|3.0]|9.0]|7.0]4.0]3.0 5.0
Final 2 30/20|40|10|20|-30| -2 |0.0|20 |10 |0.0]| -1 0.75
Weest p < 0.01
E.ffect Z =-3.0594, T = 0.62
size

While assessing the right and left lateroflexion, we observed during the initial assessment of
the supervisory period a limited movement of the female students' spine on both sides as the
average assessment was established above the standard norm (Vojtassak, 2000). Only two female
students of our monitored group were within the range of the standard norm. While the final
assessment of the lateroflexion in the right (Wiest p < 0.05; Z = -2.1181, r = 0.43) and left (Wtest p <
0.05, Z = -2.1181, r = 0.43), we observed statistically significant changes in the mean value of the
effect size, therefore the results were not affected by the statistics. These changes could the female
students reach by the exercises during the period of 2.5 weeks, before the end of the supervisory
period, which according to the School Education Program, were devoted to the areas of the health
(gymnastic ball, overballs and bosu). The mentioned exercises included several elements of the
spine movements on the sides, which could improve the lateral movement of the spine. While the
initial assessment of the experimental period, the female students achieved approximately the
same values as in the previous assessment. Subsequently, the following application of the physical
program with the health focus, we recorded a significant increase of the spinal mobility on both
sides, except for the female student number 10 who did not reach the standard norm. On average,
the right lateroflexion was improved by 2.38 cm and left lateroflexia by 2.34 cm, as both changes
were statistically significant (Wiest p < 0.01, Z = -3.0594, T = 0.62) (Table 6) with the high effect
size, therefore the results were not affected by the statistics. The similar findings were reported by
Lee, Park, Kim (2013) and Bendikova, Stackeova (2015).

Table 6. Average values of lateroflexion of the participants of the case study (n = 12)

Lateroflexion test (norm +20 till +22 ¢m)
Initial /Final Initial 1 Final 2 Initial 3 Final 4
side R L R L R L R L
x/cm 18.53 18.65 19.06 19.13 19.09 19.17 21.47 21.57
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While in the supervisory period, we recorded statistically significant changes of the spinal
function of the spine, only at right and left lateroflexion (Wtest p < 0.05, Z = -2.1181, r = 0.43), in the
experimental period after applying the physical program, we recorded significant (Wst p < 0.01,
Z = -3.0594, r = 0.62) changes in all of the assessed areas of the dynamic function of the spine with
the high effect size value (Table 7, 8).

Table 7. Statistical assessment of changes in experimental period in area
of dynamic spine function (n = 12)

Tests Z-value p- value significance Effect size (r)

Schober test -3.0594 0.00222 p < 0.01 0.62

Stibor test -3.0594 0.00222 p < 0.01 0.62

Otto test -3.0594 0.00222 p < 0.01 0.62

Thomayer test -3.0594 0.00222 p <0.01 0.62

Lateroflexion R -3.0594 0.00222 p < 0.01 0.62

Lateroflexion L -3.0594 0.00222 p < 0.01 0.62

Table 8. Changes of area of individual symptoms (n = 12)

Group | Content Th Sch St ott Lateroflexion
/ R L

factors SEP 0.50 0.03 0.03 0.00 0.53 0.48

n=12 PP 4.25 0.90 1.14 0.95 2.38 2.34

West p < 0.01 p<0.01 | p<0.01 | p<0.01 | p<0.01 p < 0.01

Legend: Th — Thomayer test, Sch — Schober test, St — Stibor test,
Ott — Otto inclination and disinclination test, Lateroflexion R — right, L — left

Based on the above findings, we confirm the established hypothesis, in which we
hypothesized that the intervention of the three-month physical program with the health focus will
significantly affect in the dynamic function of the female students' spine in the experimental
period.

5. Conclusion

The objective empirical research by monitoring changes of the dynamic function of the spine
of the muscular and skeletal system contributes to the dissemination of the knowledge about the
application of the physical programs with the health focus in the teaching of the physical and sport
education, in terms of the possibility to apply the content changes within the School Education
Program at secondary schools. The results show in our monitored indicators of the dynamic spinal
function positive changes and values, which were statistically significant among the female
students in all tests as we evaluate it positively.

References

Azabagic et al., 2016 — Azabagic, S., Spahic, R., Pranjic, N., Mulic, M. (2016). Epidemiology
of musculoskeletal disorders in primary school children in Bosnia and Herzegovina. Materia Socio-
Medica, 28(3): 164-167.

Bendikova, Stackeova, 2015 — Bendikova, E., Stackeova, D. (2015). Vplyv pohybového
programu s kompenza¢nym zameranim na pohyblivost chrbtice u Ziakov strednych $kol =[Effect of
exercise programme with compensatory aim targeting on spine mobility in school girls of
secondary high school]. Hygiena. 60(1): 4-9.

Bendikova, 2016 — Bendikova, E. (2016). Pohybové programy a ich vplyv na pohybovy
systém stredoskolac¢ok Banska Bystrica: IVP Institat priemyselnej vychovy, 113 p.

639




European Journal of Contemporary Education, 2018, 7(4)

Bendikova, 2016a — Bendikovd, E. (2016). Changes in the Posture of Students due to
Equipment-Aided Exercise Programs that are Applied in Physical and Sport Education. Journal of
Physical Education and Sport, 16(2): 281-286.

Bendikovéa, 2016b — Bendikovd, E. (2016). Curricular transformation of education in the field
of physical and sport education in Slovakia. European journal of contemporary education. 18(4):
410-417.

Bendikova et al., 2016 — Bendikova, E., Uvinha, R. R., Marko, M. (2016). Pain as
manifestation of functional disorders of musculoskeletal system. Sport Science, 9(1): 90-95.

Borbély, Miiller, 2008 — Borbély, A., Miiller, A. (2008). A testi-lelki harmonia 0sszefliggései
és modszertana. Budapest: Professzorok az Eur6pai Magyarorszagért Egyesiilet. 211 p.

Brzek, Plinta, 2016 — Brzek, A., Plinta, R. (2016). Exemplification of Movement Patterns and
Their Influence on Body Posture in Younger School-Age Children on the Basis of an Authorial
Program “I Take Care of My Spine“. Medicine, 95(12): 1-11.

Buran, 2002 — Buran, I. (2002). Vertebrogénne algické syndrémy. Bratislava: S+S.

Coolset al., 2003 — Cools, A.M., Witvrouw, E.E., De Clercq, G.A., Danneels L.A.,
Willems, T.M., Cambier, D.C., Voight, M.L. (2003). Scapular muscle recruitment patterns:
trapezius muscle latency with and without impingement symptoms. The American Journal of
Sports Medicine, 31(4): 542—549.

Dobay, 2015 — Dobay, B. (2015). Az iskolai sporttanfolyamok motivacios hatasa a felnGttkori
rekreécios sporttevékenységekre Dél-Szlovakiaban. Koméarom: Kompress kiado.

Gurin et al., 2015 — Gurin, D., Huddk, J., Tomkova, S. (2015). Vplyv posturalneho tréningu
branice na funként kapacitu plic. Nové trendy ve zdravotnicke praxi. Sbornik z 6. Mezinarodni
konference, Zlin, pp. 133-138.

Heyman, Dekel, 2009 — Heyman, E., Dekel, H. (2009). Ergonomics for children:
an educational program for elementary school. Work (Reading, Mass.), 32(3): 253-257.

Kurkova et al., 2015 — Kurkovd, P., Nemcek, D., Labudova, J. (2015). Pupils with sensory
disabilities in physical education classes: attitudes and preferences. Acta Universitatis Palackianae
Olomucensis. Gymnica, 45(3): 139-145.

Kurkova, Nemcek, 2016 — Kurkovd, P., Nemcek, D. (2016). Attitudes of students with
disabilities towards physical education lessons: reasons for their indifference and preference for
leisure time activities. Journal of Physical Education and Sport, 16(1): 222-229.

Lee et al., 2013 — Lee, H. M., Park, J. S., Kim, S. J. (2013). Effects of Neck Exercise on High-
School Students’ Neck—Shoulder Posture. Journal of Physical Therapy Scientist. 25(5): 571-574.

Lemos et al., 2012 — Lemos, A.T., Santos, F.R., Gaya, A.C.A. (2012). Lumbar hyperlordosis in
children and adolescents at a privative school in southern Brazil: occurrence and associated factors.
Cadernos De Satide Puiblica, 28(4): 781—788. ;

Madaréasz, Bacsné, 2016 — Madardasz, T., Bacsné, B.E. (2016). Survey on the Employees’
Fitness Condition and the Employers’ Health Preservation Possibilities in Case of Small and
Medium-sized Enterprises. Sea: Practical Application of Science IV, 2(11): 205-212.

Mitova, 2015 — Mitova, S. (2015). Frequency and Prevalence of Postural Disorders and
Spinal Deformities in Children of Primary School Age. Research in Kinesiology, 43(1): 21-24.

Miiller et al., 2008 — Miiller, A., Konyves, E., Varhelyi, T., Mondok, A. (2008). Uj utakon a
testneveld tanarképzés Egerben — A sportszakos hallgatok utazasi szokasainak, és a sitaborozas
kinalati elemeivel val6 elégedettségének vizsgalata. Economica, (1): 85-95.

Nagy, Miiller, 2016 — Nagy, Z., Miiller, A. (2016). The role of the pulse measurement in the
students’ differentiated education applied in PE. Physical Activity, Health and Prevention:
International Scientific Conference. B. Bystrica: UMB, pp. 5-14.

Noll et al., 2016 — Noll, M., Candotti, T., Rosa, C., Nichele, B., Loss, F. (2016). Back Pain
Prevalence and Associated Factors in Children and Adolescents. Revista de Saiide Publica, 50(31):
1-10.

Petersen et al., 2006 — Petersen, S., Brulin, C., Bergstrom, E. (2006). Recurrent pain
symptoms in young schoolchildren are often multiple. Pain, 121(1): 145-150.

Rozim, 2012 — Rozim, R. (2012). Monitorovanie telesného rozvoja a pohybovej vykonnosti u
Studentov Sportového gymnéazia v Banskej Bystrici. Exercitatio corporis — motus — salus = Slovak
journal of sports sciences, 4(1): 90-98.

640



https://www.ncbi.nlm.nih.gov/pubmed/?term=Cools%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=12014826
https://www.ncbi.nlm.nih.gov/pubmed/?term=Witvrouw%20EE%5BAuthor%5D&cauthor=true&cauthor_uid=12014826
https://www.ncbi.nlm.nih.gov/pubmed/?term=De%20Clercq%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=12014826
https://www.ncbi.nlm.nih.gov/pubmed/?term=Danneels%20LA%5BAuthor%5D&cauthor=true&cauthor_uid=12014826
https://www.ncbi.nlm.nih.gov/pubmed/?term=Willems%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=12014826
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cambier%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=12014826
https://www.ncbi.nlm.nih.gov/pubmed/?term=Voight%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=12014826

European Journal of Contemporary Education, 2018, 7(4)

Tomkov4, Palagéakova-Springrova, 2013 — Tomkovd, S., Palasédkovd-Springrovd, I. (2013).
Kinesiotape a jeho vplyv na korekciu pity u adolescentov. Fyzioterapia, Regenerdcia a Sport,
Recenzovany zbornik vedeckych prac. Trenc¢in: TUAD, FZ, pp. 124-127.

Uvinha, Velardi, 2014 — Uvinha, R. R., Velardi, M. (2014). Physical Education in Brazil:
Trends and Practical Intervention. In Chin, M.K.; Edginton, C.R. (Eds.). Physical Education and
Health: Global Perspectives and Best Practice. Urbana, IL: Sagamore, 1, 69-80.

Véle, 2006 — Véle, F. (2006). Kineziologie, Prehled kineziologie a patokineziologie pro
diagnostiku a terapii poruch pohybové soustavy. Praha: Triton.

Vojtassak, 2000 — Vojtassak, J. (2000). Ortopédia. Bratislava: Litera Medica.

641




