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Abstract

Problem Statement: It is well-known that low back pain (LBP) prevalence is high among school-age children.
We are talking about ten percent who are diagnosed with scoliosis, posture disorders, or other various
deformities by the early age of 7. The Modules are a project whose goal is to provide physical education lessons
with innovative content which are aimed at students in the 2nd, 3rd, and 4th years of primary school. Approach:
The data collection was carried out in the months of October and November 2022. The study included 32 girls
and 36 boys aged 7-11 years with a mean age of 8.4, the mean height of 138.1 cm, mean weight of 33.5 kg, and
mean BMI of 17.65. To evaluate the effectiveness of the exercise, we chose Schober's and Thomayer's tests. The
children were examined before the exercise and then after the completion of the block of 6 lessons (45 minutes
of group exercise, once a week). The data were processed in the statistical program SPSS using one sample t-test
to compare the collected values to physiological values of Schober’s and Thomayer s tests in children. Purpose:
The purpose of this paper was to evaluate the effectiveness of the exercise on the range of motion of the spine.
Results: Thomayer's and Schober's test results showed significantly lower differences from the physiological
values of these tests after the exercise than at the initial examination (the p-value before the exercise of
Thomayer's test > 0.05, after < 0.001, Schober's test > 0.05, after < 0.05). A negative correlation was found
between Thomayer's test and age. The difference was found lower after finishing the ,,Modules* (before: r = -
0.23, after: r = -0.05). Conclusions: After 6 weeks of correctly adjusted group health exercises in physical
education classes, the range of motion of the spine with Schober's test increased and the average deviation from
the norm in the Thomayer's test decreased. The higher the average age, the lower the range of motion of
Thomayer's test. Using health exercises in physical education classes is an effective form of prevention of back
pain for children.
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Introduction

Low back pain is a frequent complaint in the child-adolescent age group. The causes of low back pain
are as diverse as adults in this age group (Illeez et al., 2020). Spinal pain in children and adolescents is common.
Incorrect body posture is recognized as a risk factor for the future development of pathological, functional, and
morphological painful conditions of the spine (Kuti§ et al. 2017). Non-specific low back pain in children and
adolescents has increased in recent years (Garcia-Moreno et al. 2022; Latalski et al., 2013; Permoda-
Bialozorczyk et al. 2022). Research in the last decades has shown that spinal pain starts early in life and that
prevalence rates increase rapidly during adolescence, reaching adult levels around the age of 18 (Jeffries et al.
2007). 34% of children between the age of 8 to 9 years show a postural insufficiency which is evenly distributed
between postural impairment and postural decline for both genders (Mahlknecht et al. 2007). Kolarova et al.
observed statistically significant postural disorders in children. Health status of the children's locomotor system,
especially postural system is poor.

High prevalence of postural disorders in children requires preventive programs such as introducing
corrective exercises into physical education and engaging children in sports (Kolarova et al., 2019). Good
fundamentals of posture and balance are essential for the efficient performance of both simple daily tasks and
more complex movement patterns (Saggini et al., 2021).

The benefits of childhood physical activity include fitness, weight control, and exercise habits that may
carry over into adulthood. School physical education is the primary program responsible for training the nation’s
youth to be physically active and national objectives call for students to be engaged in moderate-to-vigorous
physical activity at least 50% of the class time (Simonsmorton et al. 1994). In recent years, many interventional
studies have focused on the promotion of PA opportunities for children and have adopted time-efficient activity
breaks to be implemented in non-curricular school time showing positive results (Howe, et al., 2012; Casolo, et
al. 2019; Wilczynski et al. 2020; Michaleff et al., 2014). Physical activity among children and adolescents is
associated with lower adiposity, improved cardio-metabolic health, and improved fitness. Worldwide, fewer than
30% of children and adolescents meet global physical activity recommendations of at least 60 minutes of
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moderate to vigorous physical activity per day (Neil-Sztramko et al., 2021). Six PE lessons at school can reduce
children's cardiovascular disease risk in school children aged 6-13 years (Klakk et al., 2014). Regular physical
education classes can reduce aggression and stress levels, and improve sociality and physical fitness levels
already after 8 weeks (Park et al., 2017). Modules are a project of the Ministry of Education, Science, Research
and Sport of the Slovak Republic, which aims to improve the quality of physical and sport education
classes through innovative content and interesting educational methods.

The project coordinates the interconnection of a school environment with the environment of sports
associations, clubs, and organizations. The primary goal is children, and the intention is to positively and
playfully stimulate their desire to exercise, to build a positive relationship with exercise equipment, and to focus
on the comprehensive strengthening of their spine. Low back stability and hamstrings flexibility have being
demonstrated to be associated with low back pain occurrence in population. Considering that, exercise training
programs that focus on low back stability and mobility through strength and stretching exercises would be a
possible intervention strategy for preventing low back pain in schoolchildren However, it is necessary to
evaluate if exercise training is efficient in promoting muscle endurance and flexibility improvements (Moreira et
al., 2012). Our goal was to evaluate the effect of the exercises in these lessons focused on the spine’s range of
motion.

Materials and Methods

Informed consent was obtained from the institution (Elementary school, East Street Trencin, Slovakia)
that with the parents” consent volunteered to take part in the project ,,Modules”. One module represents a
coherent thematic set of 6 lessons and was held once a week in the months from october to november 2022.
Lessons were taught by a physiotherapist directly during the physical education classes together with the class
teacher. One lesson with the physiotherapist lasted 45 minutes and contained the following steps: verbal
introduction and instructions for the current class, 2 minutes of moderate-intensity running, 30 minutes of health
group exercise concentrated on the spine and 10 minutes of exercise focused on balance and stability training.
Each exercise was performed by a physiotherapist first and with direct instructions for the children. The children
were corrected during their exercise. The first two lessons were concentrated on right body posture during sitting
and standing, increasing the range of motion, and increasing trunk muscle strength.

The second two lessons were concentrated on exercises with the thera-bands in opened and closed
kinetic chain exercises. The last two lessons included exercises using fit balls. The main reason for regularly
changing exercise aids was to maintain maximum motivation during the class. The children were examined
before the first module and then after 6 weeks of exercise. We collected the data in the months of October and
November 2022.

The study included 68 participants (32 girls and 36 boys) aged 7-11 years (Table 1). To evaluate the
effectiveness of the exercise on the range of motion of the spine, we chose Schober's and Thomayer's tests. The
Schober’s test was carried out in a standing position and in maximum forward trunk flexion, keeping the knees
extended. With the participant in the orthostatic position, a mark is placed at the level of the fifth lumbar vertebra
and the second mark is placed 10 cm above the first mark.

The test was considered physiological when there was variation of at least 5 cm between the measures
in orthostatic position and trunk flection (Macedo et al., 2015). A < Scm increase between the superior and
inferior points indicates a positive examination and indicates decreased flexion range of motion of the lumbar
vertebral bodies. The Thomayer’s test was carried out in a standing position with a participant deeply bending
forward towards the floor. Standard: patients touch the floor with their fingertips. We measured the distance
between the fingertips and the floor.

Statistical analysis

The data were processed in the statistical program SPSS. For sample characteristics (n = 68) we
calculated the mean and standard deviations. To calculate the differences between the physiological values and
measured values of each test we used the one sample Student’s t-test. One sample Student’s t-test is primarily
used for comparing sample results with a known and specified value (Skaik, 2015). For Thomayer’s test was the
normal/physiological value set to 0 cm. With Schober’s test to 5 cm. We calculated the mean values, SD
(standard deviation) and p-value of each test before and after the therapy (Table 2). We tested at the level of
significance p < 0.05.

Table 1 The characteristics of the research sample (n = 68)

Mean SD

Age (years) 8.4 1.0
Height (cm) 138.1 8.5
Weight (kg) 335 8.7
BMI 17.65 4.7
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Results

Table 2 shows the means and SD of each test and the results of Student’s one sample t-test as p-value.
The differences from physiological values before the therapy with each test were not statistically significant (p >
0.05). A statistically significant difference was found with Thomayer's test and Schober’s tests after the therapy.
To show the differences between our variables we used the Pearson coefficient, or Pearson's », which measures
the strength and direction of a linear relationship between two variables. We did not find any statistically
significant differences between Schober’s test and age or height. Neither between Thomayer’s test and BMI or
weight. However, a positive correlation was found with BMI, weight, and Schober’s test. The plot in Figure 1
top: shows the positive correlation between BMI and Schober’s test before the therapy (r = 0.325, p < 0.05),
bottom: show’s the positive correlation between BMI and Schober’s test after the therapy (» = 0.232, p > 0.05).
The correlation between weight and Schober’s test was found positive, statistically significant before the therapy
(p <0.05), but statistically insignificant after the therapy (p > 0.05) (table 2).

Table 2 Evaluation of Thomayer’s and Schober’s test before and after completing the ,,Modules” (n = 68)

Mean SD p-value

Thomayer, bef -6.10 7.96 > (.05
Thomayer, aft -2.79 4.99 <0.001
Schober, bef 5.74 1.11 >0.05
Schober, aft 6.57 0.99 <0.05
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Figure 1 Correlation coefficient between BMI a Schober’s test in centimeters (top: before the therapy, bottom:
after the therapy)

A negative correlation was found between age and Thomayer’'s test. The higher the average age, the
lower values of Thomayer’s test (The higher distance between the fingers and the floor) (figure 2, top: before the
therapy, bottom: after the therapy). The difference was found lower after finishing the ,,Modules* (before: r = -
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0.23, after: r = -0.05). With increasing age decreses the spine’s range of motion or muscle length of the
hamstrings. The statistically significant difference (p < 0.05) was found in the correlation between sex and
Schober’s test results after the therapy (using Point-biserial correlation). The range of motion after the
therapy increased more significantly in boys than in girls.
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Figure 2 Correlation coefficient between the age a Thomayer's test in centimeters (top: before the therapy,
bottom: after the therapy)

Conclusions

The health exercises in primary schools have a positive effect on the spine’s range of motion using
Thomayer’s and Schober’s tests. The higher the age is, the lower the range of motion using Thomayer's test. The
higher the BMI, the higher range of motion using Schober’s test. The range of motion was more significantly
increased in boys after the therapy with Schober’s test. The health exercises performed by physiotherapist in
physical education classes are an effective form of exercise for primary school children.

Discussion

Our results showed that there exists a correlation between sex and Schober’s test examination. The
statistically significant difference was found only after finishing the therapy. According to Woolston et al. 2012,
sex is not associated with Schober’s measurement. Although the age and height were statistically significant. The
differences can be also because of different sized research sample and also to examine the data they using R?, we
used the correlation R. Physical activity, including physiotherapy exercises in physical education classes is a tool
that can increase the range of motion of the spine and therefore decrease the occurrence of musculoskeletal
disorders. Garcia-Moreno et al. (2022) suggest, that interventions involving physical exercise, postural hygiene,

993

JPES ®  www.efsupit.ro



MELISOVA ALEXANDRA, PILARCIKOVA SILVIA, REPOVA KATARINA, CIEF LIBOR

and physical activity should be preferred. According to our results we suggest that healthy physical activity is an
important tool for the prevention of back pain in children. Blanco-Morales et al. (2020) found that the presence
of a physiotherapist in the school context facilitates the acquisition of healthy postural habits. All the adolescents
perceived a decrease in back pain after undergoing the program. Screening school-aged children is of major
importance in detecting and correcting physical deficiencies. According to Vitman et al. (2022), lower-frequency
individual physiotherapy treatment for 12 weeks proved as beneficial as the same program with an additional
higher-frequency group physiotherapy in improving thorax curve angle and LBP. However, the higher-frequency
group physiotherapy in addition to the lower-frequency individual treatment was significantly more effective in

improving postural behavior and adherence to treatment.
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