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Abstract

 Background & Study Aim:  Many research reports confirm that regular sports training stimulates the development of physical fitness of 
children and adolescents. The aim of the study was knowledge about physical fitness, developmental age and 
somatic development of fiteen-year-old students whom some of them systematically trained wrestling and 
the physical development of others was stimulated only by PE school exercises.

 Material & Methods:  The research was carried out on a group of 50 people (32 non-training sports, 18 practising Greco-Roman 
wrestling) at the age of 13-14. Eight attempts from the International Physical Fitness Test were used in the 
measurements. The developmental age was also defined, and the height and weight were assumed as indica-
tors of somatic development. Statistical calculations were made with the t-student test.

 Results:  There are significant differences in the level of physical fitness between the wrestling group (positive results) 
and the school youth group. In the studied groups, weak correlations between individual test samples were 
observed. Strong correlations were demonstrated among somatic features.

 Conclusions:  The results of our research, combined with the reports of other authors, authorize the recommendation that 
wrestling belongs to the optimal means of stimulating the physical and somatic development of school-age 
youth.
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INTRODUCTION

A child’s physical fitness increases with his or her 
age. This obvious relationship is not, however, 
direct. With increasing age, the dimensions of the 
body grow, the functions of the internal systems 
improve and the process of maturation of the organ-
ism progresses. These biological processes are man-
ifested in an improvement of physical fitness [1-3]. 
Therefore, children of the same age differ in size, 
biological maturity and physical fitness.

It is emphasised in the literature on the sub-
ject [4-12] that physical fitness determines the 
outcome of a competition as well as sport per-
formance. Research on physical fitness dem-
onstrates that it is a comprehensive issue. Any 
one-sided considerations are incomplete, easily 
leading to incorrect results. On the other hand, 
a person’s physical fitness cannot be viewed as 
an external manifestation. The phenomenon of 
movement – and its essence – leads to the dis-
covery of various conditions, causes and regu-
larities experienced by us and perceived by our 
senses. It is not an external manifestation, as sen-
sory cognition occurs, which should act in unity 
with rational cognition. The basic forms of phys-
ical fitness have developed from original produc-
tion movements and their practical development 
and the formation of theoretical foundations 
were preceded by a long ‘pre-scientific’ period 
in which people came up with solutions to prob-
lems associated with sport movements.

The issue of physical fitness is extremely com-
plex, as it relates to a living human being. Physical 
fitness is a concept that encompasses the whole 
of a person’s movement activities – everything 
that concerns human movement in space due to 
changes in the position of the whole body or its 
individual parts in relation to one another [2, 13]. 
The puberty period is a period of serious changes 
occurring in the body. It begins, at the age of 
10-12 in girls and 12-14 in boys, with an increase 
in the secretion of sex hormones and the growth 
hormone, which manifests itself in the so-called 
pubertal spurt. This is a significant acceleration of 
growth, especially of long bones, which results in 
not only a significantly faster rate of body height 
development, but – through faster increases in, 
primarily, limb lengths – changes in body pro-
portions (a more slender figure, the centre of 
mass of the body moving in the upward direc-
tion, etc.). The maturation process lasts several 
years. Ater approximately 2 years from the peak 

of the pubertal spurt of body height, the basic 
symptoms of sexual maturity appear, ater which 
the period of ‘achieving fullness’ begins, which is 
characterised by a faster increase in width indi-
cators – mainly in girls – including, in particu-
lar, body mass and fat mass. A more detailed 
description of physiological and somatic changes 
in that period depends on the sport discipline 
practiced [14]. 

The most important of them occur in the mental 
sphere. A rich emotional life, a disturbed balance 
in the processes of stimulation and inhibition 
and a change in one’s interests reduce a person’s 
motivation and interest in movement activities – 
which immediately affects their level of physical 
fitness. The majority of studies show that, during 
and ater the puberty period, girls perform worse 
than before in almost all physical fitness tests, 
but the same is not true for boys. The period in 
question is characterised by an increase in sexual 
dimorphism with regard to physical fitness. It is 
worth noting that the above-mentioned tendency 
consisting in the suspension or regression of the 
development of physical fitness is not observed 
in girls who practise sport. In that period it is par-
ticularly important for the family and the school 
to make an effort to ensure that girls’ physical 
activity is maintained on the basis of the habits 
developed in the previous period [15].

As regards the quality of physical fitness, the 
puberty period is characterised – to a greater or 
lesser extent – by the so-called pubertal clum-
siness. As a result of the changes, described 
above, in somatic and functional development, 
movements become clumsy, lacking harmony 
and exhibiting a lower level of accuracy and 
rhythm. The ability to learn new movements 
also decreases. Frequent symptoms are also 
sluggishness and movement apathy, caused by 
the already mentioned lack of balance between 
the processes of stimulation and inhibition. 
These disruptions are revealed in the follow-
ing activities: 1) in difficult acyclic movements 
(e.g. gymnastic exercises on apparatus); 2) in 
combined movements; 3) when learning new 
movements; 4) in the body posture during the 
performance of movements and in twitches; 5) in 
movements requiring exceptional accuracy and 
precision [16-18].

The above-mentioned disorders are, how-
ever, temporary and should not be treated as 
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Body height age – Pilicz et al. 
[19], they proposed that boys 
and girls who are distinctly 
taller or shorter than their 
peers have their physical 
fitness evaluated according to 
the point values presented in 
special tables (developed by 
them). Beforehand, however, 
it’s necessary to calculate 
the extent to which the 
child’s age is to be adjusted. 
This calculation is made by 
comparing the measured 
height of the child’s body, or 
“real height”, with the child’s 
“proper height” for his/her age 
as expressed in completed 
years and months of life. 
The “proper height” is the 
arithmetic average of the body 
heights of Polish children at 
the  end of the Twentieth 
Century in successive monthly 
chronological age brackets [19, 
pp. 70-125].

Developmental age – is a 
broader concept than body 
height age. In simplified 
terms, it can be assumed that 
body height age is an proper 
indicator of developmental age.

Performance – noun the level 
at which a player or athlete 
is carrying out their activity, 
either in relation to others or 
in relation to personal goals or 
standards [64].

PE – abbreviation physical 
education [64].

Physical activity – noun 
exercise and general movement 
that a person carries out as 
part of their day [64].

Psychomotor – adjective 
relating to bodily movement 
triggered by mental activity, 
especially voluntary muscle 
action [64].

Wrestling – noun a sport in 
which two contestants fight 
by gripping each other using 
special holds, each trying to 
force the other’s shoulders 
onto a mat [64].

Endurance – noun the ability 
or power to bear prolonged 
exertion, pain or hardship 
endurance athlete [64].

Flexibility noun 1. the amount 
or extent to which something 
can be bent 2. the extent to 
which something can change 
or respond to a variety of 
conditions or situations [64].

Agility noun a combination 
of physical speed, suppleness 
and sill [64].
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abnormal symptoms or a crisis in physical fit-
ness. They are a natural consequence of devel-
opmental processes and disappear ater the end 
of puberty. Besides, they are mostly qualitative 
in nature, as, in terms of quantity, further devel-
opment of the level of coordination predisposi-
tions is observed.

The aim of the study was knowledge about physi-
cal fitness, developmental age and somatic devel-
opment of fiteen-year-old students whom some 
of them systematically trained wrestling and the 
physical development of others was stimulated 
only by PE school exercises.

The following hypotheses were put to the verifi-
cation: (H1) boys who practise wrestling exhibit a 
higher level of physical fitness; (H2) subjects with 
a worse Body Mass Index exhibit a lower level of 
physical fitness.

MATERIAL AND METHODS
Participants 
The study sample consisted of 18 Greco-Roman 
wrestlers – sub-juniors, school youths aged 
13-14 (Table 1). The reference sample consisted 
of 32 boys from the same age group who did not 
practise sport (Table 2). The age range of the sub-
jects was chosen deliberately, as it is the puberty 
period in youths. The subjects were students of 
Primary School No. 113 in Wrocław. The mea-
surements were carried out on 23-24 April 2003 
in the wrestling group and on 26-27 April 2003 
among the non-training boys.

Procedures 
Body weight and height measurement
The body weight and height were measured 
using a digital scale. On that basis, the BMI indi-
ces were calculated. The following eight tests 
from the International Physical Fitness Test (IPFT) 

Table 1. Somatic characteristics in the wrestling group age 13-14 (n = 18) – ordinal variable is body height age (code 
person from W1 to W18).

Code
person Date of birth

Body height
age

(years + months)
Body height

(cm)
Body mass

(kg) BMI Rohrer

W1 23 May 1989 16+11 180.00 62.00 19.14 1.06

W2 3 May 1989 16+00 175.00 71.00 23.18 1.32

W3 8 Jan 1989 15+09 174.00 66.00 21.80 1.25

W4 31 Jan 1990 15+00 169.00 65.00 22.76 1.35

W5 13 May 1989 14+10 169.00 62.00 21.71 1.28

W6 9 Jun 1990 13+11 163.00 56.00 21.08 1.29

W7 15 May 1989 13+07 163.00 52.00 19.57 1.20

W8 10 Sep 1989 13+06 162.00 51.00 19.43 1.20

W9 27 Jun 1989 13+05 162.00 45.00 17.15 1.06

W10 6 Oct 1990 12+10 157.00 41.00 16.63 1.06

W11 6 Jun 1989 12+08 158.00 43.00 17.22 1.09

W12 6 Jun 1990 12+06 156.00 42.00 17.26 1.11

W13 9 Jun 1990 12+06 156.00 55.00 22.60 1.45

W14 23 Mar 1990 12+03 155.00 40.00 16.65 1.07

W15 2 Jun 1989 12+03 159.00 42.00 16.61 1.04

W16 21 Dec 1990 12+02 151.00 39.00 17.10 1.13

W17 26 Nov 1989 12+01 150.00 40.00 17.78 1.19

W18 21 Sep 1990 12+00 150.00 35.00 15.56 1.04

x 13+11 161.61 50.39 19.07 1.18

max 16+11 180.00 71.00 23.18 1.45

min 12+00 150.00 35.00 15.56 1.04

S 01+06 8.79 11.12 2.52 0.12

Strength – noun the fact of 
being strong [64]. 

Sprint – noun 1. a short race 
run or cycled at a very high 
speed 2. a burst of fast running 
or cycling during the last part 
of a longer race 3. a sudden 
burst of activity or speed ■ 
verb to run, swim or cycle as 
rapidly as possible [64].

Pull-up – noun UK a physical 
exercise in which the hands 
are placed on an overhead 
horizontal bar, and the body is 
lifted by pulling upwards with 
the arms. Also called chin, 
chin-up [64].

Long jump – noun an athletics 
event in which the contestants 
jump for distance, usually from a 
running start into a sand pit [64].

Sit-up – noun an exercise in 
which you lie flat on your 
back with your legs bent and 
then raise the upper part of 
your body to a sitting position 
without using your hands [64].
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battery were used: 50-meter sprint – speed test; 
standing long jump – power test; 1000-meter run 
– endurance test; grip strength – static force test; 
pull-up on a bar – relative power test; 10-meter 

x 4 shuttle run with a replacement of blocks – 
agility test; 30-second sit-ups – dynamic force 
test; standing trunk flexion – flexibility test [19].

Table 2. Somatic characteristics in the non-training group boys 13-14 (n = 32) – ordinal variable is body height age 
(code person from B1 to B32).

 Code
person Date of birth

Body height
age

(years + months)

Body height
[cm]

Body mass
[kg] BMI Rohrer

B1 25 Feb 1990 16+05 176.00 55.00 17.76 1.01

B2 8 Feb 1990 16+03 175.00 78.00 25.47 1.46

B3 3 Jan 1990 16+00 174.00 57.00 18.83 1.08

B4 2 Feb 1990 16+00 174.00 67.00 22.13 1.27

B5 3 Jul 1990 15+11 173.00 75.00 25.06 1.45

B6 28 Jun 1990 15+09 172.00 52.00 17.58 1.02

B7 6 Oct 1990 15+05 170.00 55.00 19.03 1.12

B8 3 Aug 1990 15+04 170.00 70.00 24.22 1.42

B9 6 Aug 1990 15+04 170.00 55.00 19.03 1.12

B10 22 Aug 1990 15+03 170.00 62.00 21.45 1.26

B11 1 Jan 1990 15+00 170.00 51.00 17.65 1.04

B12 28 Dec 1990 14+11 163.00 50.00 18.82 1.15

B13 14 Mar 1990 14+10 168.00 50.00 17.72 1.05

B14 16 Jan 1990 14+05 166.00 62.00 22.50 1.36

B15 23 Sep 1990 14+05 165.00 50.00 18.37 1.11

B16 10 Mar 1990 14+04 165.00 65.00 23.88 1.45

B17 8 Jul 1990 14+04 165.00 45.00 16.53 1.00

B18 26 Feb 1990 14+03 165.00 54.00 19.83 1.20

B19 11 Oct 1990 14+00 163.00 51.00 19.20 1.18

B20 1 Dec 1989 13+09 163.00 49.00 18.44 1.13

B21 30 Jul 1990 13+04 160.00 55.00 21.48 1.34

B22 17 Jan 1990 12+10 158.00 53.00 21.23 1.34

B23 14 Mar 1990 12+08 158.00 40.00 16.02 1.01

B24 13 Apr 1990 12+06 156.00 46.00 18.90 1.21

B25 7 Jun 1990 12+06 156.00 50.00 20.55 1.32

B26 20 Oct 1990 12+06 156.00 40.00 16.44 1.05

B27 1 Nov 1990 12+05 155.00 52.00 21.64 1.40

B28 22 Jan 1990 12+02 150.00 40.00 17.78 1.19

B29 26 Aug 1990 12+01 150.00 40.00 17.78 1.19

B30 20 Dec 1990 12+01 148.00 41.00 18.72 1.26

B31 17 Jul 1990 12+00 146.00 42.00 19.70 1.35

B32 29 Oct 1990 12+00 149.00 46.00 20.72 1.39

x 13+08 163.09 53.06 19.83 1.22

max 16+05 176.00 78.00 25.47 1.46

min 12+00 146.00 40.00 16.02 1.00

s 01+05 8.70 10.00 2.49 0.15
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International Physical Fitness Test (IPFT)
The IPFT was performed over a period of two days, 
separately for each group. According to recommen-
dations of the test creators, tests 1-3 were carried 
on the first day and tests 4-8 – on the second day. 
On the basis of the results obtained, both groups 
were then compared in terms of their physical fit-
ness. The evaluation of physical fitness results was 
made using the T scale. Ater the results were trans-
lated into points, an evaluation of the physical fit-
ness of individual groups of persons was obtained. 
The scores obtained provided information about 
the position of individual results of each test in rela-
tion to the average result expressed in points, i.e. 50 
points. Finally, the results of individual tests were 
summed up. That summary score was referred to 
the classification standards presented below and, 
on that basis, the physical fitness of the subjects 
was evaluated. The standards correspond to three 
levels of physical fitness regardless of age and sex. 
As separate score tables were prepared for each 
age and sex group, these are as follows: HLF high 
level of fitness 481 and more points; MLF medium 
level of fitness from 320 to 480 points; LLF low 
level of fitness 319 and less points [20].

Statistic analyses
The ordinal variable in tables presenting individ-
ual results is the value of the body height age 

(from highest to lowest). Personal codes (for 
wrestlers preceded by the letter W, for boys from 
the control group with the letter B) are therefore 
rankings of this feature. Ranking of the level of 
physical fitness (sum of IPFT points) starts from 
the highest value. The Persona correlation coef-
ficient between both rankings was determined.

The arithmetic mean, standard deviation (SD), 
maximum and minimum values were calculated. 
In order to verify the hypotheses, the Student’s 
t-test was used. In tables values that statistically 
significant at the level of α£0.05 are highlighted. 

RESULTS

The characteristics of somatic development of juve-
nile wrestlers and non-practicing sports peers are 
similar (Tables 1 to 4). No statistically significant dif-
ferences were found between the indicators com-
pared (Table 5).

Juvenile wrestlers exceed the physical fitness of 
their peers who do not practice sports (Tables 6 
to 10). Wrestlers dominate medium level of fitness 
(56%), including the 7 athletes’ score measured 
by the sum of IPFT points from 400 to 480, and 
3 from 320 to 399. The rest (44%) revealed high 

Table 3. Data on the level of somatic development of the wrestling group (n = 18).

Variable Arithmetic 
mean SD Max Min Sample 

range
SD

of the 
mean

Coefficient

variation interval

Developmental age 13+05 01+06 16+11 12+00 04+11 00+03 00+02 03+09

Body height (cm) 161.61 8.79 180.00 150.00 30.00 2.07 5.44 4.06

Body mass (kg) 50.39 11.12 71.00 35.00 36.00 2.62 22.07 5.14

BMI 19.07 2.52 23.18 15.56 7.63 0.59 13.21 1.16

Rohrer 1.18 0.12 1.45 1.04 0.41 0.03 10.49 0.06

Table 4. Data on the level of somatic development of the non-training boys (n = 32).

Variable Arithmetic 
mean SD Max Min Sample 

range
SD

of the 
mean

Coefficient

variation interval

Developmental age 13+08 01+05 16+05 12+00 04+05 00+02 00+01 02+04

Body height (cm) 163.09 8.70 176.00 146.00 30.00 1.54 5.34 3.02

Body mass (kg) 53.06 10.00 78.00 40.00 38.00 1.77 18.84 3.46

BMI 19.83 2.49 25.47 16.02 9.45 0.44 12.58 0.86

Rohrer 1.22 0.15 1.46 1.00 0.45 0.03 12.10 0.05
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level of fitness (Table 6). Among the boys who do 
not train any sport, it dominates also medium level 
of fitness (66%), Only one (3%) reveals the high 
level (Table 7). The results of each of the eight IPFT 
wrestlers’ trials are higher (Table 8) than the results 
of non-training peers (Table 9). The results of only 
three IPFT (50-meter sprint, grip strength, shuttle 
run) tests are not statistically significant (Table 10).

The research conducted revealed significant differ-
ences in the level of physical fitness between the 
wrestling group and the non-training bys. Weak cor-
relations between individual tests were recorded 
in the groups studied, while strong correlations 
between the subjects were demonstrated with 
regard to somatic traits. There were, however, no sig-
nificant correlations between physical fitness tests.

Table 5. Comparative data on the level of somatic development of both groups.

Variable

Wrestlers
(n = 18)

Non-training 
boys (n = 32) t-test

(df 48)
arithmetic mean SD arithmetic 

mean SD

Developmental age 13+05 01+79 13+08 01+70 -0.06

Body height (cm) 161.61 8.79 163.09 8.70 -0.56

Body mass (kg) 50.39 11.12 53.06 10.00 -0.85

BMI 19.07 2.52 19.83 2.49 -1.01

Rohrer 1.18 0.12 1.22 0.15 -0.93

Table 6. Based on results International Physical Fitness Test the characteristics of wrestlers (n = 18) – ordinal variable is body height age (code person 
from W1 to W18; see Table 1).

Code
person

Arithmetic 
mean

(points)
SD Max Min Sample 

range
SD of he 

mean

Coefficient Physical fitness

variation interval total
points

ranking 
position level

W1 49.50 5.81 56 40 16 2.05 11.73 4.02 396 16 MLF

W2 55.63 7.80 65 44 21 2.76 14.02 5.40 445 14 MLF

W3 51.88 8.87 64 36 28 3.14 17.10 6.15 415 15 MLF

W4 44.63 12.00 56 18 38 4.24 26.89 8.31 357 18 MLF

W5 71.00 8.40 84 62 22 2.97 11.83 5.82 568 1 HLF

W6 67.00 10.58 79 46 33 3.74 15.80 7.33 536 3 HLF

W7 60.75 9.91 73 41 32 3.50 16.31 6.87 486 7 HLF

W8 59.13 9.52 68 39 29 3.37 16.11 6.60 473 9 MLF

W9 68.63 10.41 84 51 33 3.68 15.16 7.21 549 2 HLF

W10 58.88 5.49 67 50 17 1.94 9.32 3.80 471 10 MLF

W11 64.25 9.95 80 48 32 3.52 15.49 6.90 514 5 HLF

W12 60.50 6.76 70 53 17 2.39 11.18 4.69 484 8 HLF

W13 45.25 7.57 54 33 21 2.68 16.74 5.25 362 17 MLF

W14 65.38 8.55 75 51 24 3.02 13.08 5.93 523 4 HLF

W15 58.38 8.23 73 45 28 2.91 14.09 5.70 467 11 MLF

W16 56.88 12.70 69 34 35 4.49 22.33 8.80 455 13 MLF

W17 63.38 13.69 81 40 41 4.84 21.60 9.49 507 6 HLF

W18 57.88 18.41 75 22 53 6.51 31.81 12.76 463 12 MLF

Total 58.83 3.097 84 18 66 0.78673 5.264 2.146 470.6 HLF 56%
MLF 44%
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There is no statistically significant correlation 
between the ranking item „ranking position of 
physical fitness” and „code person”: for wrestlers 
r = ‒0.170; for non-training peers r = ‒0.269.

DISCUSSION

On the basis of the research conducted it is 
possible to state, that the physical fitness of 
boys at Primary School No. 113 in Wrocław, is 

Table 7. Based on results International Physical Fitness Test the characteristics of non-training boys (n = 32) – ordinal variable is body height age 
(code person from B1 to B32; see Table 2).

Code
person

Arithmetic 
mean SD Max Mini Sample 

range
SD of 

the mean

Coefficient Physical fitness

variation interval total
points

ranking 
position level

B1 47.75 11.36 62 32 30 4.02 23.79 7.87 382 11 MLF

B2 44.25 20.73 66 0 66 7.33+ 46.86 14.37 354 16 MLF

B3 54.88 8.97 71 44 27 3.17 16.34 6.21 439 4 MLF

B4 32.88 19.95 56 0 56 7.05 60.69 13.83 263 29 LLF

B5 33.63 17.78 56 0 56 6.29 52.89 12.32 269 27 LLF

B6 36.00 18.75 57 0 57 6.63 52.07 12.99 288 24 LLF

B7 41.63 18.63 62 0 62 6.59 44.76 12.91 333 18 MLF

B8 45.50 20.28 66 0 66 7.17 44.58 14.06 364 15 MLF

B9 34.88 17.77 55 0 55 6.28 50.96 12.32 279 26 LLF

B10 35.00 23.84 56 0 56 8.43 68.13 16.52 280 25 LLF

B11 30.25 17.78 51 0 51 6.29 58.78 12.32 242 30 LLF

B12 37.38 18.74 59 0 59 6.63 50.14 12.98 299 23 LLF

B13 56.50 9.32 66 46 20 3.30 16.50 6.46 452 2 MLF

B14 26.50 21.83 52 0 52 7.72 82.38 15.13 212 31 LLF

B15 47.25 7.32 58 34 24 2.59 15.50 5.08 378 12 MLF

B16 40.38 18.23 61 0 61 6.44 45.15 12.63 323 21 MLF

B17 50.88 9.86 62 37 25 3.49 19.39 6.83 407 8 MLF

B18 60.88 6.73 69 46 23 2.38 11.05 4.66 487 1 HLF

B19 46.88 7.61 59 36 23 2.69 16.22 5.27 375 13 MLF

B20 52.13 3.83 59 46 13 1.36 7.35 2.66 417 7 MLF

B21 42.63 19.46 63 0 63 6.88 45.66 13.49 341 17 MLF

B22 50.88 11.75 67 29 38 4.16 23.10 8.14 407 8 MLF

B23 41.50 19.41 57 0 57 6.86 46.78 13.45 332 19 MLF

B24 56.38 7.37 70 47 23 2.60 13.07 5.10 451 3 MLF

B25 40.88 25.85 63 0 63 9.14 63.25 17.92 327 20 MLF

B26 45.88 21.00 67 0 67 7.42 45.78 14.55 367 14 MLF

B27 53.88 7.28 66 44 22 2.57 13.51 5.04 431 5 MLF

B28 53.63 11.34 71 35 36 4.01 21.14 7.86 429 6 MLF

B29 38.75 25.23 65 0 65 8.92 65.11 17.48 310 22 MLF

B30 49.88 5.33 56 42 14 1.88 10.69 3.69 399 9 MLF

B31 33.25 23.19 56 0 56 8.20 69.75 16.07 266 28 MLF

B32 48.50 16.25 66 12 54 5.74 33.50 11.26 388 10 MLF

Total 44.11 6.47 71 0 71 2.04 14.66 2.15 352.8
HLF 3%

MLF 66%
LLF 31%
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unsatisfactory. This school has three gymnasi-
ums, a swimming pool, a full-size handball court, 
two basketball courts, a 100-meter running track, 
a long jump pitch and a shot put circle. It is there-
fore necessary to exclude the infrastructure factor 
as the reason for this state of affairs. this diagnosis 
confirms many previous observations [21].

One of the reasons also observed in social media 
for neglecting daily physical activity by children 
and schoolchildren are modern technological 
attractions. A computer or a smartphone is a very 
helpful device in the process of effective learning, 
but it will not replace outdoor physical activity. 
In the long term that situation may even lead to 
health issues, such as deteriorated eyesight, curva-
ture of the spine, obesity or malnutrition [22-25].

Another reason for shortage of physical activity 
(as a consequence the deteriorating physical fit-
ness of Polish youths) is the not attractive physi-
cal education (PE) school curriculum. The authors 
are also of the opinion that the physical education 
classes provided for in the curriculum should be 
scheduled in such a way as to include two consec-
utive class units, as it is impossible to maintain an 
increase in training intensity for more than 15-20 
minutes during within a 45-minute class [26-36].

To what extent is a high level of physical fitness 
due to regular physical activity? This is illustrated 
by the results obtained in the wrestling group. 
These results may be regarded as very good, 
even outstanding in comparison to those of their 
peers. As many as eight athletes received a high 
score, while the others – a medium one. It should 
also be noted that, in the wrestling section, inte-
gration activities with a group of senior ath-
letes are also pursued. The youths identify with 
the wrestling community, feeling a kind of bond 
with it. Many of those senior athletes are lead-
ers in their discipline at the Polish and European 
level [37]. The wrestling section could serve as 
an excellent example of working with youths and 
children, fostering a healthy spirit of rivalry, which 
contributes to an improvement of their skills and 
increasingly better sport performance.

The main advantage of our research is the use of a 
set of IPFT test samples. In this way, it is possible 
to compare with the results of tests in which the 
authors used only selected samples. Furthermore, 
IPFT has been used in many studies of the Polish 
youth population practicing combat sports, espe-
cially judo – in one study, the authors used a set 
of eight test samples [38-40], in others selected in 
relation to the judo’s motor characteristics [41-44]. 

Table 8.International Physical Fitness Test results juvenile wrestlers (n = 18).

IPFT indicator Unit Arithmetic 
mean SD Max Min Sample 

range
SD

of the 
mean

Coefficient  

variation interval

50-meter sprint 
s 8.66 0.69 10.10 7.23 2.87 0.16 7.99 0.32

pts 49.33 6.98 62.00 39.00 23.00 1.64 14.15 3.22

Standing long jump 
cm 207.06 23.94 260.00 147.00 113.00 5.64 11.56 11.06

pts 63.61 11.96 84.00 43.00 41.00 2.82 18.80 5.52

1000-meter run
s 236.59 35.40 340.00 200.23 139.77 8.34 14.96 16.35

pts 52.33 13.16 67.00 22.00 45.00 3.10 25.15 6.08

Grip strength
kg 32.61 8.37 54.00 20.00 34.00 1.97 25.66 3.87

pts 58.67 12.39 78.00 36.00 42.00 2.92 21.11 5.72

Pull-up
qty 10.44 5.07 19.00 0.00 19.00 1.19 48.51 2.34

pts 58.61 18.88 84.00 0.00 84.00 4.45 32.22 8.72

Shuttle run
s 10.59 0.65 11.90 9.34 2.56 0.15 6.17 0.30

pts 62.56 6.54 75.00 52.00 23.00 1.54 10.45 3.02

Sit-ups
qty 31.94 3.61 40.00 24.00 16.00 0.85 11.29 1.67

pts 66.11 7.78 82.00 51.00 31.00 1.83 11.76 3.59

Trunk flexion
cm] 6.78 8.55 20.00 ‒15.00 35.00 2.02 126.17 3.95

pts 56.00 14.02 81.00 18.00 63.00 3.30 25.04 6.48
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Admittedly, physical fitness score tables are 
developed for girls and boys separately in the 
7 to 19 year olds, but comparisons are possi-
ble on the basis of raw results [19]. For example, 
Pietraszewska et al [45] in the 19-26 year-old 
judo and ju-jitsu athletes studied, the average 
standing long jump 232 cm (in a separate set 
of 51 athletes with significantly lower level of 
motoric performance) and 224.8 cm in the 23 
athletes collection – characterized by the type of 
higher motor performance. In our research, the 
result of this test in juvenile wrestlers amounted 
to 207.06 cm, while in peers, non-practicing 
sports 190.13 cm. The difference between com-
bat sports athletes was 7.2 cm, while between 
the athletes we studied and those who did not 
train their peers as much as 16.93 cm. Results 
of 17 senior female judo competitors – mem-
bers of the Olympic and National Teams in judo 
participated in the study conducted at the end 
of the preparatory period of 2007 (average age 
was 25.2 ±3.7 years, and athletic experience 14.2 
±4.0 years) – was 212 cm [39]. 

This simple example is empirical evidence of the 
importance of stimulating the development of 
biological (older maintaining optimal physical fit-
ness) has a regular sports training. While there is 

a difference in motor potential in favour of men 
training combat sports, however, another meth-
odological aspect is important. The scoring stan-
dards for test results are adapted to gender and 
age [19]. Comparing results in points under cer-
tain circumstances does not make sense: e.g. 
when we analyze the motor potential in the 
aspect of self-defence of a child [46, 47],woman 
[48, 49], people with physical disability [50] and 
in universal sense [51, 52] against the physical 
aggression of a man; when we make selections 
for the police and other defence groups available 
to men, but also for women [53-59]. In the cir-
cumstances mentioned, an analysis based on raw 
test results is adequate.

When comparing the results expressed in points 
(T-scale), one should take far-reaching consider-
ation. In our studies, the mean score of the sum of 
the points of all eight IPFT trials was in 13-14-year-
old wrestlers 470.6 and in non-training peers 352.8 
points. The difference between groups is 117.8 
points. Physical fitness 11-12 years boys who train 
judo measured by this indicator is 517.45 points, 
while non- training sports 452.91 points [40]. The 
difference is almost twice smaller, 64.54 points. 
Results senior female judo athletes, members of 
the Olympic and National Teams in judo, was 534.4 

Table 9. International Physical Fitness Test results of non-training boys (n = 32).

IPFT indicator Unit Arithmetic 
mean SD Max Min Sample 

range
SD

of the mean
Coefficient 

variation interval

50-meter sprint 
s 9.09 1.08 12.28 7.39 4.90 0.19 11.89 0.37

pts 42.41 12.03 60.00 13.00 47.00 2.13 28.37 4.17

Standing long jump 
cm 190.13 22.64 230.00 141.00 89.00 4.00 11.91 7.84

pts 53.78 8.72 66.00 31.00 35.00 1.54 16.22 3.02

1000-meter run
s 316.06 77.43 521.00 208.00 313.00 13.69 24.50 26.83

pts 33.13 19.72 63.00 0.00 63.00 3.49 59.53 6.83

Grip strength
kg 28.41 8.87 52.00 19.00 33.00 1.57 31.22 3.07

pts 48.09 8.23 62.00 32.00 30.00 1.46 17.12 2.85

Pull-up
qty 1.66 2.42 10.00 0.00 10.00 0.43 145.98 0.84

pts 22.19 25.72 62.00 0.00 62.00 4.55 115.93 8.91

Shuttle run
s 10.99 0.97 12.87 9.60 3.27 0.17 8.79 0.33

pts 58.28 8.26 71.00 41.00 30.00 1.46 14.18 2.86

Sit-ups
qty 25.50 5.04 35.00 16.00 19.00 0.89 19.75 1.74

pts 51.47 11.18 71.00 29.00 42.00 1.98 21.71 3.87

Trunk flexion
cm] ‒1.72 6.81 7.00 -34.00 41.00 1.20 396.05 2.36

pts 43.50 8.75 56.00 4.00 52.00 1.55 20.13 3.03
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points [39]. This indicator 16-18 years old-group 
judo female athletes group was 490.6 points, and 
13-15 years old 513-points [60].

We share the view of Kalina [61] that the mea-
surement and analysis of general physical fitness 
in the future is first and foremost meaningful in 
relation to the strengthening of all dimensions 
of health and survival ability. That is why works 
inspired by the authors strive to break the para-
digm [6, 34, 36, 44, 46-50, 52-55, 57-59, 62, 63] 
of a group of sport science experts oriented on 
the selection of suitable candidates for achieving 
results at the highest level of sports competition 
(Olympic level, world championships and conti-
nental championships). The utilitarian dimension 
of combat sports and martial arts is one of those 

forms of psychophysical activity that best fulfill 
the mission of strengthening all dimensions of 
health and survival.

CONCLUSIONS

The results of our research, combined with the 
reports of other authors, authorize the recom-
mendation that wrestling belongs to the optimal 
means of stimulating the physical and somatic 
development of school-age youth.

Regular practice of wrestling positively affects 
the physical fitness of training persons. The non-
training boys had worse BMI markers and exhibit 
a weaker level of physical fitness.

Table 10. Comparison of International Physical Fitness Test results both groups.

IPFT indicator Unit
Wrestlers (n = 18) Non-training 

 boys (n = 32)  t-test  
(df 48)arithmetic 

mean SD arithmetic 
mean SD

50-meter sprint
s 8.66 0.69 9.09 1.08 ‒1.50

pts 49.33 6.98 42.41 12.03 2.20*

Standing long jump 
cm 207.06 23.94 190.13 22.64 2.44**

pts 63.61 11.96 53.78 8.72 3.27**

1000-meter run
s 236.59 35.40 316.06 77.43 ‒4.04**

pts 52.33 13.16 33.13 19.72 3.62**

Grip strength 
kg 32.61 8.37 28.41 8.87 1.61

pts 58.67 12.39 48.09 8.23 3.54**

Pull-up
qty 10.44 5.07 1.66 2.42 8.11**

pts 58.61 18.88 22.19 25.72 5.16**

Shuttle run
s 10.59 0.65 10.99 0.97 ‒1.53

pts 62.56 6.54 58.28 8.26 1.85

Sit-ups 
qty 31.94 3.61 25.50 5.04 4.69**

pts 66.11 7.78 51.47 11.18 4.83**

Trunk flexion
cm 6.78 8.55 ‒1.72 6.81 3.78**

pts 56.00 14.02 43.50 8.75 3.80**
*p<0.05  **p<0.01
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