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Annotation
Introduction. The article analyzes the physical development, general and special physical fitness of Greco-Ro-

man wrestlers at the stage of specialized basic training. It is established that the results obtained are one of the 
leading components of training and competition processes. It is noted that when building training and competition 
processes of junior wrestlers, it is necessary to take into account the level of physical fitness in order to maintain 
the pace of competitive wrestling throughout the entire fight, as well as to perform effective and productive tech-
nical and tactical actions. The purpose of the study is to determine the level of physical development of qualified 
wrestlers of Greco-Roman style at the stage of specialized basic training. Research methods: theoretical analysis 
and generalization of data from scientific and methodological literature and the Internet (sources were studied in 
accordance with the research problem); anthropometric methods, index method (determined the level of physical 
development of wrestlers); pedagogical methods for studying general and special physical fitness of wrestlers aged 
16-17 years (conducted testing of the physical fitness of wrestlers); methods of mathematical statistics (aimed at 
calculating the total and average values of indicators and their effectiveness). Research results. The results of the 
study showed that the indicators of physical development and physical fitness of fighters at the stage of specialized 
basic training were within the normal range. However, the test results are pulling on the crossbar (V = 15,2 %), 10 
partner throws (dummy) deflection (V = 21,45 %), partner throws (dummy) 20 s (V = 18,03 %), angle retention 900 
from the position of the hang (V = 19,07 %), holding the position of overrun protection (V = 17,53 %), as well as the 
number of completed technical actions for the 3rd period (V = 16,02 %) have rather high coefficients of variation. 
This indicates that the level of development of the fighters’ power, speed-strength qualities, special endurance and 
technical preparedness is heterogeneous and requires more focused pedagogical influence. Conclusions. Greco-Ro-
man style wrestlers at the stage of specialized basic training differ significantly in their level of preparedness, and 
the level of development of their strength, speed-strength qualities and special endurance is insufficient to maintain 
the pace of fighting throughout the fight, as well as the performance of effective and efficient technical and tactic 
action. Therefore, fighters of 16-17 years old have significant reserves of preparedness and this requires a targeted 
pedagogical impact.

Keywords: general and special physical fitness, Greco-Roman style wrestlers, stage of specialized basic train-
ing.

ОСОБЛИВОСТІ ФІЗИЧНОГО РОЗВИТКУ ТА ФІЗИЧНОЇ 
ПІДГОТОВЛЕНОСТІ БОРЦІВ НА ЕТАПІ СПЕЦІАЛІЗОВАНОЇ  

БАЗОВОЇ ПІДГОТОВКИ
Анотація
Вступ. У статті проведено аналіз фізичного розвитку, загальної та спеціальної фізичної підготовлено-

сті борців греко-римського стилю на етапі спеціалізованої базової підготовки. Встановлено, що отримані 
результати є одним з провідних компонентів тренувального та змагального процесів. Відзначено, що при 
побудові тренувального та змагального процесів борців-юніорів необхідно враховувати рівень фізичної під-
готовленості для того, щоб зберігати темп ведення змагальної боротьби протягом всієї сутички, а також 
виконання ефективних і результативних техніко-тактичних дій. Мета дослідження – визначити рівень фі-
зичного розвитку, загальної і спеціальної фізичної підготовленості кваліфікованих борців греко-римського 
стилю на етапі спеціалізованої базової підготовки. Матеріали і методи дослідження: теоретичний аналіз 
і узагальнення даних наукової та методичної літератури і мережі «Інтернет» (вивчали джерела відповідно 
до проблеми дослідження); антропометричні методи, метод індексів (визначали рівень фізичного розвитку 
борців); педагогічні методи дослідження загальної та спеціальної підготовленості борців 16-17 років (про-
водили тестування фізичної підготовленості борців); методи математичної статистики (спрямовані на під-
рахунок загальних та середніх значень показників та їх ефективність). Результати. результати дослідження 
показали, що показники фізичного розвитку і фізичної підготовленості борців на етапі спеціалізованої базо-
вої підготовки знаходились у межах норми (коефіцієнти варіації в основному складали менше 20 %). Однак, 
результати тестів підтягування на поперечині (V = 15,2 %), 10 кидків партнера (манекену) прогином (V = 
21,45 %), кидки партнера (манекена) 20 с (V = 18,03 %), утримання кута 900 із положення вису (V = 19,07 %), 
утримання положення захист від накату (V = 17,53 %), а також кількість виконаних технічних дій за 3 період 
(V = 16,02 %) мають досить високі показники коефіцієнта варіації. Це свідчить про те, що рівень розвитку 
у борців силових, швидкісно-силових якостей, спеціальної витривалості і технічної підготовленості не є 
однорідним і вимагає більш акцентованого педагогічного впливу. Висновки. Борці греко-римського стилю 



161©  Lukina О., Kusovska О., Makhinko M., Shatskykh V., 2025

ISSN 2071-1476 (Print), ISSN 2071-1506 (Online)Спортивний вісник Придніпров’я / Sportyvnyi Visnyk Prydniprovia / Prydniprovia Journal of Sports Science, 2025, № 2

на етапі спеціалізованої базової підготовки суттєво різняться за рівнем підготовленості, а рівень розвитку їх 
силових, швидкісно-силових якостей і спеціальної витривалості недостатній, для того, щоб зберігати темп 
ведення боротьби протягом всієї сутички, а також виконання ефективних і результативних техніко-тактич-
них дій. Тому борці 16-17 років мають суттєві резерви підготовленості, і це потребує цілеспрямованого 
педагогічного впливу.

Ключові слова: загальна і спеціальна фізична підготовленість, борці греко-римського стилю, етап спе-
ціалізованої базової підготовки. 

Introduction
Olympic martial arts, in particular 

their most famous types  – Greco-
Roman and freestyle wrestling, 
combine various techniques of 
confrontation, including wrestling 
in a standing position and on the 
ground. A distinctive feature of 
Greco-Roman wrestling is the 
execution of various throwing 
techniques with the permission to 
perform a grab of the opponent 
in the upper part of the body, not 
below the waist [1, 2, 3]. As noted 
by V. Andriytsev [4], O. Lukina, V. 
Voronyi [5], O. Light, K. Cicioglu 
[6], the level of development of 
modern wrestling places high 
demands on various aspects of 
wrestlers’ preparedness at almost 
all stages of long-term training. 
In the studies of O. Omelchenko, 
S. Afanasiev [7], O. Lukina, S. 
Strelchuk [8], D. Barbado, A. Lopez-
Valenciano [9], special attention is 
paid to the problem of improving 
the general and special physical 
preparedness of wrestlers, which is 
one of the main factors in achieving 
the highest possible results in 
competitive activities, including 
Greco-Roman wrestling.

Z. Kozina, O. Pustomelnik [10], 
D. Berinchyk [11] and other experts 
[12] believe that the stage of spe-
cialized basic training plays an im-
portant role in the training of junior 
wrestlers, at which comprehensive 
prerequisites are created for intense 
specialized training, which ensures a 
high level of sportsmanship in com-
petitive fights.

Analysis of the literature data 
allowed us to establish the presence 
of a significant number of scientific 
studies aimed at solving the problem 
of general and special physical 
fitness of athletes in various sports 

[7, 13]. C. McGowan, D. Pyne D 
[13] and I. Abdullayev [15] insist 
on a significant increase in the 
total volume of training sessions to 
increase the special physical fitness 
of wrestlers. Other authors [4, 10, 
11] emphasize an increase in the 
volume of special physical training 
in the total volume of educational 
and training work and an increase in 
competitive practice. There is also an 
approach that is associated with the 
organization of a system of training 
and competitive loads, medical and 
biological means of recovery and 
the expansion of auxiliary training 
means [12].

As noted by martial arts 
specialists V. Andriytsev [4], O. 
Lukina, V. Voronyi [5], S. Latyshev 
[16] and Yu. Tropin [17], the current 
level of development of Greco-
Roman wrestling is characterized 
by the presence of significant 
competition, as a result of which the 
requirements for the manifestation 
of physical and moral-volitional 
qualities of athletes are increasing, 
which is the basis of a high level of 
technical preparedness, which allows 
performing effective technical and 
tactical techniques in competition 
conditions. Highlighting the problem 
of high-quality general and special 
physical training of Greco-Roman 
wrestlers at the stage of specialized 
basic training is relevant for modern 
wrestling.

Hypothesis. It is assumed that 
the analysis of the level of physical 
development, general and special 
physical fitness of junior wrestlers 
will contribute to improving the 
results of competitive activities.

The purpose of the work is 
to determine the level of physical 
development, general and special 
physical fitness of qualified Gre-

co-Roman wrestlers at the stage of 
specialized basic training.

Research material and methods
Participants: Testing of 

physical development and physical 
fitness of qualified Greco-Roman 
wrestlers at the stage of specialized 
basic training was conducted. 
Qualification of athletes  – I sports 
category and Candidate Master of 
Sports. Number – 30 Greco-Roman 
wrestlers aged 16-17.

Procedure: to determine the level 
of physical development, general and 
special physical fitness of wrestlers, 
an ascertaining experiment was 
conducted on the basis of the 
Prydniprovsk State Academy of 
Physical Culture and Sport at the 
Department of Boxing, Wrestling 
and Weightlifting, Dynamo Youth 
Sports School, and the Children’s 
Sports School of the Dnipro City 
Sports Complex (Dnipro).

To determine the level of 
physical development, the following 
indicators were studied: body length 
and weight, vital lung capacity, 
dynamometry, Quetelet index, vital 
index, strength index [3, 16, 17]. The 
level of general physical fitness was 
determined using tests presented 
in the Greco-Roman wrestling 
curriculum [3]. Tests for special 
physical fitness were recommended 
by wrestling specialists [3, 4, 12, 
16]; the level of special endurance 
of wrestlers was determined using 
the V.F. Boyko test [4].

Statistical analysis: the research 
methods were: theoretical analysis 
and generalization of data from 
scientific and methodological 
literature (sources were studied 
in accordance with the research 
problem); pedagogical testing 
method (used for a logical and 
consistent approach to organizing 
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and obtaining research results); 
mathematical statistics methods 
(aimed at calculating the general 
and average values of indicators and 
their effectiveness).

For the mathematical analysis of 
indicators of physical development, 
general and special physical fitness 
of qualified Greco-Roman wrestlers, 
standard statistical methods and 
calculations were used using the 
application package «MS Excel 
2007» and «Statistica-9.0».

Research Results
Table 1 presents anthropometric 

data and physical development indi-
cators of Greco-Roman wrestlers.

Analysis of the physical devel-
opment indicators of Greco-Roman 
wrestlers at the stage of specialized 
basic training allowed us to estab-
lish that these indicators of all ath-
letes are within the normal range for 
a given age [3, 12]. For most indi-
cators of physical development, the 
group of wrestlers can be considered 
homogeneous because the coeffi-
cient of variation is within 10%. The 
highest coefficient of variation is ob-
served for body mass (V = 22.53%) 
and vital capacity (V  = 20.47%). 
This is significantly higher than oth-
er indicators and is associated with 
the specifics of this type of martial 
arts  – the presence of weight cate-
gories in Greco-Roman wrestling, 
which for this stage of training range 
from 41 to 110 kg. The wrestlers 
who participated in our study were 
of medium weight categories (up to 
60 kg, up to 66 kg and up to 74 kg).

The average values of the indi-
cators and parameters of statistical 
processing of the data of the study 
of the general fitness of wrestlers are 
presented in Table 2.

The results of the assessment 
of speed qualities in the 60 m high 
jump test, speed-strength qualities in 
the standing long jump and standing 
high jump tests, general endurance in 
the 800 m running test and strength 
qualities in the pull-up test on the 
horizontal bar have small values 
of the coefficient of variation, and 
range from 3.96% to 15.20%. When 
determining the level of develop-

Table 1
Indicators of physical development of Greco-Roman wrestlers at the 

stage of specialized basic training 
(n = 30)

Indicators S m V, %
Body length, cm 172,18 5,87 0,11 5,19
Body weight, kg 66,53 13,19 2,43 22,53
VE, ml 3892,50 735,81 123,91 20,47
Dynamometry, kg 48,50 3,97 0,92 8,94
Quetelet index, g·cm-1 386,39 28,54 5,28 7,38
Vital index, ml·kg-1 58,50 3,76 0,71 6,41
Power index, % 74,28 5,32 0,82 7,05

Table 2
Indicators of general physical fitness of Greco-Roman wrestlers at the 

stage of specialized basic training (n = 30)
Indicators S m V, %

60 m race, s 9,68 0,52 0,10 5,40
Long jump from a standing position, cm 240,73 9,54 1,74 3,96
High jump from a standing position, cm 49,93 4,77 0,87 9,55
800 m run, s 182,07 10,89 1,99 5,98
Pull-ups on the crossbar, number of times 20,03 3,05 0,56 15,20

ment of the main physical qualities 
of Greco-Roman wrestlers at the 
stage of specialized basic training, 
it was found that the level of devel-
opment of strength qualities in 34% 
of athletes is below average. This is 
due to two factors – the presence of 
weight categories in wrestlers and 
the level of their fitness.

To determine the level of spe-
cial physical fitness of wrestlers, 
tests were selected that are proposed 
in the Greco-Roman and freestyle 
wrestling curriculum, as well as used 
in other types of martial arts. The re-
sults of special physical fitness test-
ing and their statistical indicators are 
presented in Table 3.

Analysis of the test results shows 
that the coefficient of variation of 
special physical fitness is in the 
range from 5.43% to 19.07% (ex-
cept for one indicator – 10 throws of 
a partner (dummy) with a deflection 
(V= 21.45%)). As is known, if the 
coefficient of variation is less than 
20%, this indicates the relative ho-
mogeneity of the group in terms of 
special physical fitness indicators.

Special speed-strength qualities 
were assessed in the tests of flex-
ion-extension of the arms in a supine 
position for 20 s (V = 8.41%), pull-

ups on the crossbar for 20 s (V  = 
17.27%), lifting the torso from a su-
pine position for 20 s (V = 12.01%), 
climbing a rope 5 m (V  = 7.92%), 
10 throws of a partner (dummy) 
with a deflection (V = 21.45%), 10 
throws of a partner (dummy) with a 
turn (V = 9.43%), throws of a part-
ner (dummy) for 20 s (V = 18.03%). 
The indicators of the tests, where 
the coefficient of variation is more 
than 17%, indicate a different level 
of development of special speed-
strength qualities. Also, it is worth 
paying attention to the rather high 
coefficient of variation in tests re-
lated to the technique of perform-
ing techniques for a certain number 
of times or a certain period of time. 
This also indicates that the level of 
speed-strength readiness is not uni-
form and requires a more empha-
sized pedagogical influence.

The coordination abilities and 
special flexibility of the wres-
tlers were assessed using the tests 
of head-on flips on the wrestling 
bridge and in the opposite direction 
10 times (V  = 18.53%), running 
with a side step around the hands 
10 times (V  = 17.35%), 10 for-
ward somersaults (V = 5.43%), and 
jumps with rotations to the right 
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Table 3
Indicators of special physical fitness of Greco-Roman wrestlers at the 

stage of specialized basic training
(n = 30)

Indicators S m V, %
Flexion-extension of arms in a prone 
position for 20 seconds, number of times 25,93 2,18 0,40 8,41

Pull-ups on the crossbar in 20 seconds, 
number of times 12,07 2,08 0,38 17,27

Lifting the torso from a supine position 
in 20 seconds, number of times 20,27 2,43 0,44 12,01

Rope climbing 5 m, s 10,39 0,82 0,15 7,92
10 throws of the partner (dummy) with 
deflection, s 30,56 6,56 1,20 21,45

10 throws of the partner (dummy) with 
a turn, s 29,33 2,77 0,50 9,43

Partner (dummy) throws 20 sec, number 
of times 6,70 1,21 0,22 18,03

Head-to-toe flips to wrestling bridge and 
back 10 times, s 25,80 4,78 0,87 18,53

Running with a side step around the 
hands 10 times, s 18,21 3,16 0,58 17,35

10 forward somersaults, s 12,39 0,67 0,12 5,43
Jumps with right turns, degrees 388,50 25,32 4,62 6,52
Jumps with left turns, degrees 397,93 29,62 5,41 7,44
Maintaining a 90 degree angle from a 
hanging position, s 17,57 3,35 0,61 19,07

Hold position of rollover protection, s 50,15 8,79 1,61 17,53

Table 4
Indicators of special endurance of Greco-Roman wrestlers at the 

stage of specialized basic training
(n = 30)

Number of exercises performed S m V, %
For 1 period 30,27 3,19 0,58 10,55
For 2 period 25,17 3,60 0,66 14,31
For 3 period 22,20 3,56 0,65 16,02

Total for all periods 77,63 10,14 1,85 13,06
Endurance factor 0,78 0,05 0,01 6,64

and left (V = 6.52% and V = 7.44%, 
respectively). The tests of flips on 
the wrestling bridge and running 
around the hands are specialized 
for wrestlers, therefore they have 
close coefficients of variation, al-
though somewhat increased, which 
indicates a different level of pre-
paredness of the athletes. The co-
efficients of variation are small in 
the tests of somersaults and jumps 
with rotations, due to the fact that 
they are more general and standard 
for athletes and therefore the level 
of coordination preparedness of the 
wrestlers is almost the same.

Special strength qualities were 
assessed by tests of maintaining 
an angle of 900 from a hanging 
position (V  = 19.07%), maintain-
ing a rollover protection position 
(V = 17.53%). From the indicators 
of the coefficients of variation, it 
is clear that the level of strength 
training of wrestlers is quite heter-
ogeneous.

As can be seen when compar-
ing the indicators, the coefficients 
of variation that assess the special 
physical capabilities of Greco-Ro-
man wrestlers are higher than when 
assessing general physical qualities. 

In our opinion, this may be due to 
some differences in the level of 
special training and different levels 
of qualification of wrestlers of this 
group.

One of the most important indica-
tors of a wrestler’s special physical 
fitness is special endurance. Table 4 
presents the measurement data and 
mathematical processing of the re-
sults of the test to determine the lev-
el of special endurance of wrestlers. 
This test was specially developed 
taking into account the requirements 
of modern competitive activity. The 
test performance methodology and 
standardization of the testing pro-
cedure are described and published 
in the scientific and methodological 
literature on wrestling [4].

Analyzing the indicators of spe-
cial endurance (Table 4), we see that 
the number of repetitions of stand-
ard exercises (technical actions) 
performed from period to period de-
creases: in the second period in re-
lation to the first by 5.1 techniques, 
or by 16.8%; in the third period in 
relation to the second by almost 3 
techniques, or by 11.8%. If in the 
first period the wrestlers performed 
on average almost 39% of all work, 
then in the second  – 32.4%, and 
in the third already 28.6%. Thus, 
from the first to the third period, the 
amount of work performed decreas-
es by almost 10%. This undoubtedly 
indicates the increasing fatigue of 
athletes as they perform the exercis-
es of the special test.

It should be noted that the coef-
ficient of variation of the number of 
performed test exercises in the first 
period is 10.5%, and in the second 
and third it increases to 14.3% and 
16%, respectively. This indicates a 
noticeable difference in the special 
endurance of wrestlers at the stage 
of specialized basic training.

Thus, the studies have shown 
that the selected group of athletes is 
homogeneous in terms of the level 
of physical development, gener-
al and special physical fitness. The 
measured indicators of wrestlers 
generally correspond to the normal 
distribution law, and the data sets 
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can be processed by standard meth-
ods of mathematical statistics.

The greatest variability is ob-
served in the indicators of spe-
cial physical fitness, among which 
strength, speed-strength qualities 
and special endurance should be 
distinguished, which indicates no-
ticeable differences in the special 
physical fitness of Greco-Roman 
style wrestlers at the stage of spe-
cialized basic training. Wrestlers of 
this group have significant reserves 
of preparedness and, as a result, 
strength, speed-strength qualities 
and special endurance, which are 
closely related to the style of con-
ducting a competitive duel, require 
targeted development in accordance 
with the requirements of modern 
competitive activity.

The obtained quantitative data 
can be used to construct indicative 
scales of indicators of special phys-
ical preparedness of Greco-Roman 
style wrestlers at the stage of spe-
cialized basic training.

Thus, according to medical ex-
aminations, the level of physical 
development and physical prepared-
ness, the selected group of athletes 
was quite suitable for conducting a 
formative pedagogical experiment.

Discussion
The results of the study, obtained 

during the ascertaining experiment, 
allowed us to establish that in terms 
of physical development indicators, 
wrestlers aged 16-17 are within the 
normal range for this age. These 
results are consistent with previous 
studies by V. Andriytsev [4] and S. 
Latyshev [16], which state a suffi-
cient level of physical development 
of wrestlers at this age.

It was established that in terms 
of general physical fitness, wres-
tlers are mainly at an average level 
of development of physical quali-
ties. However, the level of devel-
opment of strength qualities in 34% 
of athletes is below average, which 
is associated with two factors  – 
the presence of weight categories 
in wrestlers and the level of their 
fitness. These results confirm the 

opinion of Yu. Tropin [17] and E. 
Demirkan, M. Kutlu [18] about the 
need for emphasized development 
of strength qualities of wrestlers of 
different martial arts styles.

Regarding the special physical 
fitness of Greco-Roman wrestlers, 
it can be stated that the level of 
development of speed-strength, 
strength qualities and special en-
durance is quite heterogeneous, 
taking into account the indicators of 
the coefficients of variation. When 
distributing athletes by level, it was 
found that 15% of them were at a 
low level, 33%  – below average. 
In our opinion, this may be due 
to some differences in the level of 
special fitness and different levels 
of qualification of wrestlers of this 
group.

Studies confirm the opinion of 
V. Voronyi, O. Lukina [19], G. Ko-
robeynikova, S. Latysheva [20] and 
E. Durukan, G. Gokhan Aydin [21] 
that a more targeted influence on 
the development of special phys-
ical qualities is necessary, which 
are closely related to the technical 
and tactical fitness of wrestlers and 
affect the manifestation of the indi-
vidual style of conducting a compet-
itive duel.

Thus, Greco-Roman wrestlers at 
the stage of specialized basic training 
differ significantly in terms of their 
level of preparedness, and the lev-
el of development of their strength, 
speed-strength qualities and special 
endurance is insufficient to maintain 
the pace of the fight throughout the 
fight, as well as to perform effective 
and productive technical and tactical 
actions. Therefore, wrestlers aged 
16-17 have significant reserves of 
preparedness and this requires tar-
geted pedagogical influence.

Conclusions
The level of physical 

development, general, special 
physical fitness and indicators of 
competitive activity of qualified 
wrestlers at the stage of specialized 
basic training were studied. The 
obtained data corresponded to 
the normal distribution law, and 

the data sets were processed by 
standard methods of mathematical 
statistics.

The indicators of physical 
development and physical fitness 
of all athletes of the group were 
within the normal range for this 
stage of training. The coefficients of 
variation of physical development 
indicators were from 3.07% to 
8.89% (excluding the weight of 
wrestlers and vital capacity); 
general physical fitness from 3.96% 
to 15.2%; special physical fitness 
was in the range from 5.43% to 
19.07% (except for the 10-throw 
deflection test  – 21.45%); special 
endurance from 6.64% to 16.02%; 
competitive activity from 5.86% 
to 15.68% (also except for one 
indicator  – performance in the 
stand  – 26.23%). So, basically the 
coefficients of variation were less 
than 20%. This confirms the fact 
of the relative homogeneity of the 
group according to all measured 
indicators. The relatively greater 
variability of the indicators 
of special preparedness and 
competitive activity indicates 
noticeable differences in special 
preparedness and the ability to 
realize their potential in a fight, 
and the wrestlers of this group 
have significant reserves of 
preparedness. The results of the 
conducted study reveal the need 
to improve the training process 
of Greco-Roman wrestlers at the 
stage of specialized basic training, 
taking into account the data of 
the ascertaining experiment. In 
general, the considered data on the 
analysis of the level of physical 
development, general and special 
physical preparedness of Greco-
Roman wrestlers can be integrated 
into scientific developments of 
training and competitive processes 
for the preparation of qualified 
wrestlers of different martial 
arts styles to ensure successful 
competitive activity.
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