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INFORMATION ABSTRACT
Article history: The research aimed to determine the relationship between the universal and
Submited: 14 November 2019 special physical fitness of judoists. The study involved players from the young-

ster (U16) and junior (U21) age group from provincial teams. The International
Physical Fitness Test was used to measure comprehensive fitness, and the
Special Judo Fitness Test was applied to assess special fitness. The research
has shown that juniors exhibit a higher level of all-round (excluding flexibility)
and special fitness than youngsters. More relationships between comprehen-
sive physical fitness and special fitness were demonstrated in the youngster
group. Leg muscle strength, endurance, agility, and abdominal strength were
found to have the most significant impact on the overall level of all-round fit-
ness in the youngster age group, while in the age group under 21, endurance,
hand strength, and arm strength had the most significant impact. It has been
shown that the combination of individual components of versatile fitness in
a given training cycle may bring positive effects in shaping those features in
both age groups. Besides, it has been shown that when taking account of the
athlete’s ontogenetic development and his/her sensitive period, the relation-
ships between the components of comprehensive fitness and comprehensive
and special fitness can significantly affect the effectiveness of the training
process in both age groups.

Accepted: 25 August 2020
Published: 15 December 2021

KEYWORDS

judo, special physical fitness, comprehensive physical fitness,
provincial team, junior

© 2021 by Author(s). This is an open access article under the Creative Commons Attribution
BY International License (CC BY). http://creativecommons.org/licenses/by/4.0/

Introduction

Sports training in each sporting discipline is based on a multifaceted structure divided into
two main components: the time and material structures. The time structure includes train-
ing stages (comprehensive, targeted, special) and the cycles in which the training process is
carried out (macro-cycles, mesocycles, micro-cycles, training units). On the other hand, the
material structure consists of agile, technical, tactical, mental, and theoretical (intellectual)
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preparation [1]. Sports training should be conducted by a specialist, i.e., a trainer able to
properly plan, organize, and implement it to lead the athlete to full development and achiev-
ing the highest results [2].

Each planned sports training process assumes the achievement, implementation of a goal as-
sumed at its beginning (and which may change during its duration). Real planning of achieve-
ments is favored by knowing as many variables as possible, influencing the athlete’s level at
a specific sports level. That requires, among other things, the knowledge and proper use of
tools that enable the assessment and analysis of changes in individual training components,
which should provide feedback for the trainer on the effectiveness of the actions taken. One
of the essential elements is the level of all-around fitness necessary in every sports discipline,
and special fitness dedicated to a specific sport, which gives information about preparation
for sports competition [3]. Importantly, training of both comprehensive and special physical
fitness in combat sports should be assigned a unique role, as it is one of the factors deter-
mining the effectiveness of techniques performed in combat sports [4].

Youngsters are the youngest age group in the Youth Sports System (SSM) in Poland, where
sports training for gifted youth is conducted within the provincial team [5]. From 2018, in judo
in Poland, youngsters are 14-15 and juniors — 18-20 years old [6]. According to the regulations
of the World Judo Federation, competitors who are at least 15 years old (for a calendar year)
[7] have the right to start in competitions of the senior age category, i.e., when referring to
the competition at the national level, the oldest competitor from the youngster group has the
right to take part. The judoists practically do not compete in the senior group, but more than
once, juniors do it successfully, an excellent example of winning the Seniors World Champion
title in 2018 by less than an 18-year-old competitor from Ukraine — Daria Bilodid [8].

In the studies related to comprehensive and special physical fitness issues conducted so far,
athletes of the male provincial team level have not been analyzed. There were also no anal-
yses of their individual components in the youngster and junior age groups.

The research aimed to identify the relationships between comprehensive and special fit-
ness and their individual components among judoists from the provincial judo team in the
youngster and junior age groups. Because it is the level where formal and organized training
takes place, it can serve as a useful reference for coaches whose athletes are trying to qual-
ify for the provincial team in their age category. It will be useful in planning training cycles
in which individual motor skills, showing the most remarkable dependence on each other,
will be combined. Besides, these studies can be a useful reference in the case of studies
conducted on a group of national team judoists, which would provide information about the
importance and relationship of comprehensive and unique motor skills in judo at different
levels of advancement.

Material and research methods

The study involved judo athletes from provincial teams from the Wielkopolskie and Lubelskie
Provinces. They were appointed for the summer training camp, which took place at the same
time and place, and it was the same (preparatory) period in the training organization plan for
all respondents. The research was carried out at the beginning of the summer training camp
during the preparation for the second part of the season. Ten athletes from the youngster
age group (under 16) and seven from the junior category (under 21) were examined. The
mean age in the first group was 14.56 (SD = 0.56), and in the other — 19.06 (SD = 0.91). The
training experience was 6.45 (SD = 1.54) and 10.86 (SD = 1.35) years, respectively.

681



Adam Prokopczyk

The general physical fitness test was carried out using the International Special Judo Fitness
Test consisting of a 50 m run [s], long jump [cm], 800 m run [s], dynamometric hand mea-
surement [kg], pull-ups on the stick, agility run 4x10 m [s], forward bends from backward
lying for 30 seconds, and forward torso bends [cm]. The comprehensive physical fitness tests
were divided into two days. The evaluation of the results obtained in individual tests was
made based on score tables regarding the respondents’ calendar age to compare the specific
components’ level reliably [9].

The study of special physical fitness was carried out using the Special Judo Fitness Test [10].
The test consists in working in intervals in three series, separated by 10 s breaks. The study
involves 3 exercising athletes — 1 participant and 2 co-exercising ones. The tested compet-
itor stands between the exercising persons, at the 3 m distance from each of them. When
signaled, he/she moves from one person to the other and performs the ippon seoi nage
throw. During the test, the throws made in each series, their sum, and the heart rate (HR)
are measured immediately after the test and 1 minute after the test ends. The ratio (HR im-
mediately after (a heartbeat per minute) + HR after 1-minute rest) / the sum of the throws
is calculated based on the above measurements. To simplify the interpretation, it can be said
that the lower the value of this indicator, the better the test result should be assessed [10].

Statistical methods

Due to the small number of respondents, the Spearman’s rank correlation was applied for
statistical analysis with the use of the Statistica 13 program.

Analysis of the results

Table 1 displays the statistical characteristics of the results of motor tests in youngsters and
juniors. In all tests, except for one, included in the comprehensive physical fitness test, the
junior age group’s judoists obtained better results than the youngsters.

The provincial team athletes under 16 obtained, on average, 417.6 (SD = 46.43), while those
up to the age of U21 obtained 499.43 (SD = 34.63) points. When comparing the above, it is
evident that the older ones have a nearly 20% better level of all-round physical fitness than
the youngsters, relating their results to age norms.

The analysis of the Special Fitness Test (Table 2) includes the number of throws made, heart
rate after the test, heart rate after 1 minute of rest, and the index (which is the final form of
assessing the special fitness level that was calculated on this basis). The youngster age group
judoists made on average fewer throws (26.2; SD = 2.74) than the juniors (27.86; SD = 4.02).
The youngsters also had a lower heart rate immediately after the test (188.6; SD = 12.58) than
the juniors (193.71; SD = 7.52). After 1 minute of rest, the U16 team athletes showed a higher
heart rate (129.2; SD = 15.95) compared to the U21 team athletes (126; SD = 6.93). When
calculating the index, the lower, i.e., following the test assumptions, better was achieved by
the juniors who reached 11.7 (SD = 1.86) compared with 12.19 (SD = 0.85) of the youngsters.

Performing statistical analysis of comprehensive fitness and special fitness of the judo team
athletes in the youngster group (Table 3), links with age, versatile and special fitness, and
individual components of the comprehensive physical fitness were shown. Although the age
difference in the youth group is not large (the youngster group includes two years), it showed
three significant relationships. Older athletes were characterized by lower hand strength (r =
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Table 1. Results of athletes’ comprehensive physical fitness
in the youngster and junior age groups

Youngsters Juniors

Variable Results Standard Results Standard

[points] deviation [points] deviation
50 m run 40.30 10.98 50.57 5.97
Standing long jump 51.20 9.22 57.57 9.68
800 m run 48.50 7.86 59.57 1.62
Hand strength 49.50 9.02 49.71 8.83
Pull-ups on the stick 55.50 9.49 92.43 9.74
4x10 m run 43.40 8.85 49.71 6.70
Forward bends from backward lying 75.30 12.00 89.71 10.92
Forward torso bends 53.90 5.15 50.14 6.77
Total points 417.60 46.43 499.43 34.63

Source: Own study.

Table 2. Results of the Judo Special Fitness Test

Youngsters Juniors
Total throws 26.20 2.74 27.86 4.02
HR after the test 188.60 12.58 193.71 7.52
HR after 1 minute of rest 129.20 15.95 126.00 6.93
Index 12.19 0.85 11.70 1.86

Source: Own study.

—0.69; p < 0.05), more throws (r=0.76; p < 0.05) and a lower (i.e., better) index of the Special
Judo Fitness Test (r =—0.79; p < 0.05). The relationships between all-round and special fitness
concerned the number of throws made in the third series, the sum of all throws made, and
the heart rate after 1 minute of rest. Relationships were found with the number of throws
made, indicating that people with greater hand strength make fewer throws in 3 series (r =
—0.72; p<0.05) and in all series in total (r =—0.68; p < 0.05). Moreover, a lower total number
of throws was recorded among people achieving a higher result in the forward torso bend test
(r=-0.65; p < 0.05). The higher heart rate after 1 minute of rest was achieved by those who
scored more points for their results in the long jump (r = 0.66; p < 0.05), the 800 m run (r =
0.73; p <0.05), and forward bends from backward lying (r =0.92; p < 0.05). The links between
the various comprehensive physical fitness dimensions mutually increasing the level were
demonstrated. The athletes achieving higher results in the long jump obtained better results
in the 50 m run (r = 0.64; p < 0.05), the 800 m run (r = 0.78; p < 0.05), 4x10 m run (r = 0.68;
p < 0.05), and forward bends from backward lying (r = 0.71; p < 0.05). Moreover, a similar
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Table 3. Significant correlations of athletes’ comprehensive and special fitness
in the youngster age group

Forward Forward
. 50 m Long 800 m Hand 4x10 m | bends from Total
Variable Age . torso R
run jump run strength run backward points
. bends
lying

50 m run -0.06
Long jump -0.02 0.64
800 m run 0.31 0.38 0.76
Hand strength —-0.69 0.12 -0.14 -0.39
4x10 m run -0.31 0.67 0.68 0.28 0.25
Forward bends
from backward -0.15 0.51 0.71 0.69 -0.26 0.48
lying
Total points -0.28 0.60 0.89 0.76 0.04 0.65 0.84 0.34
TSSR Judo 076 | 015 | 007 | 018 -0.72 0.06 0.06 -057 | -0.15
— 3" series
TSSR Judo 0.55 -0.28 0.06 0.20 -0.68 0.03 0.16 -0.65 -0.09
— total throws
TSSR Judo
— HR after -0.07 0.49 0.66 0.73 -0.30 0.50 0.92 -0.06 0.80
1 min
Isiiz;:do -0.79 0.02 -0.26 -0.47 0.55 -0.08 0.01 0.54 -0.04

Source: Own study.

relation was demonstrated by the relationship between the 50 m run and the 4x10 m run (r =
0.67; p < 0.05) and the 800 m run, and the forward bends from backward lying (r = 0.69; p <
0.05). Importantly, the overall level of all-round physical fitness was most shaped by obtaining
higher results in the long jump (r = 0.89; p < 0.05), in the 800 m run (r = 0.78; p < 0.05), the
4x10 m run (r = 0.65; p < 0.05) and forward bends from backward lying (r = 0.84; p <0.05).

When analyzing the significant relationships between the juniors’ comprehensive and special
physical fitness (Table 4), relationships between the individual components of comprehensive
fitness in relation to each other, and the relationship with one of the Special Fitness Test el-
ements were noted. Significant relationships were found with the heart rate after 1 min rest
after completion of the Special Fitness Test. Competitors who obtained more points in the
50 m run (r = 0.88; p < 0.05), long jump (r = 0.82; p < 0.05), and the dynamometric measure-
ment of hand strength (r = 0.78; p < 0.05) had a higher heart rate measured 1 minute after
the end of the test. Searching for the relationships of the individual components of versatile
fitness, significant mutually reinforcing ones were noticed between the long jump and 50 m
run (r =0.92; p < 0.05) and the 800 m run (r = 0.78; p < 0.05), between pull-ups on the stick
and a forward bend from backward lying (r = 0.80; p < 0.05) and a forward torso bend (r=0.77;
p <0.05), which additionally correlates positively with forward bends from backward lying (r =
0.98; p < 0.05). Importantly, it was noted that more points for the entire comprehensive physi-
cal fitness test were obtained by the athletes who achieved better results in the 800 m run (r =
0.81; p < 0.05), hand strength (r = 0.85; p < 0.05) and pull-ups on the stick (r = 0.80; p < 0.05).
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Table 4. Significant correlations of athletes’ comprehensive and special fitness
in the junior age group

Forward
. 50 m Long 800 m Hand IS LS Forward Total
VELELD run B run strength G5 UChs bends oints
jump E stick backward ¥
lying
50 m run
Long jump 0.92
800 mrun 0.56 0.78
Hand strength 0.58 0.64 0.59
Pull-ups on 0.00 0.18 051 0.66
the stick ’ ’ ’ ’
Forward bends
from backward -0.27 0.04 0.43 0.22 0.80
lying
Forward bends -0.25 0.07 0.40 0.24 0.77 0.98
Total points 0.49 0.70 0.81 0.85 0.80 0.60 0.63
TSSR Judo
—HR 0.88 0.82 0.54 0.78 0.32 0.00 -0.02 0.64
after 1 min
Source: Own study.
Discussion

Problems that repeatedly arise in research on special fitness are the certainty of the use-
fulness of a given unique fitness tool and the legitimacy of using it in specific age groups,
mainly young players. In research aimed at verifying the legitimacy of the use of the special
judo motor fitness test, namely the Sterkowicz Test, the usefulness of using it in the senior
and junior age groups and age groups including underage judoists was compared. The study
involved athletes of all age groups who underwent the same training. The results (based on
the level of lactates in the blood after exercising) showed a high similarity of the test to sports
combat and a particular training form — randori. The examination proved the legitimacy of
subjecting all age groups to the Sterkowicz Test, which is excellent preparation for a sports
fight [11]. Regular assessment of comprehensive and special fitness levels will allow drawing
many useful conclusions and possibly modifying the sports preparation process. Based on
this, it is necessary to monitor the athlete’s long-term changes, compare the obtained results
to track changes, and look for determinants affecting the level of special fitness similar to
sports combat. Besides, it will make it possible to optimize the creation of individual training
cycles in motor terms to maximize the comprehensive and special preparation, which are
integral components of judo sports combat.

When comparing the provincial team athletes, it can be observed in the youngster and junior
age groups that in all trials (excluding the flexibility test) and in the overall approach, those
from the older group are at a higher level of versatile physical fitness. As in the comprehensive
physical fitness test, the junior age category judoists also present a higher level of special fit-
ness. That is mainly evidenced by the number of throws made in the same time unit and the
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index whose value is lower than in the youngster group. It indicates that it is necessary to raise
the level of physical fitness, both comprehensive (concerning the population) and special (in
relation to younger athletes), to stay at the provincial team level. Similar relationships were
shown in tests on differences in morphological and physiological characteristics among elite
senior and junior judo athletes [12], where a better predisposition to results in the senior
age group than in the junior age group was revealed in all monitored areas. The identified
and desired traits for athletes with lower performance levels were shown as the cause [12].
In this case, the lower efficiency level can be understood in two ways: as the age where the
athletes are in the lower age group (senior—junior; junior-youngster) and as the lower level of
sports struggles (the national team judoists — the provincial team judoists). Moreover, other
studies have concluded that judo athletes undergoing long-term performance-oriented train-
ing tend to have similar results in special tests after some years of training of the same type
[13]. However, it emphasizes the need to follow the athlete’s training process from an early
age and carefully test and analyze changes in individual components of his/her fitness.

In this case, age is strongly related to the knowledge of human development, the sen-sory
phases of specific motor skills and the ability to develop them and to plan appro-priate loads
in different age groups [14]. This issue is particularly relevant for youth athletes, who are in
a period of dynamic ontogenetic development, which may trans-late into an individual level
of comprehensive fitness. In the youngster age group on the provincial team level, the most
shaping general dimensions are leg muscle strength, endurance, agility, and abdominal mus-
cle strength. In the group of juniors presenting this level, the most influential in the overall
dimension are endurance, hand strength and arm strength. Therefore it can be assumed that
it is necessary to continu-ously shape and strengthen endurance, and as the athlete grows
up, to focus more on upper limb strength. It may be confirmed by the fact, that in the group
of youngster athletes it has been noticed that the excessive hand strength negatively influ-
ences the particular elements of the special judo fitness test. Therefore it can be concluded,
that the excessive concentration on the upper limbs strength training in this group does not
positively influence the special physical fitness, which can often influence the effect of the
fight. Moreover, taking into consideration the age of the athletes in the youngster group
and the development of their anthropomotorics , training at this stage should be aimed at
a holistic and balanced, all-round development. Confirmation of these obser-vations can
be studies on changes of physical and special abilities of teenage judo competitors during 4
week preparation period to national championships. There was also an inverse correlation
in strength tests of: hands (in the handgrip test), legs (in the jumping height test) and arms
(in the 30-second test on the rope trainer) with special fitness, measured by the Sterkowicz
Test. The authors of these studies indicated that during the preparatory period one should
focus more on shaping comprehensive and special fitness, so that during the period of in-
tensive preparation for the champion-ships none of the physical fitness dimensions would
negatively influence the special fitness [15].

When analyzing the relationships of the comprehensive fitness individual components, it can
be assumed that in the same training period (cycle) one can focus on related components,
thanks to which their training may lead to mutual shaping and increasing the training level.
In the group of youngsters, speed training could be combined with the muscle strength of
the lower limbs and agility, muscle strength of the lower limbs with speed, endurance, agil-
ity and the abdominal muscle strength, endurance with the strength of the lower limbs and
the abdominal muscle strength, agility with the speed and strength of the lower limbs, and
the strength of the abdominal muscles with the strength of the lower limbs and endurance.
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However, at this age, special attention should be paid to the types of fitness and the correct
planning of loads and arranging training units that shape training cycles. Thus, at the adoles-
cence age, the training of maximum strength, strength endurance, and anaerobic endurance
should only be initiated, training of general strength, speed and aerobic endurance should
be gradually increased in volume, and flexibility training may have the character of competi-
tive training [16]. It is the careful control of ontogenetic changes in athletes and taking them
into account along with sensitive periods and the demonstrated relationships between the
components of comprehensive fitness as well as comprehensive and special physical fitness
in the training process that can give this age group a significant progress in sports preparation
for competition at least at the provincial level.

Similarly, in the junior category, the most significant effect in shaping versatile fitness can be
expected when combining speed training with the strength of the lower limbs, strength of
the lower limbs with speed and endurance, endurance with the strength of the lower limbs,
strength of the upper limbs with the strength of the abdominal muscles and flexibility, the
abdominal muscle strength with the strength of the upper limbs and flexibility, and flexibili-
ty with the strength of the upper limbs and the abdominal muscles strength. Similar results
were shown in tests related to biomechanics and special methods for judo training process
control in the junior group. The relationship between absolute and relative power output
and speed in the maximum cyclo-ergometric test and the ratio in the judo motor fitness test
was demonstrated. In the junior training process, it has been pointed out that it is neces-
sary to regularly shape and test the level of comprehensive and special fitness, as there is a
significant relationship between them [17]. When bearing in mind those dependencies and
the interdependencies of individual motor skills demonstrated in the conducted research, it
will be possible to create training cycles that will be more individualized and optimized for
the athlete (based on previously conducted regular testing). In principle, the desired effect
of such activities will be to increase the level of comprehensive and special fitness, which
significantly affects the level of sports combat. That, in turn, may translate into an increase
in the provincial team judoist’s sports level, in the youngster and junior groups, respectively.

Conclusion

For the athlete to stay at the provincial team level, from the youngster to junior age group,
one of the necessary elements is to raise his/her level of physical fitness, both versatile and
special.

In the adolescent age group, comprehensive physical fitness showed more relationships with
special judo fitness levels than in the junior group at the provincial team level. That indicates
that at an earlier age, the level of versatile fitness of judoists has a more significant impact
on sports results than in older age.

In both age groups, comprehensive development of physical fitness is necessary. More at-
tention should be paid to leg muscle strength, endurance, agility, and abdominal muscle
strength in the youngster group, while in the junior group to endurance, hand strength, and
arm strength. They significantly affect the overall level of all-round fitness in the provincial
team athletes.

When planning training micro-cycles, it is possible to consider the combination of specific,
interrelated motor skills, which will increase the effectiveness of the training process carried
out in individual age groups.
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Sprawnos¢ fizyczna wszechstronna a specjalna zawodnikéw judo
kadr wojewoddzkich w grupach wiekowych mtodzik (U16) i junior (U21)

STRESZCZENIE Celem badan byto okreslenie zwigzkdéw miedzy sprawnoscig fizyczng wszechstronng
i specjalng zawodnikéw trenujgcych judo. Badaniom poddano zawodnikdw z grupy
wiekowej mtodzik (U16) i junior (U21), ktdérzy sg zawodnikami kadry wojewddzkiej. Do
pomiaru sprawnosci wszechstronnej wykorzystano Miedzynarodowy Test Sprawno-
$ci Fizycznej, a do oceny sprawnosci specjalnej Test Specjalnej Sprawnosci Ruchowej
w judo. Badania wykazaty, ze juniorzy prezentujg wyzszy poziom sprawnosci fizycznej
wszechstronnej (z wytgczeniem gibkosci) i specjalnej niz mtodzicy. W grupie mtodzika
wykazano wiecej zwigzkéw sprawnosci fizycznej wszechstronnej ze sprawnoscia spe-
cjalng. Odnotowano, ze w grupie wiekowej mtodzika najwiekszy wptyw na poziom
0golny wszechstronnej sprawnosci fizycznej ma sita miesni nég, wytrzymatos¢, zwin-
nosc¢ i sita miesni brzucha, natomiast w grupie do lat 21 wytrzymatos¢, sita dtoni i sita
ramion. Wykazano, ze potaczenie pewnych sktadowych sprawnosci wszechstronnej,
w danym cyklu treningowym, moze nies¢ pozytywne efekty w ksztattowaniu tych cech
w obu grupach wiekowych. Ponadto wykazano, ze uwzglednianie rozwoju ontogene-
tycznego zawodnika, okresu sensytywnego w jakim sie znajduje, zwigzkéw pomiedzy
sktadowymi sprawnosci wszechstronnej oraz pomiedzy sprawnoscig wszechstronng
i specjalng moze znaczgco wptywac na efektywnos¢ prowadzonego procesu trenin-
gowego w obu grupach wiekowych.

StOWA KLUCZOWE judo, specjalna sprawnos¢ fizyczna, wszechstronna sprawnosc fizyczna,
kadry wojewddzkie, junior
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