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Abstract

Background and Study Aim: The period of special preparation in judo practitioners as well as in cadet pilots is one of the most important
elements of fitness formation closing the entire training process. Changes in fitness and physiological index-
es in athletes as well as their comparison during different preparation periods provide a diagnostic value in
the assessment of body performance. The aim of the study is knowledge about projected changes in the lev-
el of physical fitness and changes in the components of the body composition under the influence of a spe-
cial training process in judo practitioners in relation to the control group.

Material and Methods: Twenty-eight cadets (males) were tested in two groups: A (tested, n = 14) was made up of cadets, aged 18.92
+0.69 years, who trained in a sports judo section and who were preparing for the Polish Military Championships;
B (control, n = 14) was made up of pilot cadets, aged 19.14 +1.16 years, who followed a special fitness prep-
aration programme for flights. Fitness tests and determination of the components of body composition were
made prior to the training process (examination 1) and after the training process (examination Il). In the re-
search, fat mass (FM), fat-free mass (FFM), muscle mass (MM), total body water (TBW), extracellular water
content (ECW) and body cellular mass were determined (BCM) by means of the electrical bioimpedance meth-
od, using the AKERN 101 instrument.

Results: Groups A and B showed a statistically significant improvement in the total physical performance in exami-
nation Il. In examination Il, group A showed an upward trend in body composition components, whereas in
group B a downward trend. A slight increase in FM was observed in both groups. In examination |, a signifi-
cant difference (p<0.05) of higher values in FFM, TBW, BCM and MM was observed in group B rather than
in A. In examination Il, there were no significant differences between the groups in physical fitness tests and
body composition components.

Conclusions: In groups A and B, the implemented special training process improved the total physical fitness, which was
statistically significant in examination |l compared to examination |. The special training process showed a sta-
tistically non-significant increase in the values of the body composition components FFM, TBW, BCM, ECW,
MM and their decrease in the values of the pilot cadets.
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Technique - noun a way of
performing an action [36].

Training session - noun

a period of time during which
an athlete trains, either alone,
with a trainer or with their
team [36].

Training intensity - the effort
of training. A number of
methods are used to establish
training intensities which give
maximum benefits. These
include the lactic acid method,
minute ventilation method,
and target heart-rate [37].

Shime waza - chokehold
techniques. Judo is the only
Olympic sport where choking
is allowed. Legal areas of
human actions by means of
martial arts, where people
using techniques of chokings:
hapkido, Brazilian ju-jitsu, ju-
jitsu, krav maga, kung-fu,
sambo, unifight (as well as
other martial arts, with local
or regional impact and self-
defence art) [37].
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INTRODUCTION

The period of special preparation in judo practi-
tioners (judokas) as well as in cadet pilots is one
of the most important elements of fitness forma-
tion closing the entire training process. Changes
in fitness and physiological indexes in athletes as
well as their comparison during different prep-
aration periods provide a diagnostic value in the
assessment of body performance. The observa-
tions of such changes during testing make it pos-
sible to introduce training adjustments in athletes.
More and more frequently, the determination of
body composition components along with a diag-
nosis of physical fitness is being used for such stud-
ies [1-4]. Modern demands of competitive sports
impose, on a coach, the necessity to have compre-
hensive knowledge for practical applications. It is
also true for pilots with regard to the adaptation
of fitness and physical capacity to the latest highly
manoeuvrable aircraft. The period of special prepa-
ration for judo practitioners aims at applying signif-
icantly higher intensity measures to athletes, using
repetition and interval methods and limiting con-
tinuous work. However, in the case of pilot cadets,
the period of special preparation consists of shaping
spatial orientation, eye-hand coordination, balance
on a foundation of (targeted) body enhancement
exercises with an emphasis on all motor skills.

The cadets carried out a period of special prepa-
ration on Special Aviation Gymnastic Instruments
(SAGI), discussed in other published scientific
papers [5-8]. According to previous studies, the
intensity of exercises on SAGI was lower than in
the control group, though the strain on the body
was comparable to triathlon in athletes [7]. Cadets
performed isometric exercises, with simultaneous
body rotations in different planes on SAGI. The
exercises on SAGI heavily overburden the body
due to accelerations: positive +Gz (head-leg direc-
tion) overloads and negative -Gz (leg-head direc-
tion) overloads. Due to the peculiarities of the
training process (different training content) for
pilot cadets and judo practitioners, a compari-
son of the same physiological and fitness indexes
between them can provide valuable information
necessary for the current correction in training
session or in the training process [9].

In judo practitioners, a period of special prepara-
tion must ensure that they are in a top sporting
form during the competition period. On the other
hand, during this period in pilot cadets there is
a need to maintain the necessary targeted phys-
ical fitness in combination with the formation of
eye-hand coordination, spatial orientation and
balance, ensuring proper preparation for flights
in extreme conditions of their working environ-
ment [10, 11]. The intensity and type of physical
effort affect the components of body compo-
sition [12, 13]. The use of fitness tests in air-
men who practise judo with a determination of
body composition components, during the spe-
cial preparation period, when compared to pilot
cadets, showed differences which were of diag-
nostic significance in the adaptation of the body
under the intensity and load of the training pro-
cess. Somatic characteristics, training intensity
and the type of exercises influence changes in
physiological indexes of the body, including body
composition components [12, 13].

Taking this fact into account when comparing
judo practitioners and pilot cadets in the train-
ing process, an interesting direction of changes in
body composition components can be expected.
Therefore, these research are analyse the magni-
tude of changes in body mass components such
as fat mass (FM), fat-free mass (FFM), muscle
mass (MM), total body water (TBW), extracellu-
lar water content (ECW) and cellular mass (BCM)
before and after a special training process.

The aim of the study is knowledge about pro-
jected changes in the level of physical fitness and
changes in the components of the body compo-
sition under the influence of a special training
process in judo practitioners in relation to the
control group.

MATERIAL AND METHODS

Participants

Twenty-eight cadets (males) were tested in
two groups: A (judokas, n = 14) was made up
of cadets who trained in a judo sports section
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and who were preparing for the Polish Military
Championships; B (control; pilot cadets n = 14)
who followed a fitness preparation programme
for flights.

Group A, aged 18.92 +0.69 years, was charac-
terised by the following somatic features (body
height 173.62 +5.12 cm, body weight 67.56
+6.36 kg, BMI 22.49 +1.87 kgem?); after the
training period the somatic characteristics were
recorded (body weight 68.47 +5.73 kg, BMI
22.77 +1.66 kgem?) and a significant difference
was observed for age and BMI.

Group B, aged 19.14 +1.16 years, had the follow-
ing somatic characteristics (body height 177.03
+4.3 cm, body weight 73.21+5.05 kg, BMI 23.45
+1.78 kgem?); after the training period body weight
it equalled 72.45 £5.74 kg, BMI 23.20 £1.96 kgem?
with no significant difference from baseline mea-
surements in somatic characteristics.

When comparing the groups, statistically signif-
icant differences were found prior to the train-
ing period for body height (p<0.05), body weight
(p<0.0001) and BMI (p<0.0001). In contrast, no
significant differences in body weight and BMI
were found between the groups after the train-
ing period.

Fitness tests

In groups A and B, fitness tests were conducted
twice: before (examination I) and after a special
preparation period (examination Il) - in tables
“assess” The following fitness tests were used
for the examination: Aviation Synthetic Efficiency
Test (ASET) [14, 15], pull-ups on the bar, 16.5m
run, 10x10m shuttle run, forward bends from
lying down. In examinations | and Il, the units of
measurement in the used fitness tests were con-
verted into points: 14 pull-ups 200 pts; >200 pts,
1 pull-up equalled 10 pts; the result of 2.90 s in
a 16.5-meter race 200 pts, every 0.01 s 5 pts
were awarded; 29.3 s in a 10x10-meter shuttle
race 200 pts, every 0.1 s scored 3 pts; 71 repe-
titions of forward bends 200 pts, every forward
bend scored 5 pts; 49.0 s in the ASET execution
200 pts, every 0.1 s scored 0.8 pts.

Physiological examination

An analysis of the dynamic changes in HR of the
examined persons was recorded during train-
ing units to monitor training intensity using the
POLAR- TEAM 2 system.

Wochynski Z - Changes in the body composition...

Body composition test

The measurements were taken with a body com-
position analysis instrument, AKERN type BIA
101SE. The method for measuring body com-
position was based on (bioelectrical impedance
analysis) the use of low current and the differ-
ence in resistance of individual body tissues in
order to determine FM [kg], FFM [kg], TBW [kg],
BCM [kg], ECW [kg], ICW [kg] and MM [kg].
During the analysis of the components of body
composition, the examined person was in a lying
(horizontal) position with his limbs at a 30-degree
angle from the body axis. The electrodes were
glued to the skin on the hand and foot. Before
sticking the electrodes, the skin was washed with
a gauze pad soaked in a disinfectant [16].

Ethical issues

The consent for the research was granted by
the Ethics Committee of the Military Institute
of Aviation Medicine in Warsaw - decision no
03A/2009 of July 8, 2009.

Procedures

Special preparation programme for judo
practitioners

The judo practitioners’ special preparation pro-
cess involved training in an anaerobic and aer-
obic transition zone with a particular emphasis
on strength, speed and endurance. The author
exploited special elements of technical exercises.
The workouts were conducted using the repeti-
tion and the interval method. Special preparation
included sparring’s. The training unit was imple-
mented for 90 minutes, three times a week. The
intensity of the training units was monitored by
heart rate (HR) using the PRO TEAM device. The
mean heart rate during the training units equalled
141 +2.8 bpm

Special physical preparation programme for
pilots

The pilot’s special physical preparation pro-
cess was carried out on Special Air Gymnastic
Instruments (SAGI). The exercises on the Rhon
wheel, gyroscope and looping had the total
effect of being performed in all planes and axes
of the body. In this way, the exercises affected
the cardiovascular, nervous and muscular sys-
tems as well as the vestibular and vegetative
ones. The exercises were designed to increase
spatial orientation, eye-hand coordination, bal-
ance and resistance to airsickness. In addition,
the exercises on SAGI were intended to ensure
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a high psychomotor level in the cadet pilots, also
by maintaining a level of targeted physical fit-
ness during this period. The exercises were per-
formed individually and in teams. The next unit
was implemented for 90 minutes, three times
a week. The intensity of the training units was
monitored by heart rate (HR), using the PRO
TEAM device. The mean heart rate during the
training units equalled 108 +4.5 bpm.

Judo practitioners and pilot cadets were provided
with identical food and accommodation condi-
tions during the six-month training process. All
the examined persons followed a standard diet in
accordance with the principles of group catering.
The daily food ration equalled 4,500 kcal, includ-
ing 150 g fat (30%), 112.5 g proteins (10%) and
675 g carbohydrates (60%).

Statistical analysis

The results were subjected to a statistical anal-
ysis. The mean (M) and standard deviation (SD
or %) were calculated. A normal distribution of the
examined variables was checked by means of the
Kolmogorov-Smirnov test. Homogeneity of vari-
ance was tested using Levene’s test. The difference
between examinations | and Il in groups A and B
was calculated by a two-factor analysis of variance
(ANOVA) with repeated measurements. A compar-
ative analysis was applied between groups A and B
in examinations | and Il, using an analysis of vari-
ance with the Tukey Honest Significant Difference
(HSD) test for post hoc pair comparisons. A par-
tial effect size n?p (partial eta squared) was calcu-
lated for each variable [17]. A statistical analysis
of the examination was performed using Statistica
13.3 statistical software. The difference between
the means was considered statistically significant
when the p-value was under than 0.05.

RESULTS

There is a statistically significant difference in group
Ain the pull-ups on the bar in examination Il com-
pared to examination I. Groups A (judokas) and B
(pilot cadets) also showed a statistically significant
increase in total physical fitness in examination Il
compared to examination | (Table 1).

No significant changes were shown in the other
indicators. In group B, examination | showed
statistically significantly higher values of FFM,
TBW, BCM, MM compared to group A. In exam-
ination Il in group B, a decrease in FFM, TBW,

BCM, MM resulted in no statistical significance
in these components compared to group A.
There were no significant differences in physical
fitness tests between group A and B (Table 2).

In group A in examination I, there was a statis-
tically significant negative correlation between
FM and 10x10m and ASET. There was also a sta-
tistically significant correlation between forward
bending and lying down as well as FFM, TBW,
ECW, BCM, MM and body mass (BM) In exam-
ination I, a statistically significant correlation
was observed between forward bending and
lying down; also in FFM, TBW, BCM, MM and
BM. A statistically significant correlation between
ASET and FM was found (Table 3).

In group A in examination Il, the most significant
positive correlations were found between the
forward ends test and the five body composition
indicators. A negative statistically significant cor-
relation was found between body height (HB) and
ASET (r = -0.59, p<0.05) and positive correlation
with running at 16.5m (r = 0.55, p<0.05) (Table 4).

In group B in examination |, a statistically signifi-
cant correlation was observed between FM and
10x10m, 16.5m and total fitness (Table 5).

In group B in examination Il the most significant
negative correlations were found between the
16.5 m run test and the four body composition
indicators (Table 6).

DISCUSSION

The implementation of the special training period
in groups A and B (pilot cadets) showed no sig-
nificant differences in somatic characteristics in
examination Il. The training units used in groups
A and B, which differed in type and intensity of
the exercises, resulted in different directions of
shifts in body composition components. A non-
significant increase in body composition com-
ponents was observed in group A, whereas an
opposite trend was observed in group B. This
trend of shifts in body composition components
showed no significant differences between
groups A and B. Intensity, a type of exercise,
duration of the training unit and diet may cause
a different direction of shift in body composition
components in physically active individuals. At
this point, it is necessary to stress an increase in
body weight in group A and a decrease in group B.
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Table 1. Results of body composition components (M and SD) in examinations | and Il, and in physical fitness tests in

groups A (judokas, n = 14) and B (pilot cadets, n = 14).

Wochyniski Z - Changes in the body composition...

Group Variable [indicator]
Examination | Examination Il qu - F p
FFM [kg]
A 56.50 +5.45 57.174.78 0.46 0.12 0.72
B 60.02 +2.93 59.24 £2.94 1.88 0.50 0.48
TBW [kq]
A 41.35+3.97 41.85 +3.49 0.49 0.12 0.72
B 43.95+2.13 4336 +£2.15 1.96 0.52 0.47
ECW [kg]
A 18.19£1.84 18.45£1.73 0.59 0.14 0.70
B 19.30£1.30 19.18 £1.47 0.19 0.05 0.81
BCM [kg]
A 31.39+3.16 31.75 +£3.04 0.35 0.09 0.76
B 33.40 +1.81 32.77 +1.86 2.98 0.79 0.37
FM [kg]
A 11.10 £3.06 11.29 £2.87 0.08 0.02 0.86
B 13.19£3.71 13.20£4.17 0 0.00009 0.9
MM [kg]
A 38.39+3.82 38.85 +3.61 0.41 0.10 0.74
B 40.86 +2.14 40.14 +2.14 2.95 0.79 0.38
pull-ups on the bar [pts]
174.57 £48.98 205,92 £29.11 14.01 4.23 <0.05
202.21 £41.00 230.21 +£54.37 8.34 2.36 0.13
run 10x 10m [pts]
A 191.85 £24.27 196.57 £24.98 0.97 0.25 0.61
B 200.85 +£29.87 197.42 +28.69 0.36 0.09 0.75
run 16.5 m [pts]
A 181.78 £56.69 210.71 +£52.76 6.98 1.95 0.17
B 182.14 £49.75 205.00 +£30.44 7.63 214 0.15
forward bends [pts]
A 203.92 £85.08 246.07 £67.71 7.48 2.10 0.15
B 212.85 £63.29 258.21 £80.70 9.52 273 0.1
ASET [pts]
A 203.88 +44.46 223.14+38.82 5.42 1.49 0.23
B 211.02 £51.15 23134 +42.21 4.80 131 0.26
total physical fitness [pts]
A 956.02 £154.60 1082.42 +108.91 19.38 6.25 <0.02
B 1009,10+ 131.55 1122.20 £129.77 16.78 5.24 <0.05

M average; SD () standard deviation; ASET Aviation Synthetic Efficiency Test; n?, partial eta squared; F result of the

analysis of variance; p significance level, probability; pts points
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Table 2. Comparison of results of body composition components and physical fitness tests (M and SD) between groups
A (judokas, n = 14) and B (pilot cadets, n = 14) in examinations | and Il.

Period Variable [indicator]

ofassess  Group A Group B , F P
FFM [kg]

| 56.50 +£5.45 60.02 +2.93 14.87 454 <0.05

I 57.17 +4.78 59.24 +2.93 6.72 1.89 0.18
TBW[kg]

| 4135+3.97 43.95+2.13 15.14 4.63 <0.05

Il 41.85+3.49 4336 +2.15 6.76 1.88 0.18
ECW [kq]

| 18.19 £1.84 19.30 £1.30 11.58 3.4 0.07

Il 18.45+1.73 19.18 £1.47 5.34 1.46 0.23
BCM [kg]

| 31.39+3.16 33.40 +£1.81 13.98 4.22 <0.05

Il 31.75 £3.04 32.77 +1.86 4.28 1.16 0.29
FM [kg]

| 11.10 £3.06 13.19£3.72 9.15 2.62 0.1

I 11.29+2.87 13.20£4.17 7.13 1.99 0.16
MM [kg]

I 38.3943.82 40.86 +2.14 14.61 4.45 <0.05

Il 38.85+3.61 40.14+£2.14 4.80 131 0.26

pull-ups on the bar [pts]

| 174.57 +48.98 202.21 +41.00 9.15 2.62 0.1
Il 205.92 +29.1 230.21 +£54.37 7.70 217 0.15
run 10x10 m [pts]
| 191,85 £24.27 200.85 +£29.87 2.86 0.76 0.38
I 196.57 +24.98 197.42 +£28.69 0.03 0.07 0.93
run 16.5 m [pts]
| 181.78 £56.69 182,14 £49.75 0.001 0.003 0.98
I 210.71 £52.76 205.00 +£30.44 0.47 0.12 0.72
forward bends [pts]
| 203.92 +85.08 212.85 +£63.29 0.38 0.09 0.75
Il 246.07 £67.71 258.21 £80.70 0.71 0.18 0.66
ASET [pts]
| 203.88 +44.46 211,02 £51.15 0.59 0.15 0.69
Il 223.14 +38.82 23134 +42.21 1.08 0.28 0.59

Total physical fitness [pts]
| 956.02 +154.60 1009,10 £131.55 3.55 0.95 0.33
I 1082.42 £108.91 1122.20£129.77 2.88 0.77 0.38

M average; SD () standard deviation; qu partial eta squared; F result of the analysis of variance; p significance level,
probability; pts points
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Table 3. Correlation between body composition components and physical fitness tests in group A (judokas, n = 14)

in examination I.

Physical fitness test

Body composition component [indicator]

[points] FEM TBW ECW BCM FM MM BH BM
[kg] [kg] [kg] [kg] [kg] [kg] [em] kgl
pull-ups on the bar —0.006 —0.009 0.13 -0.13 0.04 -0.11 0.54* 0.01
run 10x10 m 0.19 0.19 -0.02 0.36 —-0.57* 0.34 0.15 -0.10
run16.5m —0.08 —0.09 -0.19 0.16 —0.43 0.001 0.09 —0.28
forward bends 0.778§ 0.77§ 0.788 0.70*** (.28 0.71# 0.42 0.808§
ASET 0.28 0.28 0.16 0.36 -0.61** 035 0.02 —0.05
total physical fitness 0.50 0.50 0.44 0.51 0.25 0.50 0.47 0.30

*p<0.05; **¥p<0.02; ***p<0.01; *p<0.005; *p<0.002; ASET Aviation Synthetic Efficiency Test; FFM free fat mass; TBW total
body water; ECW extracellular water; FM fat mass; BCM body cell mass; MM muscle mass; BH body height; BM body mass

Table 4. Correlation between body composition components and physical fitness tests in group A (judokas, n = 14)

in examination Il.

Physical fitness

Body composition component [indicator]

test [points] FFM TBW ECW BCM M MM BH BM
kgl [kg] [kg] kgl [kg] [kg] [em] kgl
pull-ups on the bar 0.07 0.07 —-0.02 0.13 —0.04 0.13 0.33 0.04
run 10x10 m —-0.33 —0.34 —-0.37 —-0.22 -0.52 —0.24 —-0.42 —-0.54*
run16.5 m 0.32 0.31 0.10 0.42 —-0.13 0.42 0.55* 0.20
forward bends 0.67***  0.67***  0.46 0.70***  0.36 0.71# 0.35 0.74#
ASET -0.27 —0.27 —0.14 -0.32 -0.61* —0.31 -0.59* —-0.53
total physical fitness ~ 0.43 0.41 0.19 0.51 -0.19 0.51 0.26 0.25

*p<0.05; ***p<0.01; p<0.005; ASET Aviation Synthetic Efficiency Test; FFM free fat mass; TBW total body water;
ECW extracellular water; FM fat mass; BCM body cell mass; MM muscle mass; BH body height; BM body mass

This fact may have resulted in a decrease in the
values of the body composition components in
group B with the exception of FM in which there
was a slight increase. In group B, however, the
recorded decrease in the values of the body com-
position components in examination |l remained
at a higher level than in group A.

The specificity of the exercises with sufficiently
low intensity on SAGI in different axes and planes
may have caused stress on the body in the ner-
vous, muscular, respiratory, blood circulation and
vegetative systems in the cadets, not increasing
but decreasing body composition components. In
group B, the timing of the training unit and the
intensity of the exercise may have increased the
percentage of free fatty acids for energy demands,

which is the highest under these conditions [18].
In group B in examination Il, the observed increase
in FM in line with exercise intensity with a concur-
rent decrease in BCM, MM FFM, TBW, may be
related to the adaptation to this type of exercise,
as well as to somatic characteristics.

The somatic characteristics in group B are more
similar to those of the examined groups, with the
best results on ASET [14, 10]. It was shown in our
own research [10] that the results achieved on
the ASET in pilot cadets were indicative of good
motor predispositions for the pilot’s job, taking
into account body weight. These facts have to
do with the optimum load of shaping motor skills
and a high level of motor coordination.
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Table 5. Correlation (r) between body composition components and physical fitness tests in group B (pilot cadets,

n = 14) in examination .

Body composition component [indicator]

Physical fitness

test [points] FFM TBW ECW BCM M MM BH BM
[kg] [kg] [kg] kgl [kg] kgl [em] kgl
pull-ups on the bar —0.16 —-0.16 —-0.25 0.00 —-0.35 -0.02 —-0.17 —-0.35
run 10x10 m —-0.32 —-0.32 -0.41 -0.10 —0.75# —-0.13 0.02 —-0.73#
run 16.5m —0.18 —0.18 —0.40 0.1 -0.861 0.07 0.005 —0.74#
forward bends —0.07 —0.06 —0.04 —0.07 0.17 —0.07 —0.27 0.08
ASET -0.02 —0.01 -0.03 0.009 —0.21 0.009 0.003 -0.17
total physical fitness ~ —0.23 -0.23 —-0.36 —0.01 —0.60* —0.04 —-0.17 —0.58*

*p<0.05; #p<0.005; "p<0.0001; ASET Aviation Synthetic Efficiency Test; FFM free fat mass; TBW total body water;
ECW extracellular water; FM fat mass; BCM body cell mass; MM muscle mass; BH body height; BM body mass

Table 6. Correlation between body composition components and physical fitness tests in group B (pilot cadets, n = 14)

in examination Il

Body composition component [indicator]

Physical fitness

test [points] FFM TBW ECW BCM M MM BH BM
kgl [kg] kgl [kg] kgl [kg] [em] [kg]
pull-ups on the bar —-0.15 —-0.15 —-0.42 0.25 —-0.52 0.20 —-0.27 —0.46
run 10x10 m —0.08 —0.08 —0.24 0.14 -0.09 0.1 0,36 -0.10
run 16.5m —-0.53* —0.53* —0.45 —0.34 —0.78§ —0.38 0.05 —0.841
forward bends 0.06 0.06 0.09 —0.007 0.25 0.001 —-0.07 0.21
ASET -0.13 =013 —-0.31 0.13 0.74# 0.10 0.14 —-0.6*
total physical fitness —-0.21 —-0.21 —-0.37 0.09 —0.51 0.05 —-0.02 —0.48

*p<0.05; #p<0.005; $p<0.002; "p<0.0001; ASET Aviation Synthetic Efficiency Test; FFM free fat mass; TBW total body
water; ECW extracellular water; FM fat mass; BCM body cell mass; MM muscle mass; BH body height; BM body mass

Starosta [19] observed that exceeding the opti-
mal physical load in the formation of motor skills
can reduce the level of motor coordination.
Similarly, it was found in the author’s research
that cadets who achieved maximum results in
the 1,000m, 100m run and pull-ups on the bar
obtained worse results in ASET [14]. In group A,
there was no significant correlation between total
fitness and FM. Such correlations are related to
a higher level of training intensity (in the aerobic
transition zone), as shown in earlier studies [5].
In group B, total physical fitness scores corre-
late significantly with FM in examination | and
non-significantly in examination Il, which may
be related to weight loss. In group A, an appar-
ent change of correlation signs “+” to “~"between
body composition components and physical

fitness tests in examination Il compared to exami-
nation | may indicate a high intensity of the train-
ing process in the zone of aerobic metabolism,
causing a shift in body composition components.
In group B, among the labelled body composition
components, the author found a change in the
correlation sign “+” to “~” only in the MM com-
ponent in correlation with physical fitness tests,
which confirms lower intensity of the training
process in the zone of aerobic metabolism and
the training emphasis on strength capacity.

Fat-free body mass strongly influences strength
and endurance performance [20]. Judging by
the background of the shifts in body composi-
tion components in group A, it can be concluded
that in group B a problem regarding endurance

200 | VOLUME 18 | 2022

www.archbudo.com



has become apparent, which is probably at
a lower level, as indicated by the increase in FM.
Endurance training in pilots is still a subject of
discussion and research [21, 22]. FM increased
in group A with a higher intensity of the train-
ing process compared to group B, suggesting an
adjustment in diet and exercise intensity.

The present examination may also point to over-
weight in some judo practitioners and pilot cadets.
This problem was highlighted in the examination by
Maciejczyk et al. [24] and Gazdzinska et al. [23] in
their examination, also pointed out that weight gain
regardless of component composition can reduce
aerobic capacity. In group A (judo practitioners), the
changes in the direction of growth of the compo-
nents of body composition shown in examination Il
in comparison with group B (pilot cadets) may indi-
cate that the period of special training should be at
a higher level of intensity, bringing the judo prac-
titioners to the zone of anaerobic metabolism. In
examination Il, no significant increase in body com-
position components was observed compared to
examination I. Palka et al [ 25] observed that spe-
cific training of judo practitioners develops anaer-
obic fitness.

In conclusion, the difference shown between the
test group and the control group and the inter-
nal group correlations between physical fitness
tests and body composition components indi-
cated a need to change a diet which will be better
suited to the exercise load. It should be empha-
sised that the body composition components
FFM, MM, BCM and TBW and even a minor
shift under the influence of physical exercise in
groups A and B may have a genetic basis, indicat-
ing a predisposition to a physical activity. Such
observations are in line with previous observa-
tions by Mala et al [26]. The dynamics of changes
in physiological processes under the influence of
specific physical exercises is very high. Therefore,
diet and dietary supplementation should be
matched to the intensity and load of exercise as
an important factor in regulating body weight.

The present examination is important for future
research regarding dietary habits, changes in
body hydration and changes in the direction
of body composition components in order to
achieve optimum motor ability and maximum
fitness necessary for judo practitioners and pilot
cadets. In sport and working environment of the
pilot, body weight should be regulated via body
composition components.

Wochynski Z - Changes in the body composition...

The discussion of these unique studies on the
application of judo elements in the training of
military pilots cannot fail to reflect on the appli-
cation possibilities of the new, developing sub-dis-
cipline of science of martial arts [27]. In this new
applied science, judo occupies a special place, and
the symbolic moment of recommending judo as
a system of universal physical and moral education
is Jigoro Kano's lecture during the 1932 Olympic
Games in Los Angeles [28]. Meanwhile, judo is rec-
ognized in the modern world almost exclusively
as an Olympic sport, the first of Asian origin [29].

Admittedly, the concept (hypothesis) of Kalina
and Marcinik [30] regarding shime waza training in
increasing tolerance of acceleration of +Gz among
military pilots has not yet been empirically verified,
although a tool is already available (shime waza
test (QASWT [31]), This test belongs to the cat-
egory of quasi-apparatus [32], so it is cheap and
easy to use in training practice and in diagnos-
tics. The reason for the slow implementation of
not only professional training of military pilots (e.g.
survival [33]) or policemen [34], but many other
sensible recommendations into practice can be
explained by the apt statement of Jaskélski and
Ordytowski [35] about “educational conservatism”.

CONCLUSIONS

In groups A and B, the implemented special
training process enhanced the overall physi-
cal fitness which was statistically significantly
in examination |l compared to examination |.
The special training process showed a statisti-
cally non-significant increase in the values of
the body composition components FFM, TBW,
BCM, ECW, MM and their decrease in the val-
ues of the pilot cadets. The decrease in the val-
ues of the body composition components in the
cadets had to be matched with the type of exer-
cise, lower intensity of the training process and
higher fat burning. The correlative relationship
of fat mass with total fitness and ASET was con-
firmed by the intensity of the training process
involving fat burning in judo practitioners and
pilot cadets, whose fat burning was faster due
to the specificity of the exercises.
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