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SUMMARY

The goal of  a coach is to prepare an appropriate model of  training for their athletes and provide 
adequate and healthy way of  regulating their body weight.

On a sample of  32 judo athletes of  younger senior age on the territory of  the city of  BanjaLuka 
and municipality of  Laktaši, a specific model of  training was applied for a period of  ten weeks and 
the judo athletes were divided into two groups. One group was the control group, and other was 
experimental. The experimental group has implemented 60 training sessions, of  which 40 judo train-
ings (25 technical-tactical and 15 situational judo trainings-randoria) and 20 trainings with the load 
(50-80% of  1 RM).

In this period, the control group worked only judo trainings or 40 training sessions. Statistical 
analysis of  the results is divided into two segments - the descriptive statistics and application of  meth-
ods of  the inferential statistics. The initial and final measurements of  body composition of  groups 
were conducted by the bioelectrical impedance(BIA method), and the two-component(2C) model was 
used for this work - which divides the whole body in total body fat (fat mass) and non-fat body mass 
(fat-free mass). From the field of  descriptive statistics on the level of  the entire sample, the central and 
dispersion parameters were calculated. The methods of  inferential statistics used in this study were 
t-test for dependent and independent samples and analysis of  covariance.

The values of  percentage of  body fat in the experimental group, which was exposed to a specific 
training process for a period of  ten weeks, were notably statistically reduced during this period.Value 
of  body fat from an initial 23.10% after the training protocol, decreased to 20.41%, on the .01 level 
of  significance. Values of  the percentage of  body fat in the control group were kept on the same, 
higher level than recommended for judo, even after the training, pointing to the effects of  their less 
successful training protocol.
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INTRODUCTION

Judo is an Olympic discipline, widespread throu-
ghout the world. Some studies have shown that judo 
athletes possess an exceptional strength, capacity and 
flexibility, as well as low body fat (Thomas, Cox, 
LeGal, Verde, & Smith, 1989). With the advent of  
modern judo, a skill adopted by majority, and given 
the different somatic types, it became necessary to 
divide them into some more homogeneous groups 
by weight. It was necessary to adopt certain rules of  
fighting and deploy the competitors by their body 

weight. At official competitions, judo athletes com-
pete with opponents who have similar weight, and 
the opponents in accordance with weight categories, 
which were three at first, then five, and for over 
twenty years, there have been seven categories. The 
goal of  the division in categories is to ensure fair and 
equal fight in terms of  strength, power and agility 
(Artioli et al., 2010). It is known that some judo at-
hletes use several harmful and unlawful methods and 
means to regulate their body weight, ie. speed up 
weight loss, which would give them precedence over 
lighter and weaker opponent.
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The polls showed that 80% of  competitors take 
part in the process of  losing weight. According to 
these researches, what is most commonly applied in 
such a low sodium diet, which contributes to weight 
loss, are severe restrictions on taking liquids and food, 
use of  saunas, heated rooms and exercise in rubber 
suits (Steen & Brownell, 1990; Tipton & Tcheng, 
1970).

Use of  diuretics, laxatives, diet pills are the extre-
me methods that are often mentioned in the literatu-
re (Steen & Brownell, 1990). It is always important 
to stress that these are illegal means and methods in 
sport. Athletes correct weight several times in the 
season, so their weight ranges from 5% to 10% of  
total body weight (Ibid).

Recent research has shown that the incorrect way 
to lose weight or use of  illegal means to regulate 
body weight, result in poor motor skills and are extre-
mely dangerous to the health of  athletes, in some 
cases even fatal. It has been proven that rapid weight 
loss negatively affects the health parameters.

In short, it can lead to acute cardiovascular dys-
function (Allen, Smith, & Miller, 1977), immunosu-
ppression (Kowatari et al., 2001), low bone density 
(Prouteau, Pelle, Collomp, Benhamou, & Courteix, 
2010), a disorder of  thermoregulation (Oppliger, 
Case, Horswill, Landry, & Shelter, 1996), cognitive 
disorders (Choma, Sforzo, & Keller, 1998), negative 
mood (Degoutte et al., 2006), hormonal disorders 
(Roemmich & Sinning, 1997), temporary growth of  
defects (Ibid), poor nutritional status (Horswill, Park, 
& Roemmich, 1990), increased risk of  injury (Green, 
Petrou, Fogarty-Hover, & Rolf, 2007), and the risk 
of  eating disorders (Steen & Brownell, 1990; Oppli-
ger, Landry, Foster, & Lambrecht, 1993).

Increased requirements that characterize modern 
judo, and the latest training practice and physiological 
achievements, highlight the necessity of  creating new 
models of  training programs,with the aim of  achieving 
better athletic performance as well as body compo-
sition in judo as one of  its parameters.

The lower physiological limit of  fat in the struc-
ture of  body composition in men is about 5%, and 
for female athletes, this limit is between 12 and 16%. 
Muscle mass is also higher in athletes and in males 
can exceed the value of  55%, even 60% of  total 
body mass (Martin, Spenst, Drinkwater, & Clarys, 
1990). In addition, the density of  non-fat body mass 
of  individuals is higher than in sedentary people, 
with a higher mineral content and bone density and 
muscle mass (Heyward, & Stolarczyk, 1996).There-
fore, in analyzing the body composition of  athletes, 
it is necessary to use valid and specific protocols for 
this population.

The aim of  this paper is to show whether a good 
planning and proper management of  the training 
process, may in time lead athletes to have an optimum 
weight before getting in »shape«. Or obtaining infor-
mation about body composition of  judo athletes of  
younger senior age after application of  two different 
training processes. And it is the weight that suits him 
as a somatotype for the expression of  the highest 
possible operating capacity.

METHODS

The sample of respondents

The sample consisted of  32 judo athletes from 
the two Judo Clubs: Judo Club »Rade Ličina« from 
Banja Luka and Judo Club »Laktaši« from Laktaši. 
Respondents were asked to complete the following 
requirements: have at least three years of  training 
process, that they have no organic and somatic disor-
ders, that are younger senior age, and male sex.

Variables

Body composition was assessed by bio-impedan-
ce-meter - BIA method. As a result of  this measure-
ment, we get a percentage of  body fat (FFM) and 
percentage of  non-fat body mass (fat-free mass). 
Measurement was conducted with the apparatus for 
assessing body composition »Body Composition 
Analyzer 357 Jawon Gaia« (Jawon Medical, South 
Korea), and in addition to a percentage of  body fat 
(FFM) and percentage of  non-fat body mass (fat-free 
mass), we determined the following parameters: bo-
dy weight, body height, standard weight, body fat 
index.

Description of specific  
models of training

The specific program is implemented for 10 weeks. 
It consisted of  25 technical - tactical, 15 situational-
-specific and 20 trainings with the load, i.e. 12 hours 
of  exercise per week. Additional training with the 
load was carried out twice a week at the gym, and the 
method that has dominated in exercising is lifting the 
submaximal load at maximum speed. The load ranged 
from 50% to 80% of  the maximum, number of  sets 
4-6, 4-6 repetitions, resting between repetitions per 
set for 2-3 minutes and 4-5 minutes between exercises.

Statistical analysis

Statistical analysis of  the results is divided into 
two segments - descriptive statistics and the applica-
tion of  methods of  inferential statistics. As per the 
area of  descriptive statistics, the central and dispersi-
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on parameters have been calculated on the entire 
sample level: arithmetic mean (M), standard deviation 
(SD), variation width (MAX - MIN), variance (Var), 
standard error of  mean (SE). Normality of  distribu-
tion was tested using the results of  D'Agostino-Pe-
arson test. The methods of  inferential statistics in this 
study used t - test for dependent and independent 
samples and analysis of  covariance.

RESULTS

The main parameters that reflect the characteri-
stics of  both groups are: age, sports experience, body 
height, body mass, body fat percentage and non-fat 
mass.

Tables 1 and 2, show the values of  parameters that 
reflect the basic characteristics of  both groups.

TABLE 1
Descriptive statistics of  the experimental group.

Parameter n M SD MIN MAX
Age (years) 16 19.87 2.09 18.00 23.00
Sports experience (years) 16 7.62 4.19 4.00 15.00
Body height (cm) 16 179.25 5.75 170.00 192.00
Body weight (kg) 16 70.99 12.55 54.20 104.20
Fat percentage (%) 16 25.00 5.66 9.40 31.10
Percentage of  non-fat mass (%) 16 55.50 7.17 45.90 72.50

Legend: n - Number of  respondents; M - Sample mena; SD - Standard deviation; MIN - Mi-
nimum value;  MAX - Maximum value.

TABLE 2
Descriptive statistics of  the control group.

Parameter n M SD MIN MAX
Age (years) 16 19.81 1.72 18.00 23.00
Sports experience (years) 16 6.18 2.04 4.00 11.00
Body height (cm) 16 179.33 5.25 170.00 189.00
Body weight (kg) 16 68.00 14.19 53.30 118.30
Fat percentage (%) 16 21.50 4.13 7.50 24.60
Percentage of  non-fat mass (%) 16 65.00 7.00 46.10 72.90

Legend: n - Number of  respondents; M - Sample mena; SD - Standard deviation; MIN - Mi-
nimum value;  MAX - Maximum value. 

The percentage of body fat
The following tables (3rd, 4th, 5th, 6th) present 

the results of  changes in body composition under the 
influence of  specific training. It is important to note 
that at the beginning, in each group of  samples, the 
athletes who had initially lower percentage of  body 
fat (below 15%) were left out of  the group. It was 
unrealistic to expect that their body composition 
would change with the loss of  already low percenta-
ge of  body fat. For this reason, the number of  re-
spondents for this parameter (n) was decreased from 
16 to 13 in the experimental and to 14 in the control 
group (Table 3).

The values of  body fat percentage in the control 
group on the initial measurements were less than in 

the experimental group. Even after the training, they 
were kept at the same, higher level, than is recom-
mended for the sport, pointing out the effects of  their 
less successful training protocol (Table 5).

Non-fat body mass

Fat-free mass in sport is synonymous with the 
muscle mass. Its increase with the training protocol 
indicates what is the most important, an increase of  
a muscle mass. However, in this study, neither group 
achieved a statistically significant increase in non-fat 
mass, i.e. muscle mass. This fact is not surprising 
since it has been many times proven that the muscle 
hypertrophy occurs only after 8-10 weeks from the 
beginning of  training with the load. Our protocol, 
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neither by its loads nor by its duration, was focused 
on the development of  muscle hypertrophy.

DISCUSSION

For each sport, in terms of  morphological cha-
racteristics (body constitution) of  athletes, there is an 
exact percentage of  muscle, fat and bone tissues that 
are the basis for good functional status of  the orga-
nism, or for top athletic condition.

Analysis of  body composition in this study was 
performed by using a bioelectrical impedance (BIA), 
which is a new, rapid, noninvasive, accurate and com-
fortable method for the respondents, which has re-
cently gained the trust of  experts around the world 
(Ponorac, 2008). A two-component model, which divides 
the whole body into total body fat (fat mass) and non-
-fat body mass (fat-free mass) was used for this work.

TABLE 3
Frequencies of  the fat percentage per groups.

The experimental  
group n The control  

group n

9.4 1 7.5 1
13.9 1 14.4 1
14.5 1 15.2 1
17.4 1 15.3 1
18.9 2 15.9 1
19.4 1 16.8 1
20.1 1 16.9 1
22.7 1 17.5 1
22.8 1 17.9 1
24.1 1 19.0 2
25.0 1 19.6 1
26.4 1 20.3 1
26.7 1 20.5 1
26.8 1 24.0 1
31.1 1 24.6 1

In total 16 In total 16

Legend: n - Number of  respondents.

TABLE 4
Values of  the percentage of  body fat in experimental group (%).

The experimental 
group n M SD SE

Initial 13 23.10** 4.05 1.12
Final 13 20.41 3.20 .88

p < .002

Legend: n - Number of  respondents; M - Sample mena; SD - Standard deviation; SE - Stan-
dard error; p - Probability.

Radovanović, Bratić, Nurkić, and Vukajlović (2005) 
investigated the impact of  targeted training programs 
prepared on the parameters of  anaerobic and aerobic 
capacity in young judo players with significant expe-
rience in training and competition. The results showed 
statistically important higher levels of  anaerobic power 

(relative value of  the average power) and VO2max, 
with the decrease in body weight and body fat per-
centage.

The results of  research conducted by Bratić, Ra-
dovanović, and Nurkić (2008) with the aim to deter-
mine and compare the functional characteristics of  
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the best young judo cadets (n = 11, age 15.7 years  
± .5) and younger senior age (n = 8, age 20 years ± 
1.2), showed that judo athletes of  younger senior age 

are characterized by lower percentage of  body fat and 
improved aerobic capacity compared to judo cadets.

TABLE 5
Values of  the percentage of  body fat in control group (%).

The control group n M SD SE
Initial 14 18.73 3.03 .84
Final 14 19.22 2.90 .80

p < .170

Legend: n - Number of  respondents; M - Sample mena; SD - Standard deviation; SE - Stan-
dard error; p - Probability.

TABLE 6
Covariance, the percentage of  fat free mass between groups, final measurements.

Group n M SD
Experimental 16 60.05 7.12
Control 16 58.15 6.68

p < .258

Legend: n - Number of  respondents; M - Sample mena; SD - Standard deviation; p - Proba-
bility.

Looking at the values of  the body fat percentage 
in the experimental group exposed to a specific trai-
ning process for a period of  ten weeks, we see that 
the average values of  body fat significantly decreased 
during this period. That is, the value of  body fat from 
an initial 23.10% after the training protocol, decreased 
to 20.41%, on the level of  significance of  .01. Howe-
ver, despite a reduction in the value of  fat percentage, 
body composition of  the experimental group was still 
in the acceptable upper limits of  the sport. Neverthe-
less, the visibility of  the success of  specific training 
is clear with the recommendation to continue to 
achieve the desired percentage of  fat.

Regarding the values of  body fat percentage for 
the control group, after their training protocols, the-
re was no statistically significant change in body fat 
percentage. Values are from an initial 19.72% slightly 
reduced to 19.25%. Even after the training, they 
were kept at the same, higher level, than is recom-
mended for the judo, pointing out the effects of  their 
less successful training protocol.

The study conducted by Silva, Fields, Heymsfield, 
and Sardinha (2010) on the connection between 
anaerobic power and body composition of  successful 
judo athletes during the period of  three months, 
which included 10 Korean judo team members, 26 
senior members of  university teams and 28 junior 

members of  the university team, showed very high 
correlation of  the fat mass and anaerobic power in 
elite judo athletes, i.e. national team members.

The results show that the judo team members 
have a higher percentage of  muscle and a smaller 
percentage of  fatty component compared to the other 
two categories of  athletes. These results confirm the 
positive directions of  our programmed training mo-
del that contributed to the reduction of  fatty com-
ponent. 

Also interesting study was conducted by Kim, Cho, 
Jung, and Yoon (2011) for analyzing the correlation 
of  the body composition and upper body strength in 
judo athletes. Twenty-seven top judo athletes were 
measured at the beginning and end of  the study, 
with the time difference of  approximately one month. 
Body composition was estimated by the DXA method, 
and the range of  power load was used to assess the 
output of  the upper body in the bench press position.

The results show that, although not significant, 
changes were found in body composition and upper 
body strength. Individual variability was high. Among 
all the changes in body composition, only total body 
water and intercellular water were related to variations 
in the upper body. These results indicate the need for 
monitoring of  total body water, particularly the in-
tercellular water in top judo athletes, in order to 
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avoid a reduction in upper body strength when it 
reached the desired body weight prior to competition.

All this supports the fact that athletes must take 
into account the weight loss before an important 
competition, especially to respect the instructions of  
the National Sports Athletics Association (NSAA), 
and to avoid extreme ways of  regulating categories, 
primarily by reducing fluid intake, which contributes 
to reducing motor abilities of  athletes and the endan-
germent of  the health of  athletes (Ibid).

Fat-free mass in sport is synonymous with muscle 
mass. Its increase by the training protocol indicates 
what is the most important and that is increasing of  
a muscle mass. However, in our study neither group 
achieved a statistically significant increase in non-fat 
or muscle mass. This is not surprising since it is many 
times the proven fact that muscle hypertrophy occurs 
only after 8-10 weeks from training with the load. 
This certainly leaves the possibility of  changes in 
training modalities to achieve muscle hypertrophy as 
an adaptive change.

Based on the results of  programmed training 
model, and similar results obtained by Radovanovic 
et al. (2005), we see that especially planned training 
program contributes to the improvement of  body 
composition of  athletes, or reduction of  body weight 
and body fat percentage. Therefore, we can conclude 
that changes in the plan and ten-week-training- pro-
gram right before a competition can result in signifi-
cant changes, even with competitors who have more 
years in the training process. This confirms the 
compliance of  our training model with the recom-
mendations of  previous researches.

CONCLUSIONS

The method of  specific sports training model used 
in the experimental study group experienced a stati-
stically significant decrease in body fat percentage 
compared to the initial measurement. However, 
there was no statistically significant reduction in body 
fat of  the control group at the final measurement. 
Likewise, neither group achieved a statistically signi-
ficant increase in non-fat, ie, muscle mass. This would 
certainly be achieved by extending the training pro-
tocol and individual selection of  loads to induce 
hypertrophy.
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