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Abstract
The purpose of this study was to determine the ultimate body mass, performance, and nutritional
Purpose:
Material:

Results:
Conclusions:
Keywords:

characteristics of the Algerian judo junior athletes, and also analysing the impact of nutritional intakes on
stabilising Weight loss according to special performance of judo athletes.
Twenty-one male university athletes (aged: 21.45 ± 1.32; height: 1.81 ± 0.45 m; and body mass: 73.9 ±
4.1 kg) participated in this study during a period of stabilising Weight loss before and after 15 days of caloric
restriction. Athletes were submitted to anthropometrical measurements and performed the Special Judo
Fitness Test. Values for nutrient intakes were obtained from a 15 day food record kept during a training camp
period of Weight maintenance and after a 15-day caloric restriction.
caloric restriction resulted in significant decreases in body mass (73.73 ± 2.1) and performance. However,
Special Judo Fitness Test index increased significantly (14.00 ± 1.75) during caloric restriction in comparison
to stabilising Weight loss.
Exercise and caloric restriction lead to determine the ultimate Weight and physical performance. The present
study provides baseline nutritional data that can be used in the prescription of individual training programs
for university judo Athletes.
weight loss, nutritional, physical performance, judo.

Introduction1
Nutrition and Dietary is recommended as an important
part of sport performance for young athletes [1]. Nutrition
is increasingly recognized as a key component of optimal
sporting performance, with both the science and practice
of sports nutrition developing rapidly [2], Sports nutrition
enhances athletic performance by decreasing fatigue and
the risk of disease and injury; it also enables athletes
to optimize training and recover faster [3]. To optimize
performance, young athletes need to learn what, when
and how to eat and drink before, during and after activity
[1]. Hector and Phillips [4] noted that high quality Weight
loss is often of importance to elite athletes in order to
maintain their muscle (engine) and shed unwanted fat
mass, potentially improving athletic performance
Judo is an intermittent combative sport requiring
technical, tactical, and psychological skill that creates
great muscle-strength and -power demands on both the
upper and lower body [5]. Judo competitions are divided
into weight classes [6]. However, most athletes reduce
their body weight in a few days before competition
in order to obtain a competitive advantage over lighter
opponents [7,8], and no study investigated a Weight loss
higher than 5% of athlete’s body mass [9]. To achieve
fast weight reduction, athletes use a number of aggressive
nutritional strategies so many of them place themselves
at a high health-injury risk [4]. Judo, as a combat sport,
involves open and complex skills [10,11], presenting
irregular intervals of effort and pause, and characterized
as an intermittent activity [5,12,13], However, few
athletes maintain their daily body weight within the limits
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of their class before competition [14].
Weight loss is one of the most commonly used
strategies by athletes in combat sports to gain a winning
edge in their targeted weight classes [15]. The loss of
large amounts of body mass in a short time is extremely
harmful to the body; it can reduce muscle strength [16]
also demonstrate that the exercise-induced hyperthermia
and dehydration in the present experiments had only
minor effects on the neuromuscular performance. In
addition, reductions in renal blood fluid and the volume of
liquid filtered by the kidneys [17,18]. Additionally, these
physiological alterations can decrease anaerobic capacity,
an important determinant of overall performance in judo
[19]. A questionnaire was designed to evaluate rapid
Weight loss patterns of competitive judo players and to
assess its validity and reliability [20]. In conclusion, the
questionnaire showed good validity and reliability and
could be used accurately to assess Weight loss patterns
of judo players. Suzuki et al [21] concluded that weight
reduction, consisting of both intense exercise and energy
restriction, might possibly cause both an increase in
oxidative burst activity and decrease in neutrophil
phagocytic activity in judo athletes females. Additionally,
studies investigating the effects of Weight loss on
performance used at laboratory-based techniques [9],
which may not reflect the demands of real judo combat
heart rate [22,23]. Therefore, a judo-specific performance
test (Special Judo Fitness Test, SJFT), which is more
representative of judo movements than laboratory tests,
has been proposed as a valid and reliable measure of
performance in judo athletes [24,25]
Hypothesis: This study set out to test the hypothesis that
body mass, performance, and nutritional characteristics of
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nutritional intakes could stabilise Weight loss according
to special performance of judo athletes.
Purpose: of this study was to determine the ultimate
body mass, performance, and nutritional characteristics
of the Algerian judo junior athletes, and also analysing
the impact of nutritional intakes on stabilising Weight loss
according to special performance of judo athletes.

Nutritional assessment was carried out every 7 days to
assess the energy intake of the subjects (i.e., fat, protein, and
carbohydrate). Each athlete received recommendations
needed to properly complete the food diaries. The athletes
completed a self-administered validated Rapid Weight
loss Questionnaire [13]. Thus, they detailed the food and
beverages consumed during the 3 days prior to sampling.
We asked athletes to maintain their normal diet during the
study period (control period). Values for nutrient intakes
were obtained from a food diary for a holding period of
body mass and dietary restriction after 15 days. The plan
was to carry out dietary restriction according to the report
from [31]. The Weight loss methods used by athletes in
this study appear to be generally used [32]. The records
were analyzed by a nutritionist using a computerized
nutrition system, the NUTRISOFT- BILNUT [Vers. 2.01,
Paris, France] [33].
Special Judo Fitness Test (SJFT)
This test was proposed by Sterkowicz (1995).
Briefly, three athletes of similar body mass are needed
to perform the Special Judo Fitness Test: 1 participant
(tori) is evaluated, and 2 other individuals receive throws
(ukes). The tori begins the test in a position between the
2 ukes who are standing 6 m away from each other. On
a signal, the tori runs to one of the ukes and employs a
throwing technique called ippon-seoi-nage. The tori then
immediately runs to the other uke and completes another
throw. The athlete must complete as many throws as
possible within the test time.
The Special Judo Fitness Test is composed of 3
periods (15 s, 30 s, and 30 s) separated by 10 s recovery
intervals. Performance is determined by the total number
of throws completed during each of the 3 periods. Heart
rate is measured immediately after and 1 minute after the
test and the following index is calculated as follows:

Materials and Methods
Participants
Twenty-one healthy male universty judo competitors
took part in this study (mean (±SD); aged: 21.5 ± 0.7
years; height: 1.81 ± 0.45 m; and body mass: 75.0 ± 2.8 kg)
participated in the study after receiving a comprehensive
explanation of the procedure. This study protocol was
in accordance with the Helsinki Declaration for human
experimentation [28] and was approved by the scientific
institute of sports ethics committee. The participants were
also selected based on their mean period of practising
judo was 9.2 ± 2.1 years. They competed in categories
between -66 kg and -73 kg. Based on the results of a selfreported questionnaire, no subject had been treated with
any experienced acute illness from infection during the
first three months. Subjects reported no sleep disorder
and did not consume any alcoholic beverages and none of
them was taking any medication. All judokas participated
in official judo competitions during this year and trained
for 20-22 hours per week.
Study Design
During the week before the experimentation,
participants came to the training GYM several times to
become fully familiarized with the procedure and tests
involved so as to minimize learning effects during the
experimentation. Athletes participated in two experimental
test sessions. The first was a baseline condition in which
athletes were taking a normal diet (baseline). The
second was a condition of caloric restriction for 15 days;
participants reduced their energy intake by 4.5 MJ/day
(CR). At the end of each phase athletes performed the
SJFT at the same time of day (10 a.m.). All experimental
study were scheduled during a period with no official
competitions.
At the end of each phase body mass, percent body fat,
fat mass, fat-free mass, and body water were recorded
using bioelectrical impedance scale to the nearest 0.1 kg
(Tanita, Tokyo, Japan) calibrated in accordance with the
manufacturer’s guidelines by one trained technician.
The body mass index was then calculated according to
[29]. Following this, duplicate measurements were taken
with participants standing and wearing only briefs, as
recommended by the guidelines. The average of these
two measurements was used for the final analysis.
Moreover, the heart rate was monitored using Automatic
Blood Pressure [30]. During the experimental period,
participants were required to maintain their habitual
physical activity and to avoid exhausting physical efforts
24 h before each test time.
Assessment of Dietary Intake

Index = final HR (bpm) + HR 1 min after the end of
the test (bpm)/total number of throws,
where Final HR is the heart rate measured immediately
after the test, HR 1 min is the heart rate measured 1 min
after the test, and throws represent the total number of
throws executed during the three sets.
Statistical Analyses
The Levene test was used to check the homocedasticity,
and the Shapiro-Wilk test was used to test the normality
of data, and given these assumptions were confirmed
parametric statistics were used. Data are reported as
mean ± SD, and 95% confidence intervals (95%CI) of
the difference. Energy intake, anthropometric parameters,
performance of SJFT, and heart rate were tested by a
paired Student’s t-test. The level of statistical significance
was set at 5%. Cohen’s d was calculated as post caloric
restriction mean minus baseline mean divided by baseline
standard deviation and classified according to Rhea
(2004) for highly trained athletes (trivial < 0.25; small =
0.25 to 0.50; moderate = > 0.50 to 1.0; large = > 1.0).
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Results
There was a significant effect of caloric restriction on
body mass (t20 = 4.21, p < 0.001, 95%CI difference = 0.6
to 1.8, d = 0.43 [small]), body mass index (t20 = 4.25, p <
0.001, 95%CI difference = 0.51 to 1.50, d = 0.41 [small]),
body water (t20 = 8.61, p < 0.001, 95%CI difference = 2.2
to 3.6, d = 1.00 [moderate]), fat free mass (t20 = 4.78, p
< 0.001, 95%CI difference = 0.6 to 1.4, d = 0.31 [small]),
energy intake (t20 = 16.35, p < 0.001, 95%CI difference =
1223 to 1580, d = 5.32 [large]), carbohydrate intake (t20
= 14.67, p < 0.001, 95%CI difference = 138 to 184, d
= 4.12 [large]), protein intake (t20 = 22.75, p < 0.001,
95%CI difference = 57 to 69, d = 5.70 [large]), and fat
intake (t20 = 55.12, p < 0.001, 95%CI difference = 136
to 146, d = 14.00 [large]), with a decrease during caloric
restriction compared to baseline. However, no change
between periods was detected for body fat (t20 = 0.95, p =
0.352, 95%CI difference = -0.4 to 1.0, d = 0.13 [trivial]).
The caloric restriction resulted in significant decrease
in the number of throws during A (t20 = 4.18, p < 0.001,
95%CI difference = 0.4 to 1.1, d = 0.80 [moderate]) and
total (t20 = 3.05, p = 0.001, 95%CI difference = 0.5 to
2.9, d = 0.37 [small]) compared to the baseline, while
increasing final heart rate (t20 = -6.71, p < 0.001, 95%CI
difference = -14 to -8, d = -1.82 [large]), heart rate 1 min
after the test (t20 = -8.26, p < 0.001, 95%CI difference =

-9 to -5, d = -0.87 [moderate]) and index of the Special
Judo Fitness Test (t20 = -3.77, p = 0.001, 95%CI difference
= -2.00 to -0.58, d = -0.50 [moderate]) in the period of
caloric restriction compared to baseline. No changes were
observed concerning the number of throws in sets B and
C.
Discussion
Our main aim in this study was to address the almost
total lack of research evidence on stabilising Weight loss of
judo athletes. We have done so by directly observing and
reporting on the daily work of Twenty-one healthy male
judo competitors, with special attention to their high judo
training, caloric restriction whereby these assessments
made themselves knowledgeable for all practical
purposes, as dictated by their specific performance.
The main findings of the present study were that a 15day caloric restriction program decreased judo athletes’
body mass, body water, body mass index, free fat mass
and judo-specific performance, specifically decreasing the
number of throws during set A and total during the Special
Judo Fitness Test, while increasing heart rate (after and
1-min after this test) and the index in this test (which
indicates worse performance). The study [22] assess
effectiveness of training’s construction and of micro-cycle
in total and detect in due time the trend to development

Table 1: Anthropometric parameters and daily nutrient consumption at baseline and caloric restriction periods (values
are mean and standard deviation; n = 21).
Anthropometric parameters
Body mass (kg)
Body water (kg)
Body mass index (kg/m2)
Body fat (kg)
Free fat mass (kg)
Energy intake (kcal/day)
Carbohydrates (g/day)
Protein (g/day)
Fat (g/day)

Baseline
75.0 ± 2.8
42.7 ± 2.9
27.8 ± 2.4
9.1 ± 2.2
66.8 ± 3.2
3675 ± 263
425 ± 39
150 ± 11
233 ± 10

caloric restriction
73.73 ± 2.1*
39.8 ± 3.6*
26.8 ± 3.1*
8.8 ± 2.5
65.8 ±3.6*
2274 ± 216*
264 ± 25*
87 ± 7*
92 ± 6*

* Significant difference from baseline (p < 0.001).

Table 2: Performance and heart rate responses during the Special Judo Fitness Test in judo athletes during normal diet
(baseline) and after caloric restriction (values are mean and standard deviation; n = 21).
SJFT test parts
A (rep)
B (rep)
C (rep)
Total throws (rep)
Final heart rate (bpm)

Baseline
5±1
12 ± 2
11 ± 2
28 ± 5
178 ± 6

Caloric Restriction
4 ± 1**
12 ± 1
10 ±2
26 ± 3**
189 ± 8**

Heart rate1min after (bpm)
Special Judo Fitness Test index

163 ± 8
12.72 ± 2.60

170 ± 8**
14.00 ± 1.75**

A = first set of the Special Judo Fitness Test (15s); B and C = second and third, respectively, sets of the Special Judo
Fitness Test (30s each); ** Significant different from baseline (p < 0.01); ** significant different from baseline (p <
0.001).
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of over-loading and failure of adaptation. As planned the
caloric restriction program reduced total energy intake by
38%, resulting in decreased carbohydrate (38%), protein
(42%) and fat (41%) intakes. However, this diet did not
change body fat.
Despite the fact that athletes reduced only 1.7% of their
body mass, which is in the range recommend for gradual
Weight loss, performance was negatively affected. This
is contrast to the observation that up to 5% rapid Weight
loss did not affect judo-related performance [18]. Our
findings are also different from those reported by [34]
when comparing wrestlers and judo athletes submitted
to gradual (5.0 ± 0.4% Weight loss in three weeks) or
rapid Weight loss (6.0 ± 0.6% in 2.4 days). These authors
reported no change in 30-m sprint and 1-min Wingate
performances, suggesting that the athletes analysed coped
well with both types of diets.
The ultimate goal is to identify a healthy body Weight
that the athlete can maintain for most of the year, while
minimizing the amount of Weight that needs to be lost for
competition.
We hypothesized that the Weight loss would result
in more detrimental effects on both caloric restriction
and judo performance test. [16] investigate the effect
of liquid losses occurring in training sessions during
the competition period on some biochemical values of
the male Judokas competing in the U18 category. The
results of the performance tests support the fact that the
duration of the intervention was important for changes in
performance test. [33]Study results are equivocal when it
comes to performance. Some studies report unchanged or
improved performance in certain tests after Weight loss in
athletes, despite loss of IBM [34] There are several risks
related to rapid Weight loss and Weight cycling, such as
depressed immune activity [35–37], [38] indicate that
supplying HMB promotes advantageous changes in body
composition and stimulates an increase in aerobic and
anaerobic capacity in combat sports athletes.
In this study, the caloric intake during the caloric
restriction period leads to a significant decrease in body
Weight (2.2 ± 0.23%), which was in accordance with
other athletes in combat sports [39]. The loss of body
Weight represented an average of 2.6 kg in absolute
(Table 1).In this context, Artioli et al. [20] observed a
reduction in body Weight after a 5-day Weight loss period
when compared to control values. Likewise, Mendes
et al [40] showed 5% reduction in body Weight after a
5-day Weight loss period. The most frequent methods
used by judo players were increased exercise, restricted
food ingestion, training in heated rooms, gradual dieting,
and fluid restriction [7]. In accordance with several
reports our results showed that rapid Weight loss affects
negatively performance in judo athletes [41]. We herein
argue that rapid Weight loss clearly meets all three
criteria and, therefore, should be banned from the sport
[42], Considering that these health-threating methods are
more commonly used by lower level athletes, specific
education programs should be directed to them [43]. In
a recent review, Fagerberg [44]discussed the negative

consequences of restricting calories too severely, [45] this
review summarises guidelines for athletes and coaches for
manipulating BM and optimising post weigh in recovery
period, also to achieve better health and performance
outcomes across the different Olympic combat sports.
The ultimate goal is to identify a healthy body Weight
that the athlete can maintain for most of the year, while
minimizing the amount of Weight that needs to be lost for
competition.
Although other studies analysed the effects of body
Weight reduction on performance among combat sport
athletes [14,42,43], it is worth noting that the present
study was designed to determine the appropriate Weight.
The Weight of an athlete can maintain without dieting is
typically higher than their competition Weight [46], The
results of our study allowed us to conclude that stabilising
Weight loss was not a good strategy to optimise judo
athletes performance. Finally, more research is needed
concerning the long-term effects of stabilising Weight loss
on physical and cognitive performance of judo athletes
as recommended by [9], especially those investigating
female judo athletes. also An individualized and wellplanned gradual and safe Weight loss program under the
supervision of a team of coaching staff, athletic trainers,
sports nutritionists, and sports physicians is recommended.
In addition, the sport dietitian can help make daily meal
plans, address nutrition and sport supplements and health
issues, and make sure the athletes is fuelled for their sport.
This will improve their ability to design individualized
and realistic Weight-management programs.
This study was limited by the reduced sample size of
the population studied and the participants’ characteristics
as Olympic athletes, as well as the duration of the study
(2weeks).
Another Two main limitations can be identified in
our study: the absence of a control group submitted to a
judo training and the lack of control concerning athletes’
nutritional intake before the study. The use of control
group in training camp is difficult, because athletes are
submitted according to their performance result process.
Additionally, some authors consider that there would be
“ethical problems with restricting a particular treatment
to elite athletes” [47], athletes were not using any
supplementation and were oriented to keep the nutritional
training diet throughout the study.
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