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Abstract
Background and Study Aim:

Judo has been characterized as a high-intensity intermittent combat sport. The study’s purpose is answer the
question whether Special Judo Fitness Test (SJFT) variables are capable of discriminate young judo athlete’s
performance at different ages, and comparing the test with metabolic indicators and energy contribution.

Material and Methods:

Twenty-seven athletes were divided according to their ages: 10 to 12 years (G10-12), 13 to 14 years (G13-14), 15
to 17 years (G15-17), and comparing with a control group (G>18). The Athletes were submitted to SJFT, before
and immediately after the test, their oxygen consumption and blood lactate samples were collected for estimating energy contributions. The athletes and their parents gave consent for the study’s participation

Results:

No significant differences were observed in the SJFT variables among groups, with the exception of the relative index, founding statistical differences between the G10-12 with the other groups. Comparing the control
group with the groups G10-12, G13-14, G15-17, were found significant differences in the aerobic metabolism, aerobic power and anaerobic variables as lactate peak and anaerobic metabolism, indicating which the groups
were physiological differents. Were found significant correlations between SJFT index and both (i) anaerobic
alactic contribution for G15-17 and (ii) anaerobic lactic contribution for G>18. The test presents anaerobic predominance in the G>18 and G15-17 group.

Conclusions:

For utilization of the SJFT in young athletes we recommend use the relative index is a strategy to discriminating judo athletes of different ages and different physiological characteristics rather the traditional index.
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Ippon-seoi-nage – single back
throw.
Tori – the person who applies
a technique in jūdō training.
The receiver of the technique
is referred to as uke [20].
Kyū – the series of grades that
precede dan ranks. Ikkyū is
the grade immediately below
shodan [20].
Dan (dan’i) – a term used to
denote one’s technical level or
grade [20].
Technique– noun a way of
performing an action [21].
Performance – noun the level
at which a player or athlete
is carrying out their activity,
either in relation to others or
in relation to personal goals or
standards [21].
Anaerobic metabolism – noun
the breakdown of carbon and
fats into energy without the
presence of oxygen [21].
Anaerobic power – noun same
as anaerobic capacity [21].
Callisthenics – plural noun
energetic physical exercises
designed to improve fitness
and muscle tone, including
press-ups, sit-ups and star
jumps [21].

INTRODUCTION
Judo has been characterized as a high-intensity
intermittent combat sport [1]. It consists of many
different techniques and actions during a match,
where athletes alternate explosive throws,
which demands physical skills such as balance,
power, and maximum strength, intercalated with
moments of low intensity, usually involving interruptions (mates) during the matches. It is estimated that every 30 seconds of high intensity is
followed by 10 seconds of low intensity during
the combat time [2].
These characteristics show the importance of
anaerobic systems for judo athletes. The basis for
any planning and scheduling of training processes
lies in the precise test procedures for assessing
the initial performance of judo athletes. Thus, the
Special Judo Fitness Test (SJFT), which is considered the most used test by coaches and researchers, can be used for training prescription and
competitive performance evaluations. The SJFT
is composed of three blocks of 15, 30, and 30
seconds, each of which is followed by a resting
time of 10 seconds. During each block, the judo
athlete (tori) will perform the maximum number
of throws using one specific technique on the
other two judo athletes (ukes), who are separated
from each other by a distance of 6 meters. Due
to the nature of the SJFT, it can be also used
as a preliminary assessment of anaerobic performance [3-5]. The SJFT index (ISJFT) is calculated
using the total number of throws (NT), heart
rate measured at the end of the test (HRmax), and
the heart rate measured 1 minute after concluding the test (HRmin). A lower ISJFT shows a higher
performance [6].
Positive responses for this test include: (i) high
number of good quality throws during the three
blocks, which represents improvement in speed,
good anaerobic capacity, and efficiency in technique execution; and (ii) fast heart rate recovery. Both adaptations indicate cardiovascular
efficiency and aerobic power improvement [5, 7].
Moreover, some evidence has shown that better comparisons among different athletes can be
made using the SJFT relative index (RISJFT), which
was defined by Işik et al. [8] as ISJF divided by the
judo athlete´s body mass. After calculating the
ISJFT it is possible to classify the test result using
a comparative table, however, the table does
not have values for young athletes, less than 15
years old. In fact, there are few studies on the
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application of SJFT for the evaluation of young
judo athletes of different ages, facts which make
difficult the interpretation of the SJFT variables in
training evaluation in young judo athletes, however, this test is used for coaches to assess the
anaerobic profile of young judo athletes even
with the lack of scientific researchers about the
application of the SJFT in young athletes [9].
During the different maturational stages in
human development, differences in sports performance are expected. Pre-pubertal athletes do
not have totally developed anaerobic metabolism,
presenting low lactate concentration, as well as
low muscle glycogen reserves, when compared
to adult athletes [10]. During puberty, there is an
increase in both muscle mass and hormone production (e.g. testosterone), as well as increased
muscle glycogen, culminating in higher concentrations of lactate. After puberty, young athletes show increased energy production due to
the efficient anaerobic metabolism, resulting in
increased lactate production [11].
However, no previous study has determined the
anaerobic contributions in young judo athletes of
different ages and metabolic variables, and their
relations on SJFT variables, facts which must be
elucidated for better specific training evaluations
and training monitoring in young athletes.
Thus, the study’s purpose is answer the question
whether Special Judo Fitness Test (SJFT) variables
are capable of discriminate young judo athlete’s
performance at different ages, and comparing
the test with metabolic indicators and energy
contribution.

MATERIAL AND METHODS
Participants
Twenty-seven trained young judo athletes were
divided into four groups based on their ages, as
summarized in Table 1, group 4 is considered
as the developed group/ control group. The
judo athletes presented as minimum graduation
a green belt (3 kyu), with competitive results at
the regional or national level and average practice
time of the modality of 8 ±4 years. On average
the athletes had weekly training approximately
15 hours per week. All participants had good
technique and execution of the nage-waza throw
which was used to carry out the SJFT, being
the ippon-seoi-nage. None of the judo athletes
www.archbudo.com
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presented injuries or problems due to dehydration, allowing the successful accomplishment of
the SJFT. Prior to the tests the judo athletes, parents, and coaches were informed about the risks
and benefits of the studies to be performed. All
procedures followed the Helsinki Declaration and
were approved by an ethics committee.

Experimental design
All the procedures took two days, during those
days the athletes and their coaches realized all
the meals and slept in the university, the breakfast, lunch and dinner were the same for all the
athletes and the athletes slept approximately 8
hours per night.
After anthropometric measurements, the judo
athletes were divided into trios composed of individuals with similar weights, heights, and ages,
to perform the SJFT. Preceding the SJFT, they
remained seated for approximately 5 minutes to
perform resting measurements on oxygen uptake
and blood lactate concentrations. The athletes
then underwent a 5-minute warm-up phase (calisthenics) and specific judo exercises. After this
stage, the athletes were submitted to the SJFT.
After completing the SJFT, they remained seated
for 10 minutes to perform the second set of measurements of oxygen uptake and blood lactate
concentrations. The CPET – Quark gas analyser,
Cosmed – Italy, was used for the oxygen uptake
measurements, the equipment was calibrated following the manufacture’s recommendations.
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For the lactate concentration measurements, 25
μL of blood was collected using heparinized capillaries and then stored in Eppendorf tubes with
50 μL of 1 % sodium fluoride. These collected
blood samples were analysed using the YSI 2300
STAT blood analyser (Yellow Springs, OH, USA).
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The sum of the AAC and the ALC was consid- by Mauchly’s test of sphericity. Pearson’s prodered as the total anaerobic contribution (TAC). uct-moment correlation was run to assess the relaKnowing the total effort time during the test, the tionship between dependent variables over SJFT.
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significance level was assumed as p<0.05.

Table 2. All variables obtained by the SJFT.

Variable
RESULTS

G10-12
n=6

G13-14
n=9

G15-17
n=6

G>18
n=5

Throws set A (15the
s) relative index,
5.5 ±0.5
±0.5
5.8 ±0.4 only in group
6.2 ±0.4 G10-12 when
Regarding
a significant 6.0
difference
was observed
compared
of throws in
Throws set B (30tos) the other groups.
10.0 ±1.2No differences
10.4 ±1.2were evidenced
10.7 ±0.5in the number
11.2 ±1.7
separate efforts (A, B and C) or total efforts. The G10-12 obtained results classified in the SJFT
Throws set C (30 s)
9.0 ±0.9
9.9 ±0.8
9.9 ±0.7
9.4 ±1.7
follows [7]: index “REGULAR”, HRmax “REGULAR”, HRafter1’ “GOOD”, and total throws
Total throws
24.5 ±2.3
25.9 ±2.2
26.4 ±0.9
26.8 ±3.8
“REGULAR”. For G13-14: index “EXCELLENT”, HRmax “GOOD”, HRafter1’ “EXCELLENT”,
HRmax (bpm)
176.3 ±33.6 For G15-17
164.2:±25.0
172.9 ±24.7HRmax “GOOD”,
181.2 ±6.3 HRafter1’
and
total throws “REGULAR”.
index “GOOD”,
“REGULAR”,
and total 145.2
throws
“GOOD”,
HRmax
HRafter1’(bpm)
±34.6 “REGULAR”.
125.4 ±25.7Finally for
147.1G
±25.1
±9.5
>18: index 146.4
“POOR”,
HR
“REGULAR”,
and
total
throws
“REGULAR”.
In
relation
to
predicted
after1’
ISJFT (AU)
13.3 ±3.5
11.2 ±1.9
12.1 ±1.8
12.4 ±1.7
maximum heart rate (220-age), the participants in G10-12 achieved 84.7 %, G13-14 79.6 %, G15-17
Relative Index (AU)
0.36 ±0.12
0.22 ± 0.05*
0.16 ±0.03*
0.15 ±0.03*
84.6 % and G>18 90.6 % of the predicted maximum heart rate.
Metabolic variables

No− differences
were observed in [La-]rest. However, a significant difference was found between
[La ]rest (mmol. L−1)
1.20 ±0.54
1.15 ±0.42
1.17 ±0.48
1.26 ±0.48
the groups for the [La-]peak. Statistical differences were observed in ∆[La-], with G15-17 and G>18
−
−1
[La ]peak (mmol. L )
11.2 ±2.5
±1.4
13.2 ±2.3
16.0 ±1.8*§
achieving
higher values than
the younger12.3
athletes.
For VO
2peak, statistical differences were
−1
∆Lac (mmol. Lin) absolute values;
10.0all
±2.2groups were11.1
±1.4
12.0 ±1.8*§ with G14.8
±2.4*§
observed
different
when compared
(p<0.05), and
10-12
−1
GVO15-17
and
G
were
statistically
different
from
G
No
differences
were
observed
in VO2rest.
(mL.min
)
270.5
±51.2
378.1
±54.6
439.9
±84.2
479.7
±148.1
>18
13-14.
2rest
VO2peakenergy
(L.min−1) contributions1.90
±0.35
2.71the
±0.51*
±0.29*§ in absolute
3.35 ±0.36*§
The
measured
during
SJFT are 3.33
described
values and
−1
percentage
in Figure
1. In relation53.2to±6.0
the total energy
VO2peak (ml.kg.minvalues
)
50.3 ±4.7
44.8 ±8.6expenditure41.9during
±12.8 the test,
significant differences were identified among groups. G10-12 achieved 4.0 ±0.5 L; G13-14
A (15”); B (30”); C (30”); HRmax maximum heart rate attained during SJFT; HRafter1 heart rate after 1 minute; * indicates
±1.1 L;
GG15-17 (p<0.05);
achieved
9.5 ±1.0a significant
L, and G>18
achieved
of 10.00
L. The
aachieved
significant6.0
difference
with
§ indicates
difference
with values
G13-14 (p<0.05);
HRmax±2.0
maximum
10-12
’
−
energy
in kJ
duringafter
thethetest
88 ±9
kJ; G
was 129
±2 kJ;
heart
rate;expenditure
HRafter1 heart rate
1 minute
test;for
ISJFTG
Index
the test;
Relative
Index
to weight;
[LaG
]rest
10-12ofwas
13-14relative
15-17
−
blood
lactate
concentrations
in
rest;
[La
]
blood
lactate
concentrations
peak;
∆Lac
difference
between
lactate
peak
was 197 ±28 kJ, and G>18 was 210peak±5 kJ. The metabolic efficiency was also significantly higher
and lactate rest; VO2peak maximum consumption of oxygen after the test.
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Figure 1. The left panel shows the comparison of the absolute values of the evaluated energy systems for all the studied
groups. The right panel presents the same analysis in terms of percentage values. Symbols L *, $, and # are associated
with the significant differences for G1012, G13-14, and G1517, respectively; p < 0.05; white, grey and black bars correspond
to aerobic, anaerobic lactic, and anaerobic alactic contributions, respectively.

“REGULAR”, and total throws “REGULAR”. In relation to predicted maximum heart rate (220-age),
the participants in G10-12 achieved 84.7 %, G13-14
79.6 %, G15-17 84.6 % and G>18 90.6 % of the predicted maximum heart rate.
No differences were observed in [La-]rest.
However, a significant difference was found
between the groups for the [La-]peak. Statistical
differences were observed in ∆[La-], with G15-17
and G>18 achieving higher values than the younger
athletes. For VO2peak, statistical differences were
observed in absolute values; all groups were different when compared with G10-12 (p<0.05), and
G15-17 and G>18 were statistically different from
G13-14. No differences were observed in VO2rest.
The energy contributions measured during the
SJFT are described in absolute values and percentage values in Figure 1. In relation to the total energy
expenditure during the test, significant differences
were identified among groups. G10-12 achieved 4.0

±0.5 L; G13-14 achieved 6.0 ±1.1 L; G15-17 achieved
9.5 ±1.0 L, and G>18 achieved values of 10.00 ±2.0
L. The energy expenditure in kJ during the test for
G10-12 was 88 ±9 kJ; G13-14 was 129 ±2 kJ; G15-17
was 197 ±28 kJ, and G>18 was 210 ±5 kJ. The metabolic efficiency was also significantly higher among
groups; G15-17 (6.7 ±2.5 kJ/throw) was higher than
G10-12 (3.6 ±0.5 kJ/throw) p<0.05; G>18 (8.0 ±2.0 kJ/
throw) was also significantly higher than G10-12 and
G13-14 (5.0 ±1.0 kJ/throw) p<0.05.
A strong correlation (r = 0.90, p<0.05) was found
between the anaerobic lactic contribution and
ISJFT in G>18 and moderate correlation (r = 0.68,
p<0.05) between anaerobic alatic contribution
and ISJFT in G13-14 (Table 3).
A strong inverse correlation was found between
the aerobic power (VO2Peak) and the RISJFT, (r=
−0.81; p<0.001), furthermore, when correlating
age with AAC, a correlation of r = 0.69 was found
with p<0.0001 (Figure 2).

Table 3. Values of Pearson correlation between the Index and anaerobic variables assessed during the SJFT.

Variable

ISJFT
G10-12

ISJFT
G13-14

ISJFT
G15-17

ISJFT
G>18

AAC (L)

0.27

−0.18

0.68*

0.26

ALC (L)

0.10

0.12

0.11

0.90*

TAC (L)

0.34

−0.04

0.59

0.42

∆LAC (mmol.L−1)

0.29

0.47

0.18

0.32

LACpeak (mmol.L )

0.44

0.53

0.23

0.44

−1

AAC: anaerobic alatic contribution; ALC: anaerobic lactic contribution; TAC: total anaerobic contribution; ∆LAC:
difference between the lactate peak and lactate rest; LACpeak: major lactate value after the test; * p<0.05.
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Figure 2. Correlation between relative index and VO2peak. r = −0.81; p<0.001.
Symbols: ▄, ∆, and *, ○ represent G10-12, G13-14, G15-17, and G>18 groups, respectively.

DISCUSSION
The aim of this study is relevant because if a test
cannot differentiate athletes of different ages and
with different physiological profiles, the results of
this test should be analysed with caution when
comparing young athletes. We hypothesized that
ISJFT would be statistically different among groups
and this would correlate with the total anaerobic
contribution. However, no statistical differences
were observed in ISJFT results among groups, thus
the partial rejection of our hypothesis. However,
when the comparison was performed with RISJFT,
significant differences were observed among
older groups against G10-12 (p<0.05). For the
metabolic variables, the VO2peak (L.min−1) values
obtained immediately after the SJFT were significantly higher in the older groups in comparison with G10-12 and with G13-14, and ∆Lac (p<0.05)
among older groups and G10-12 and G13-14. Thus
the RISJFT seems to be a better variable to compare young athletes than the traditional ISJFT.
Interestingly, significant differences were found
between aerobic contribution values, noting that
group G>18 had higher aerobic contribution values when compared to groups G10-12 and G13-14.
Similarly, group G15-17 showed higher energy contribution values than groups G10-12 and G13-14. For
232 | VOLUME 16 | 2020

ALC, G>18 was significantly higher in relation to all
groups, whilst G15-17 was significantly higher than
the younger groups. Finally, the value of AAC
was statistically higher between G15-17 and G10. Regarding the Pearson correlations between
12
the ISJFT and anaerobic variables, significant correlations were observed in AAC (G15-17) and ALC
(G>18), and an inverse correlation between VO2peak
(ml.kg.min−1) and relative index in all cases, and
these correlations were classified as a strong
correlation.
The first study to measure the energy contributions during SJFT was performed by Franchini et
al. [14]; the authors analysed 14 adult judo athletes with a mean age of 19 years and all subjects were judo black belts. The authors found
TAC values of 71 %, which highlight the substantial importance of anaerobic metabolism during
the SJFT. These data corroborate the findings of
our study, wherein our control group (G>18) presents about 58 % of energy for SJFT resulting
from anaerobic metabolism. These differences in
results can be attributed to differences in training
status between the subjects [12, 14]. However,
in the simulated combat lasting 2 minutes (the
approximate SJFT duration), the energy contribution achieved different values than observed
www.archbudo.com
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in the SJFT, and in this approach, the aerobic
metabolism appears predominant rather than the
anaerobic, with 60 % of energy for this metabolic
demand [1]. Currently, there is a scientific lacuna
regarding the energetic contribution in SJFT comparison in judo athletes at different ages, thus
this study is the first to analyse the energy contribution during SJFT in different ages, and our
results show that in athletes less than 15 years
of age, the SJFT cannot be considered a test with
anaerobic predominance.
In our study, for the blood lactate concentration
values, G>18 was significantly higher than G10-12
and G13-15 whilst no differences were observed
with G15-17. The increase of [Lac] corroborates
with evidence found in the literature which evidenced that after simulated combats (~5 minutes) [Lac] achieved values of 18.12 ±4.40 mmol.L
in Spanish high-level judo athletes, with similar
values to our study being 16.0 ±1.8 mmol.L in
G>18 [16, 17]. When analysing ∆[Lac], the results
were markedly different, and the older groups
(G15-17, G>18) were significantly higher than the
younger. These differences can be attributed to
the possibility of the participants being classified
in differences in maturational status.
As human growth occurs, the aerobic power
expressed in litres increases throughout adolescence as evidenced in our results, and the relative aerobic power seems not to differ because
bodyweight develops in parallel to growth, thus
relative aerobic power is not a good variable to
compare adolescents of different ages [18].
The ISJFT is commonly used as an indicator of
anaerobic performance in adults, as it has been
correlated to Wingate performance (ISJFT and total
work during the Wingate test, r = −0.71) [3, 19].
It is important to emphasize that a higher ISJFT
indicates a poor SJFT performance and this test
has been shown to be highly reliable [8], however, in the present study no correlation between
anaerobic variables and ISJFT were found, indicating that probably in young judo athletes we have
to be cautious to interpret the SJFT variables and
avoid using these variables to compare athletes
of different ages.
The ISJFT variables were not statistically significant among the groups, this result was also found
by Courel-Ibanez et al. [9]. They compared three
different groups of judo athletes, two groups of
12-13 years old (one competitive) and 13-15
© ARCHIVES OF BUDO | SCIENCE OF MARTIAL ARTS

years old with no significant difference between
groups. However, in the relative index, G10-12
has a significantly lower performance related to
all groups. A study that analysed adult wrestlers
obtained a relative index of 0.21 ±0.03, a similar result found in the present study [8, 14]. We
found a strong inverse correlation between aerobic power and relative index (r = −0.81, p<0.05)
and this was confirmed by Hezari et al. [18, 19] but
with a correlation value of r = −0.87. High levels of
aerobic power can be useful, because the participants performing the SJFT have to run between
the ukes, and higher aerobic performance would
improve the recovery energy storage in the intervals and increase tolerance for strenuous exercise.
The ISJFT in G>18 was strongly correlated with ALC
(r = 0.90 p<0.05) evidencing the anaerobic performance of the SJFT in adult athletes [3].
However, the fact that the methods presented
for anaerobic evaluation are efficient in demonstrating significant age-related differences of the
participants while ISJFT is not, could leads to the
conclusion that the SJFT variables is not the best
test to evaluate young judo athletes of different
ages. However, the relativization of the ISJFT by
the total weight is a strategy to identify differences in the test performance when comparing
athletes in different ages with different physiological and metabolic characteristics.
Coaches who use the SJFT in young athletes
must have caution when comparing young athletes of the same age or similar age to determine
who athlete is more conditioning or in better
performance using just the traditional variables
of the test, the RISJFT [8] seems to be a better
approach for specific evaluation in young athletes. The present study has the limitation of not
having carried out the measurement of the maturational level of the participants.

CONCLUSIONS
Given the above discussions, we conclude for
the comparison and use of the test in young
athletes, we suggest relativizing the test index
by the athlete’s body weight, to compare the
performance of athletes of different ages, since
only the use of the index does not evidence
age-related differences. However, further studies involving a comparison between SJFT variables and other tests are necessary to elucidate
this new perspective.
2020 | VOLUME 16 | 233

Original Article

ACKNOWLEDGMENTS
We thank all the judo athletes who participated in this study. We acknowledge the
judo coaches Cleber do Carmo, Milton César
Maximiano Trombini, and Uichiro Umakakeba
for the excellent discussions and suggestions to
improve the tests. We also thank the School of

Physical Education and Sport of Ribeirão Preto
– University of São Paulo, and Marçal Vieira
de Almeida, who helped us during the evaluations, and we thank the Fundação de Amparo
a Pesquisa do Estado de São Paulo (FAPESP) for
the financial support for equipment acquisition
(grant number 13/15322-3).

REFERENCES
1. Julio UF, Panissa VL, Esteves JV et al. Energysystem contributions to simulated judo
matches. Int J Sports Physiol Perform 2017;
12(5): 676-683
2. Franchini E, Artioli GG, Brito CJ. Judo combat: time-motion analysis and physiology. Int
J Perform Anal Sport 2013; 13(3): 624-641
3. Sterkowicz S. Test specjalnej sprawności
ruchowej w judo. Antropomotoryka 1995;
12: 29-44 [in Polish]
4. Sterkowicz S. W poszukiwaniu nowego testu
specjalnej sprawnosci ruchowej w judo. Trening.
1996; 3: 46-60 [in Polish]
5. Kalina RM, Barczyński BJ. Martial arts science
expert’s career path shown on the example of
Professor Stanisław Sterkowicz (1951-2018).
Arch Budo Sci Martial Art Extreme Sport 2019;
15: 173-180
6. Franchini E, Del Vecchio FB, Sterkowicz S.
A special judo fitness test classificatory table.
Arch Budo 2009: 5: 127-129

9. Courel-Ibnez J, Franchini E, Escobar-Molina
R. Is the Special Judo Fitness Test Index discriminative during formative stages? Age and
competitive level differences in U13 and U15
children. Ido Movement Cult J Martial Arts
Anthropol 2018; 18(3): 37-41

16. Mezzaroba PV, Papoti M, Machado FA.
Comparison between lactate minimum and
critical speed throughout childhood and adolescence in swimmers. Pediatr Exerc Sci 2014;
26(3): 274-280

10. Krivolapchuk I. Energy supply for muscle activity in 13-to 14-year-old boys depending on the
rate of puberty. Hum Physiol 2011; 37(1): 75-84

17. Bonitch-Góngora JG, Bonitch-Domínguez JG,
Padial P et al. The effect of lactate concentration on the handgrip strength during judo bouts.
J Strength Cond Res 2012; 26(7): 1863-1871

11. Manna I. Growth development and maturity
in children and adolescent: relation to sports
and physical activity. Am J Sports Sci Med
2014; 2(5A): 48-50

18. Armstrong N, Welsman J. Peak oxygen uptake
in relation to growth and maturation in 11-to
17–year-old humans. Eur J Appl Physiol 2001;
85(6): 546-551

12. Bertuzzi RCdM, Franchini E, Ugrinowitsch C et
al. Predicting MAOD using only a supramaximal exhaustive test. Int J Sports Med 2010;
31(07): 477-481

19. Hesari AF, Mirzaei B, Ortakand SM et al.
Relationship between aerobic and anaerobic
power, and Special Judo Fitness Test (SJFT) in
elite Iranian male judokas. Apunts Med Esport
2014; 49(181): 25-29

13. di Prampero PE, Ferretti G. The energetics of
anaerobic muscle metabolism: a reappraisal of
older and recent concepts. Respiration Physiol
1999; 118(2-3): 103-115

7. Franchini E, Del Vecchio F, Sterkowicz S. Special
judo fitness test: Development and results. New
York: Nova Publishers; 2010: 41-49

14. Franchini E, Sterkowicz S, Szmatlan-Gabrys
U et al. Energy system contributions to the
special judo fitness test. Int J Sport Physiol
2011; 6(3): 334-343

8. Işık Ö, Doğan İ, Cicioğlu Hİ et al. A new approach
to Special Judo Fitness Test index: Relative index.
J Hum Sci 2017; 14(4): 4219-4225

15. Leger L, Seliger V, Brassard L. Backward extrapolation of VO2max values from the O2 recovery
curve. Med Sci Sport Exer 1980; 12(1): 24-27

20. Budō: The Martial Ways of Japan. Tokyo:
Nippon Budokan Foundation; 2009
21. Dictionary of Sport and Exercise Science.
Over 5,000 Terms Clearly Defined. London:
A & B Black; 2006

Cite this article as: Foresti YF, Bertucci DR, de Carvalho CD et al. Comparison between Special Judo Fitness Test, metabolic variables and energy
contribution in young judo athletes. Arch Budo 2020; 16: 227-234

234 | VOLUME 16 | 2020

www.archbudo.com

