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Abstract

To characterise the energy demands of judo, researchers have verified the relevant contribution of anaerobic
energy supply to athletes during fights. To evaluate anaerobic capacity, the Wingate Anaerobic Test (WAnT)
was developed, which is based on the use of the lower and upper limbs. Sterkowicz created the Special Judo
Fitness Test (SJF'T), which consists of a repeated execution of the “ippon-seoi-nage”. A comparison between
the results of these tests allows a verification of the validity of the utilisation of WAnT as a predictor of spe-
cific performances in judo. The aim of this study was to correlate the results between WANT and SJFT for the
lower and upper limbs.

Nineteen professional Brazilian judo athletes (mean age 19.16 + 2.06 yrs, mean body mass 88.24 + 26.50 kg
and mean height 1.76 + 0.10 m) participated in the study. The athletes underwent both the SJFT and the
WART for upper and lower limbs.

A significant correlation between the SJF'T and WAnNT results was not observed for the upper and lower limbs.
There was a statistically significant correlation between the number of throws in the third set of SJF'T (30"B)
and the average power in WART for the upper limbs; however, the correlation was weak.

Because of the lack of a significant correlation between the indicators of the SJE'T, the WAnT most likely does
not have enough specificity to make an adequate evaluation of the anaerobic capacity of judokas.

Martial Arts « Upper Extremity ¢ Lower Extremity ¢ Sports Performance ¢ Exercise.
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INTRODUCTION

2,7, 8]. Franchini et al [2] have verified that a judo

Judo is a sport that requires a high level of physical,
technical, tactical, mental and physiological prepara-
tion [1-4]. The actions in the sport are characterised
by short durations and high intensity and require con-
stant physical effort from its participants [5, 6]. To
characterise the energy demands of judo, research-
ers have verified the relevant contribution of anaer-

obic energy required by athletes during the fight [6,

fight may trigger high elevations of serum lactate con-
centrations, indicating a high anaerobic expenditure.
The adaptations generated by anaerobic judo training,
such as an increase in handgrip strength, are essen-
tial to the success of this modality [9, 10]. According
to Thomas et al [11] and Lech et al [8], power and
anaerobic capacity are the main physiological char-
acteristics that are developed by judokas.
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Lower Extremity — lower limbs:

hip, thigh, leg, ankle, foot

Upper Extremity — upper limbs:

shoulder, arm, elbow, forearm,
hand

Sports Performance — specific
results in sports practice

Ippon-seoi-nage — one arm
back-carry throw

According to Boguszewska et al [12], evaluating the
judokas’ physical condition is essential to developing
an adequate training program. To evaluate the anaer-
obic capacity, an ergometric cycle test, the Wingate
Anaerobic Test (WANT), was developed in the 1970s
[13]. The WANT can be performed using the lower
[14] or upper limbs [15]. Therefore, the WAnT
became one of the most convenient tests used to
evaluate anaerobic capacity in several modalities [16].
However, this test does not allow the evaluation of the
anaerobic capacity during the simultaneous action of
the upper and lower limbs.

As judo requires acyclic anaerobic actions from the
upper and lower limbs and simultaneously, the WAnT
is not a specific test to evaluate the physical condition
of judo athletes [17]. Sterkowicz [18] created a spe-
cific test, denominated the Special Judo Fitness Test
(SJET), that consists of a repeated execution of the
“ippon-seoi-nage”, which is a specific gesture from
the modality in question. This test has become the
most utilised test in the scientific literature to evalu-
ate the fitness capacity of judokas on national teams
[2]. However, the simultaneous analysis of the lower
and upper limb action by the SJFT cannot identify
the real contribution of both limbs.

Some researchers have verified a significant correla-
tion between the upper limb results of both tests [7].
However, no other study has compared the upper limb
results from the WANT to the lower limb results from
the SJET. The comparison between the results of these
tests will verify the validity of using the WAnT to pre-
dict specific athletic performance in judo. This compar-
ison will also verify the need of an isolated evaluation
of the upper and lower limbs in judokas. Thus, the pro-
posal of this study was to correlate the lower and upper

limb results between the WAnT and the SJFT.

MATERIALS AND METHODS

Subjects

Seventeen professional Brazilian judo athletes (mean
age 19,16 + 2,06 yrs, mean body mass index 88,24
+ 26,50 Kg and mean height 1,76 + 0,10 m) par-
ticipated in this study. The study was submitted to
the Ethical Committee of the Federal University of
Minas Gerais (Belo Horizonte, Brazil).

Measures and Procedures

In addition to measuring the anthropometric vari-
ables, the athletes underwent the SJFT and the
Wingate Anaerobic Test (WAnT) for upper and

lower limbs. The tests were executed at different

meetings. At the first meeting, the volunteers per-
formed the SJFT. At the second meeting, the judo-
kas performed the WAnT for upper limbs and, after
a 2-hour interval, the WANT for lower limbs.

Special Judo Fitness Test Protocol

To perform the SJFT [18], two athletes with similar
heights and body mass indices as the evaluated athlete
were used as collaborators. They were placed 6 meters
from one another, and the evaluated athlete was
placed distance of 3 meters from the collaborators.
The test was divided into three sets consisting of 15,
30 and 30 seconds, with 10-second intervals between
the sets. During each set, the evaluated athlete alter-
nately threw the collaborator athletes as many times

as possible using the ippon-seoi-nage technique [19],
also “Special Judo Fitness Test” in Archives of Budo.

At the end of the test and 1 minute after the end of the
test, the athlete’s heart rate was measured. All throws
executed by the evaluated athlete were added, and an
index (I) was calculated using the following equation:

I=FC+FC1/NT

where FC and FC1 represent the heart rate immedi-
ately after the test and 1 minute after the test, respec-
tively, in beats per minute, and NT corresponds to
the total number of throws executed during the test.
The heart rate was measured with the Polar heart rate

monitor (Polar Electro Oy, Finland).

WAnT protocol for upper limb

Before beginning the WART for upper limbs, the
athletes performed a specific warm up protocol. The
Hidrofit Maxx cycle ergometer was utilised and
adapted to handwork (Figure 1A). During the warm
up session, the judokas spun the hand grips of the
cycle ergometer for 2 minutes at 60 rpm. The rhythm
was controlled by the MultiSprint Full 3.5.7 software
(Hidrofit LTDA, Brazil). The warm up load was fixed
in 1,00% of the athlete’s body mass [20]. After the
warm up, a 2-minute recovery interval was performed.
After this interval, the athletes executed the WAnT
for upper limbs with load fixed in 5,00% of the ath-
lete’s body mass for 30 seconds. The athletes were
instructed to spin the cycle ergometer at the highest
possible speed and a verbal encouragement was given
during the 30-second test. The test data were obtained
by a computer connected to the cycle ergometer with
the MCE 5.1. Software (JBA Zb. Staniak, Poland).
After the end of the test, the load was removed, and
the volunteers continued to spin the cycle ergometer
for 60 seconds more in a moderate rhythm.
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WAnRT Protocol for lower limb

'The same methodological procedures utilised to exe-
cute the WANT for lower limbs were used for the
WAnT for upper limbs. As with the WAnT for upper
limbs, all the judokas executed a 2-minute warm up,
and the test was executed in 30 seconds with the
highest possible frequency of pedalling. In this test,
the cycle ergometer was adjusted for lower limbs by
replacing the gantlet for pedals (Figure 1B). In the
warm up, the load utilised was 1,5% of the athlete’s
body mass, and 7,5% of the athlete’s body mass was
utilised for the test.

Statistical Analysis

Were performed a data descriptive analysis and the
results are presented in mean and standard deviation.
To verify the normality of the data the Kolmogorov-
Smirnov Test was realized. The correlation between
the results of WANT for upper and lower limbs
and the SFJT was done by the Pearson Correlation
Coefficient. The level of significance was 0.05. The
data were analysed to SigmaPlot software (version
12, Systat Software Inc., San Jose, USA).

REsurTs

All the analysed data showed normal distribution
according to Kolmogorov-Smirnov test. The Table 1
presents the mean values, and it respective standards
deviations from the values obtained from WAnNT for
upper and lower limbs and SJF'T.

A significant correlation between the results of SJE'T
and the results of WAnT for upper and lower limbs
were not found (Table 2). The unique correlation exis-

tent statistically significant was between the number of
throws of the third set of SJFT (30”B) and the average
power in WART for upper limbs, however, it was a weak
correlation (r = 0.495, p = 0.043). The peak power in
WAnT for upper limbs showed strong correlation and

|

Figure 1. Adopted position to perform the WANT for upper limbs

B
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statistically significant with peak power in WAnT for
lower limbs (r = 0.894, p<0.01). Besides that, a strong
correlation and statistically significant was observed
between the average power in WANT for upper limbs
and the average power in WAnT for lower limbs (r =
0.844, p<0.01). One other strong and significant cor-
relation was found between the peak power decline
in WAnT for upper limbs and peak power decline in
WART for lower limbs (r = 0.770, p<0.01).

DiscussioN

The objective of this study was to correlate the results
from the WART for upper and lower limbs with the
results from the SJFT. The findings demonstrated that
the SJFT results had no significant correlation with the
WAnNT results for both upper and lower limbs. However,
a significant correlation was found in the comparison

between the WAnT results for upper and lower limbs

According to Boguszewska et al [12], evaluating the
physical condition of judokas is essential for designing
an adequate training program. However, the evalua-
tion of the physical fitness in judo athletics, using field
tests, has low validity and accuracy compared to eval-
uations from laboratory tests [21]. Thus, considering
the specificity of judo, it becomes necessary to evalu-
ate performance using specific methods and charac-
teristic for this modality. The SJFT training method
[18] is one of the most utilised tests in judo research;
a considerable number of national teams use the test
to evaluate the physical capacity relevant to judo [2].
Franchini et al [7] affirm that SJFT is valid in rela-
tion to the physiological demands imposed by the
judo fight.

According to Franchini et al [6], judo is a sport that
demands predominantly anaerobic action and requires
contributions from the aerobic system to sustain the judo-
kas’ efforts during the fight and to recover during periods

(A) and lower limbs (B).
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Table 1. Mean and standard deviation of the variables

from WANT and SJFT

Mean Standard
Datas (n=17)  Deviation
Average Power — UL* 5.79 0.69
Peak Power — UL 7.94 0.97
Percentag of peak power decline—UL ~ 28.25 3.77
Average Power LLT 8.39 1.07
Peak Power LL 10.84 1.40
Index of peak power decline LL 23.98 4.65
Index of SJFT 12.28 1.38
Number of Throws 15"+ 6.29 0.69
Number of Throws 30"A§ 11.29 1.05
Number of Throws 30"B Il 10.41 1.23

*UL: upper limbs, TLL: lower limbs, £15": first set of throws
in SJFT, §30"A: second set of throws in SJFT, Il 30"B: third
set of throws in SJFT

of reduced effort. Based on these demands, it is impor-
tant to have specific tests to evaluate the physical fitness
of the judokas to improve the aspects related to training
and contribute to a higher level of performance in com-
petitions [20]. The WAnNT is one of the most utilised tests
for evaluating the anaerobic capacities of athletics in sev-
eral sport modalities, although it is measured using an
ergometric cycle [16]. However, the results found in this
study suggest there is no significant correlation between
the results from the SJF'T and the results from the WAnT
in the upper and lower limbs. These results contradict the
findings from Franchini et al [2], who found a correlation
between the SJE'T and WAnT results. Hence, the results
obtained from WAT cannot express the real anaerobic
condition of an athlete for a judo fight.

Although the SJET requires physical simultaneous
effort from the upper and lower limbs, this test cannot
evaluate the real contribution of each limb. Thus, it is

difficult to determine what mechanisms are respon-
sible for positively influencing a judokas performance
because many factors can influence performance in
this sport [3,12,17, 18, 22]. Note that the higher cor-
relation between the anaerobic performances of the
upper and lower limbs also occurs in specific situa-
tions; therefore, a test that evaluates both limbs simul-
taneous, such as the SJFT, can be sufficient.

Competitive judo can be described as a high intensity
combat sport [23]. Thus, evaluating the fitness level
of the athlete is one of the most important variables
for the training process [11] because the determined
parameters can be instrumental to plan load training.
The results from this study indicate that SJF'T has no
significant correlation with the results from WANT for
both upper and lower limbs. Also, the results suggest
that for competitive level athletes there is a strong cor-
relation between all WANT variables. These findings
indicate that a separated evaluation might be unnec-
essary. However, this high correlation between the per-
formance of the lower and upper limbs was verified by
the WANT; perhaps the performances of the upper and

lower limbs were different in another more specific test.

CONCLUSION

In the present study, no significant correlation
between the results of the WAnT for upper and lower
limbs and the SJET were observed. The strong corre-
lation found between the results of WANT for upper
limbs and the results of WART for lower limbs sug-
gests that only one of these tests can be used to anal-
yse variables, such as peak power, average power and
peak power decline. Because of the insignificant cor-
relation with the SJFT indicators, WANT most likely
does not have enough specificity to adequately evalu-
ate the anaerobic capacity in judokas.

Table 2. Results on the Pearson’s correlation coefficients of the variables of WANT and SJFT

Peak Power  Average Peak Power Egawker Average Peak Power

UL Power UL Decline UL LL Power LL Decline LL
Number of throws 15” 0.296 0.381 -0.305 0.256 0.235 -0.066
Number of throws 30"A  0.361 0.412 -0.230 0.308 0.256 0.019
Number of throws 30"B  0.477 0.495* -0.139 0.317 0.210 0.162
Index of Sterkowicz -0.356 -0.443 0.300 -0.160 -0.145 0.077

*p < 0.05
ww hbudo.com

178 | ISSUE 3 | VOLUME 9 | 2013



REFERENCES

Szmuchrowski LA. et al. - Correlation between the performance...

1. Degoute F, Jouanel P, Filaire E: Energy demands
during a judo match and recovery. Br J Sports Med
2003; 37: 245-49

2. Franchini E; Rémulo CMB, Monica YT. Effects of
recovery type after a judo match on blood lactate and
performance in specific and non-specific judo tasks.
Eur J Appl Physiol 2009; 107: 377-83

3. Smulski W, Wolska B, Jagielto W et al: The cor-
relation of general and sport-specific preparation
indices of elite female judo competitors with their
age-somatic characteristics. Arch Budo 2011; 7(4):
233-238

4. Radovanovic D, Milovan B, Mirsad N et al:
Oxidative stress biomarker response to concur-
rent strength and endurance training. Gen Physiol
Biophys 2009; 28: 205-11

5. Kalina RM: Methodology of measurement, documen-
tation and programming of optimal continuous work-
load with variable intensity — applications in sports
medicine, physiotherapy, geriatrics, health-related train-
ing and sport for all. Arch Budo 2012; 8(4): 235-49

6. Franchini E, Monica YT, Nakamura FY et al: Effects
of recovery type after a judo combat on blood lac-
tate removal and on performance in an intermit-
tent anaerobic task. ] Sports Med Phy Fitness 2003;
43(4): 424-31

7. Franchini E, Sterkowicz S, Szmatlan-Gabrys$ U et
al: Energy system contributions to the special judo
fitness test. Int ] Sports Physiol Perform 2011; 6:
334-43

8. Lech G, Palka T, Sterkowicz S et al: Effect of physi-
cal capacity on the course of fight and level of sports
performance in cadet judokas. Arch Budo 2010; 6(3):
123-28

9. Gutierrez-Sanchez A, Soria-Dominguez A,
Pérez-Turpin JA et al: Importance of hand-grip
strength as an indicator for predicting the results of
compe-titions of young judokas.Arch Budo, 2011;
7(3):167-72

. Cortell-Tormo JM, Perez-Turpin JA, Lucas-Cuevas
AG etal: Handgrip strength and hand dimensions in
high-level inter-university judoists Arch Budo 2013;
9(1):21-28

. Thomas SG, Cox MH, Legal YM et al: Physiological
profiles of Canadian national judo team. Can J Sport
Sci 1989; 14:142-7

1

o

1

—_

1

N

. Boguszewska K, Boguszewski D, Busko K: Special
judo fitness test and biomechanics measurements as
away to control of physical fitness in young judoists.
Arch Budo 2010; 6(4): 205-209

.Bar-Or O, Inbar O, Skinner JS: The Wingate
Anaerobic Test. Champaign (IL): Human Kinetics;
1996

14. Tomaras EK, Macintosh BR. Less is more: standard

warm-up causes fatigue and less warm-up permits
greater cycling power output. ] Appl Physiol 2011;
111(1): 228-35
15. Pallares JG, Lopez-Gullon JM, Muriel X et al:
Physical fitness factors to predict male Olympic

1

3%}

wrestling performance. Eur J Appl Physiol 2011;
111: 1747-58

16. Beneke R, Pollmann C, Bleif C et al: How anaerobic
is the wingate anaerobic test for humans? Eur ] Appl
Physiol 2002; 87: 388-92

17. Franchini E, Vecchio FBD, Sterkowicz S: A spe-
cial judo fitness test classificatory table. Arch Budo
2009; 5: 127-9

18. Sterkowicz S: Test specjalnej sprawnosci ruchowej w
judo. Antropomotoryka 1995; 12: 2944 [inPolish]

19. Imamura RT, Hreljac A, Escamilla RF et al: A three-
dimensional analysis of the center of mass for three
different judo throwing techniques. J Sports Sci Med
2006; 5: 122-31

20. Claudino JG, Mezéncio B, Soncin R et al: Pre
Vertical Jump Performance to Regulate the Training
Volume. Int J Sports Med 2012; 33: 101-07

21. Pocecco E, Faulhaber M, Franchini E, Burtscher M.
Aerobic power in child, cadet and senior judo ath-
letes. Biol Sport 2012; 9: 217-22

22.Harrison A, Moody JA, Thompson K: Judo. In:
Winter EM, Jones AM, Davidson RCR et al. editors.
Sport and Exercise Physiology Testing Guidelines
— The British Association of Sport and Exercise
Sciences Guide. London: Routeledge; 2006; 1:
272-80

23. Franchini E, Nunes AV, Moraes JM et al: Physical
fitness and anthropometrical profile of the brazilian
male judo team. ] Physiol Anthropol 2007; 26: 59—6

Cite this article as: Szmuchrowski LA, Rodrigues SA, Fontes RC et al.: Correlation between the performance in the Special Judo Fitness Test and the Wingate Anaerobic

Test. Arch Budo, 2013; 3: 175-179

© ARCHIVES OF BUDO | SCIENCE OF MARTIAL ARTS

2013 | VOLUME 9 | ISSUE3 | 179



