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Abstract: 

One of the most highly physiologically demanding combat sports is judo, which 

requires an excellent level of physical fitness to be successful in international 

competitions. Although the physical and physiological characteristics of high-ranked 

judo athletes are well established, the characteristics of Saudi judo athletes have not 

been determined. Therefore, the aim of this study was to assess the physiological 

profiles of Saudi elite judo athletes. Fourteen judo athletes (mean ± standard deviation 

(SD) for age, 17 ± 4 years; body mass, 66.7 ± 21 kg; height, 160.2 ± 13.6 cm) 

performed a special judo fitness test (SJFT). Body fat percentage (BF%) was 

determined using the bioelectrical impedance scale. Handgrip strength was measured 

using a handgrip dynamometer, and flexibility was determined by using a sit-and-

reach test. The mean ± SD of the index of the SJFT was 16.2 ± 1.6. The means ± SD 

of BF%, handgrip strength, and flexibility were 24.1 ± 7.2 (%), 31.4 ± 11.5 (kg), and 

34.6 ± 6.7 (cm), respectively. We concluded that the SJFT performance and handgrip 

strength were lower, and BF% was higher in Saudi judo athletes compared to 

international elite judo athletes.  
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1. Introduction  

One of the most highly physiologically demanding combat sports is judo, which 

requires an excellent level of physical fitness for success international competitions 

(Franchini et al. 2011a). It is well known that understanding the characteristics of elite 

athletes can provide insightful to determine what is required for competitive success 

(Agostinho et al. 2018; Callister et al. 1991; Franchini et al. 2011a; Franchini et al. 

2007).  The physical and physiological characteristics of high ranked judo athletes are 

well established (Franchini et al. 2011c; Torres-Luque et al. 2016). For example, 

physical fitness levels of judo athletes are evaluated using a special judo fitness test 

(SJFT). SJFT is the most common test used to evaluate judo athletes, allowing 

coaches to classify their athletes according to a classification levels developed for 

both male and female judo athletes (Franchini et al. 2011b; Franchini et al. 2009; 

Franchini, Takito and Bertuzzi 2005; Sterkowicz-Przybycień and Fukuda 2014). 

Physical fitness is related to SJFT performance (Lopes-Silva et al. 2018). Thus, highly 

ranked Judo athletes must achieve an excellent SJFT index, where the lower the index 

level the better the physical fitness level. For example, judo elite athletes typically 

have a low SJFT index, which is a positive combination of aerobic and anaerobic 

contributions (Franchini et al. 2017). Strength is also an important component of 

physical fitness and has been found to be critical in Judo sport, determining the results 

of judo competitions (Ache Dias et al. 2011; Blais and Trilles 2006; Franchini, 
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Schwartz and Takito 2018; Franchini, Schwartz and Takito 2020; Kons et al. 2018). 

Flexibility is also a crucial component of physical fitness in Judo competitions 

because of the great neuromuscular demand involved in this type of combat sport 

(Fukuda et al. 2011; Sertić, Sterkowicz and Vuleta 2009). Moreover, body 

composition is regarded as a key element for competing at an international level in the 

judo sport. Therefore, judo athletes are recommended to obtain a target range of body 

fat percentage values to maximize their physiological capacity and performance 

(Franchini et al. 2011a; Franchini, Takito and Bertuzzi 2005). 

However, although the physical and physiological characteristics of highly ranked 

judo athletes are well established, the characteristics of Saudi judo athletes have not 

been determined. Therefore, the aim of this study was to assess the physiological 

profiles of Saudi elite judo athletes. 

2. Methods 
Fourteen Saudi male judo athletes (mean ± standard deviation (SD) for age, 17 ± 4 

years; body mass, 66.7 ± 21 kg; height, 160.2 ± 13.6 cm) participated in this study. 

The study protocol and procedures conformed to International Ethical Guidelines. All 

participants signed an informed consent form. 

Anthropometry and Body Composition 

Body weight was measured to the nearest 100 g using a portable digital scale (Seca, 

Germany), and height was measured to the nearest 0.1 cm using a portable 

stadiometer (Seca, Germany). Body mass index (BMI) weight/stature2) was 

calculated from height and weight measurements.  

Body fat percentage was measured without shoes in light indoor clothes using a 

bioimpedance analyser (OMRON, BF511 body composition monitor). According to 

the  manufacturer’s  instruction  manual  with  the  participants  in  light clothes and 

without shoes, the  bioelectric  impedance  measurement was performed by placing 

the feet together on foot electrodes with the weight equally distributed. The 

participant’s knees and back were in a straightened position with their arms extended 

forward and holding the grip electrodes for a few seconds. The fat percentage reading 

appeared on the display unit and was then recorded.  

SJFT 

SJFT has been well described by Franchini et al. (1998) and Artioli et al. (2005). 

Briefly, three athletes in the same weight class and of similar heights are needed to 

perform the SJFT, which is composed of three periods (A, 15 s; B and C, 30 s) 

separated by 10-s recovery intervals. The athlete begins the test in a position between 

two partners who are standing three meters away from each other. During each period, 

the athlete being evaluated throws the two partners as many times as possible using 

the “ippon-seoi-nage” technique. The athlete must complete as many throws as 

possible within the tested time. The heart rate was measured immediately after the end 

of the test and was measured again 1 min after completion of the test.  A heart rate 

monitor (Polar RS400) was used to measure the heart rate. Then, the SJFT index was 

calculated as follows: 

Index = (Heart rate after + Heart rate 1 min after)/total number of throws. 

Of note, the lower the index, the better the result.  

Handgrip strength 
Maximal isometric handgrip strength was measured using a handgrip dynamometer 

(Takei Kiki Kogyo® dynamometer) adjusted to the hand size. A single measurement 

was taken for each hand to obtain the maximal isometric handgrip strength value. 

Each subject was instructed to maintain maximal isometric contraction during each 
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measurement for 3 to 6 s (Kamimura and Ikuta 2001; Trossman and Li 1989). 

Contractions were made using each hand with both feet on the floor, the shoulder bent 

by 90°, and the elbow completely extended. 

Flexibility 

Flexibility was determined by using the sit-and-reach test. In this test, athletes sat with 

knees straight, feet flat on the bench, and both hands on top of each other with palms 

facing downwards. Then, each participant gradually inclined his trunk forward as far 

as possible. The athletes were not allowed to bounce or lunge. Athletes reached out 

and held that position for 2 s, and then, the distance was recorded in centimetres (cm).   

Statistical analysis 

Data were analysed by using the statistical software package SPSS, version 21. 

Descriptive statistics was presented as mean values with SD. 

 

3. Results 
Descriptive characteristics and physiological responses for all participants are shown 

in Table 1. The mean (± SD) for the SJFT index was 16.2 ± 1.6. Of note, the lower the 

value for this component, the higher the elite judo athlete’s performance. 

 

Table 1 Physiological profiles of Saudi judo athletes 

Means (± SD) Variables 

21.5 ± 2.1 Number of throws 

186 ± 12 Heart rate after the test (beats/min) 

161 ± 17 Heart rate 1 min after the test (beats/min) 

16.2 ± 1.6 SJFT index 

24.1 ± 7.2 Body fat percentage (%) 

31.4 ± 11.5 Right handgrip strength (kg) 

30.5 ± 12.0 Left handgrip strength (kg) 

34.6 ± 6.7 Flexibility (cm) 

±SD: standard deviation; STJF: special judo fitness test; kg: kilogram; cm: 

centimetre 

4. Discussion 
To our knowledge, this is the first study to use the SJFT test to evaluate judo athletes 

in Saudi Arabia. The SJFT is the most common test used to evaluate judo athletes, 

allowing coaches to classify their athletes according to classification levels developed 

for both male and female judo athletes (Franchini et al. 2011b; Franchini et al. 2009; 

Franchini, Takito and Bertuzzi 2005; Sterkowicz-Przybycień and Fukuda 2014). The 

smaller the index value, the better the test performance. The current study showed that 

the mean (±SD) SJFT index for the tested Saudi judo athletes was 16.2 ± 1.6, and 

when, we compared this SJFT value to international elite judo athletes, our 

determined SJFT index value was higher (SJFT = 12.7–13.2) (Casals et al. 2017). The 

lower performance in the SJFT in relation to international elite judo athletes is 

probably related to the lower aerobic power capacity of the tested Saudi judo athletes. 

The higher maximal oxygen consumption performance (VO2max) found in judo 

athletes (Agostinho et al. 2018; Sterkowicz-Przybycień, Miarka and Fukuda 2016) 

may be an important factor contributing to the higher performance in the SJFT. It has 

been found that VO2max is related to both an increased aerobic contribution to sprint-

recovery bouts and the enhanced ability to resist fatigue during intense intermittent 

exercise (Tomlin and Wenger 2002). Most judo athletes have VO2max values between 

44 and 65 (ml/kg/min-1), regardless of the protocols and exercise modes (Franchini et 
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al. 2011a; Franchini et al. 2007; Nikolova, Dimitrova and Mladenov 2020; Torres-

Luque et al. 2016). A further study is required to investigate the relationship between 

SJFT index and aerobic fitness and to explain why SJFT index found in the current 

study was poor. Moreover, poor index SJFT of our judo athletes may suggests that 

Judo as combat sport seems to be anaerobic in nature rather than aerobic. Therefore, it 

is recommended for future research to investigate the relationship between anaerobic 

fitness such as Wingate test with SJFT. This relationship may explain partially the 

poor SJFT index found in the current study. 

 

The average body fat percentage for the Saudi judo athletes in this study was higher 

(24.1%) than those of international judo athletes (range of approximately 7% to 14%) 

(Franchini et al. 2011a; Franchini, Takito and Bertuzzi 2005). Of note, body fat 

percentage may differ between heavyweight and non-heavyweight judo athletes. A 

recent Japanese study found that heavyweight judo athletes had a higher body fat 

percentage (23.2%) compared to non-heavyweight judo athletes (13.0%) (Murata et 

al. 2016). Body fat percentage has been found to negatively influence the 

physiological capacity and performance in judo athletes (Franchini, Takito and 

Bertuzzi 2005). For instance, body fat percentage was negatively correlated with the 

number of throws in the SJFT (r = −0.69) (Katralli and Goudar 2012). Moreover, the 

body fat percentage for higher ranked elite judo players compared with lower ranked 

elite judo players differed significantly (Callister et al. 1991). Therefore, to maximize 

the physiological capacities and performances of Saudi judo athletes, a target range of 

body fat percentage should be obtained.  

 

Additionally, handgrip strength is critical in judo and may determine the result of judo 

bouts because the gripping method (kumi-kata) is the first contact between two judo 

players, (Ache Dias et al. 2011; Blais and Trilles 2006; Kons et al. 2018). Fatigue in 

the upper limbs, especially in the hands, is common in judo. In fact, an overall 

decrease in the maximal isometric strength has been found during judo bouts because 

of fatigue in each hand (Bonitch-Góngora et al. 2011). Handgrip strength was not 

found to differ between judo athletes and non-judo athletes in absolute terms (peak 

grip force); however, judo athletes have been found to be more resistant to fatigue 

(Ache Dias et al. 2011). Generally, no difference has been found between elite and 

non-elite judo athletes (Franchini, Takito and Bertuzzi 2005). Our study showed that 

the handgrip strength of these Saudi judo athletes was 31.4 kg, which is lower than 

that of international judo athletes for handgrip strength (ranges from 38 to 65 kg) 

(Franchini et al. 2011a; Franchini, Schwartz and Takito 2018; Franchini, Schwartz 

and Takito 2020). 

 

In addition to handgrip strength, flexibility is a crucial component of physical fitness 

in judo competitions because of the high neuromuscular demand involved in this type 

of combat sport (Fukuda et al. 2011; Sertić, Sterkowicz and Vuleta 2009). It has been 

shown that there is an inverse relationship between  flexibility and SJFT index, 

meaning that the higher the flexibility, the better the performance in SJFT (Arazi, 

Noori and Izadi 2017). Although insufficient information exists regarding the 

flexibility of judo athletes, the flexibility the Saudi judo athletes determined in this 

study (35 cm) was similar to those reported by Marques et al. (2019). However, Arazi 

et al. (2017) found greater values for the flexibility in their judo athletes (48 cm) than 

of those in our study.  
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To conclude, the SJFT performance and handgrip strength were lower and the BF% 

was higher in Saudi judo athletes compared to international elite judo athletes. In the 

future, we would like to investigate the relationship between aerobic and anaerobic 

fitness with SJFT. This relationship could explain why the SJFT index found in this 

study was poor for these Saudi judo athletes compared to their peers. Thus, the results 

of this study suggest the need for more studies to investigate the influence of aerobic 

and anaerobic fitness variables on the judo-related performance in Saudi judo athletes. 
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