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Skicross (SX) is a winter sports discipline that consists of racing across an uneven track 
with jumps, banked turns and other obstacles. The 56 heats of the 2010 most important 
competitions were studied: Vancouver Olympic Winter Games (OWG) and Sierra Nevada 
World Cup Final (WCF). In both races we analyzed the skiers rank at each heat’s first 
turn as well as their final rank at the finish. A great percentage of riders that were ahead 
at the first turn of the race, classified in the top two positions and reached the next round: 
OWG, (87,5%) ♂ and ♀; WCF, ♂ (81,25%) and ♀ (87,5% ). These results suggest that a 
fast first section of the course can contribute to race success. Specific start training 
becomes necessary to compete at SX high level. 
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INTRODUCTION: Skicross (SX) is a winter sports discipline that consists of racing across an 
uneven track with jumps, banked turns, changes of direction and other obstacles over a 
distance between 900 and 1200 metres lasting about 30 - 60 seconds. 
All skiers individually participate in a timed qualifying run but only the fastest reach the final. 
The SX final is run according to a single knockout format – mainly, the best 16 ladies and the 
best 32 men (F.I.S. 2010). In each final’s heat, the aim of the skiers is to reach the finish line 
in the best position possible, because just the first two competitors advance from round to 
round until the fastest group dispute the final. In any case, the race is started when a 
mechanized starting gate falls down.  
A previous cinematic analysis carried out at the 2008 Sierra Nevada Skicross World Cup (de 
la Fuente, Martínez et al. 2008) tried to reveal if the rider’s final time at the qualifying rounds 
was related to the time spent in covering the early meters of the race. In this study, a positive 
significant correlation was found between time at 7.5 m and final qualifying time (r=0.73, 
r=0.47, p<0.01 in ladies and men group respectively).  
Although the first meters performance could be important at the individual qualifying rounds, 
as this previous article suggests, the importance of reaching the first race positions could be 
more relevant for reaching the next round, when competing against other skiers as happens 
in the final heats. 
The Skicross’ start could be a crucial element for success, as happens in other disciplines 
with similar qualifying methods, such as BMX (Zabala, Sánchez - Muñoz et al. 2009). In 
these cases, it is very important for the rider to be at the front of the race from the very 
beginning of the competition. This allows the rider to choose the most appropriate path and 
to get certain advantage over the opponents behind, who should overtake the first positions 
riders (Gianikellis, Bote et al. 2004; Mateo and Zabala 2007).  
The aim of the present study was to analyze the relevance of the first meters of the race at 
the knockout heats, trying to check if the first meters performance could determine reaching 
or not the next round. 
    
METHODS: We studied the 56 final heats of the 2010 most important competitions: 
Vancouver Olympic Winter Games (OWG) and Sierra Nevada World Cup Final (WCF). In 
both events we analyzed the first section of the course considered from the start’s ready 
position until the first turn of the course. 
 

CONCLUSION: Among the seven analyzed muscles, only three have shown the expected 
behavior, in at least one phase, which were RF as muscle antagonistic on the flexion and ST 
and GL as muscle antagonistic on the extension. The findings of this study suggest that the 
effects of tDCS cathodal on the muscular co-activation, remains unclear and especially 
because the mechanisms underlying the stimulation of each cortical area are still unknown. 
Further studies with a bigger sample are suggested to provide more consistent data. 
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the first section of the race. Table 2 shows the percentage of skiers who got qualified from 
round to round based on the first turn ranking. 
 

Table 2 
Percentage of skiers who got qualified based on their course ranking at first gate. 
Gender First gate course ranking Vancouver OWG Sierra Nevada WC 

MEN 

 

1st 87,5% 81,25% 

2nd 56,25% 81,25% 

3rd 56,25% 18,75% 

4th 0% 12,5% 

LADIES 1st 87,5% 87,5% 

2nd 81,25% 50% 

3rd 18,75% 37,5% 

4th 12,5% 25% 

 

From the results shown in Table 3 we can note an interesting relationship between the 
position at the first turn and the final result. Taking the first and last place in the first turn as a 
reference, we obtained the following average success rates at the finish line: ♂, 84,37% ±  
4,41% and ♀, 87,5% ± 0% of the skiers ranked first at the first turn managed to qualify in the 
top two, while ♂, 6,25% ±  8,83% and ♀, 18,75% ± 8,83 of those finishing in last place at the 
first turn succeeded. 
 
DISCUSSION: The results of this research confirm the start and the first section of the 
course as a critical part of the run, as occurs in similar sports studies (Sands, Smith et al. 
2005; Zanoletti, La Torre et al. 2006; Bullock, Martin et al. 2008). The ability to accelerate 
quickly from the start gate to a maximum speed and the possibility to choose a better 
trajectory line than the opponents are therefore key aspects to consider in skicross. 
Depending on the circuit characteristics, it should be also considered the chosen position at 
the “drop down start gate” as another factor that can determine the performance in this first 
part of the race. 
 
CONCLUSION:  The results of this study suggest that a fast first section of the course can 
lead to greater chances of success at the finish line. Therefore, specific start training 
becomes necessary to compete at high level in skicross. Further studies are necessary to 
better understand the main factors involved in skicross start performance and the strategies 
to train them. 
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Table 1 

Number of heats per race and championship 
Gender OWG WCF 

Male 16 16 
Female 16 8 

 
A video camera (50 Hz) was located at the first section of the race in a way that enables 
recording the mechanized starting gate and the moment the skiers performed the first turn of 
the race. The video was edited (Quintic Biomechanics TM) for delimiting the end of the course 
first section. An imaginary line between the outside and inside gates of the first turn was 
drawn with this software.  
The skiers ranking at each heat’s first turn was registered through a systematic observation 
form, taking into account when any of the skis from each rider first crossed the imaginary line 
of the first turn above mentioned.  
Meanwhile, the final official FIS results bracket results (Figure 1) were consulted to know the 
skiers final ranking in each of the heats and to determine which of the 4 skiers moved onto 
the next round. 
Considering that only the top two skiers from each heat qualify for the next heat (F.I.S. 2010),  
the probability of success was calculated based on the first turn ranking. 
 

 
Figure 1: Vancouver 2010 Men’s Final Results bracket  

 
RESULTS:  After studying skicross competitions in recent seasons we found that skiers 
hardly ever spend more than 10 seconds to reach the first gate, as reveals the Olympic 
Winter Games and the World Cup Final Analysis. Considering the total course duration [35-
60 seconds, (F.I.S. 2010)], our data suggest that skicross final results could be decided in 
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The objective of this study was to evaluate the relations between tDCS by cathodal 
current and a fatigue indicator in lower limb during isokinetic protocol. In this study was 
evaluated the results obtained on assessment of isokinetic force of knee extensors and 
flexors, in concentric muscular action during flexion and extension phases. Seven health 
volunteers (6 men and 1 woman) participated in the study. The results show significant 
differences between sham and cathodal conditions only for work/body weight and work 
fatigue during knee flexion phase. Cathodal tDCS appear to be a valid technique to 
modulated primary motor cortex activity. The preliminary results suggest that cathodal 
current polarization appears to be a helpful tool to improve work capacity in human 
subjects, at least for knee flexion.  
 
KEY WORDS: Transcranial stimulation, Fatigue, Motor performance. 
 

INTRODUCTION: Fatigue can be induced by prolonged or vigorous activities that include 
physical or mental effort, like severe exercise, prolonged physiological stress and chronic 
diseases (Afari & Buchwald, 2003; Marcora et al., 2009). Muscular fatigue can be regarded 
as a reduced muscular work capacity, together with the lost of efficiency, often accompanied 
by subject feeling of physical and mental fatigue (Marcora et al., 2009), being an crucial 
factor in limiting the capacity of high-yield athletes. The search for understanding of the 
physiological processes leading to fatigue is a valuable research area looking for maximum 
yield. Currently the use of noninvasive technique of cerebral modulation is a promissory tool 
that may help in training methods and scientific researches. One of those methods is the 
Transcranial Direct Current Stimulation (tDCS) (Fregni et al., 2005; Fregni & Pascual-Leone, 
2007; Priori 2003; Priori et al., 1998; Rosenkranz et al., 2000). The tDCS is usually made by 
setting of electrodes over the motor cortex region and in supraorbital, shoulders or 
contralateral cortex regions and, after, applies an electric current continuous (0,4 a 2 mA) for 
a period of 3 to 20 minutes it modifies the cortical excitability. tDCS can be performed using 
current cathodal or anodal. The stimulus of anodal current increases the cortical excitability 
while cathodal current stimulus has an opposite effect (Nitsche et al., 2003; Nitsche et al., 
2002; Rosenkranz et al., 2000). Therefore, the objective of this study was to evaluate the 
relations between tDCS by cathodal current and the fatigue indicator in lower limb during an 
isokinetic protocol. 
 
METHODS: Seven health right-handed volunteers (6 men and 1 woman) participated in the 
study (aged 22-32 years). All participants gave their informed consent and the study had the 
approval of university ethical committee. All volunteers were submitted to the same 
evaluation isokinetic protocol on dominant lower limb (Biodex System 4 Isokinetic 
Dynamometer, Biodex Medical Systems, Inc., Shirley, NY). The isokinetic protocol consisted 
of a concentric muscular action during knee extension and flexion phases, three sets of ten 
repetitions with one minute interval between sets and an angular velocity of 60o/s. On the first 
test day, before the isokinetic evaluation, subjects were allowed to practice the movement 
pattern as many times as they preferred to become familiar with the task. A two-minute 
interval was used between practice trials and the isokinetic test protocol. During the 
isokinetic protocol was evaluated the average peak torque, total work, work / body weight 
and  work fatigue, the last one can be defined as the difference of first and last third of work 
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