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1. Introduction 33 

Stimulation of intermittent muscle contractions during motorcycle competitions 34 

are currently under investigation because of their 35 

relationship with the development of clinically significant conditions especially in the 36 

hand/forearm. These conditions, characterized by pain and loss of the hand or forearm function 37 

(forearm syndrome), can lead to long periods of illness in motorcycle riders especially in those 38 

participating in endurance competitions such as 24 h races where they must brake more than 39 

4,000 times and make 10,000 gear changes [6]. (ref). Similar pathological patterns can also 40 

happen among workers in the manufacturing industry [1].41 

 42 

The fact that many athletes, manual workers and musicians must endure their mechanical work 43 

The fact that many athletes, manual workers and musicians must 44 

endure their mechanical work over long periods of time, at the muscle contraction intensities 45 

that characterize each activity, explains the large number of studies focused on 46 

neurophysiological fatigue of the forearm mucles [7-11]. These muscles 47 

are involved in a great variety of repetitive grip tasks that can lead to neuromuscular fatigue 48 

and functional impairment when these tasks are sustained 49 

become 50 

chronic. Thus, it is important to obtain better knowledge and understanding of the mechanisms 51 

involved in these physiological situations to prevent forearm syndrome. 52 

When assessing human muscle fatigue with sEMG, the power spectrum displacement towards 53 

lower frequencies has been extensively documented in continuous fatiguing protocols (CFP), 54 

in which submaximal voluntary contractions are maintained until exhaustion [9,12-16]. 55 

Intermittent fatiguing protocols (IFP) have been extensively studied as well because 56 

Intermittent contractions at different intensities are also common in the every-day life of the 57 

majority of workers and athletes [17,18], and consequently,58 

. We investigated differences between  59 

CFP and IFP adapted to 60 

motorcycle riders and we found that IFP [19]. [9] 61 

showed a strong relationship with the level of 62 

motorcyclist forearm discomfort compared to CFP. 63 

The relative intensity of the 64 

contraction in relation to maximal voluntary isometric contraction (MVCisom) 65 

registered in a non-fatigued condition (%MVCisom) is a key factor that modulates muscle 66 
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 134 

 135 

Therefore, this study aimed to verify in road racing motorcycle riders whether the recovery 136 

period performing an IFP matching the braking movement was more relevant than the 137 

contraction intensity and effort duration in 138 

two forearm muscles (flexor digitorum superficialis and carpi radialis)139 

. We hypothesize 140 

that MFEMG will not decrease during the contractions performed at 50% MVCisom 141 

because they are preceded by long recovery periods. On the contrary, MFEMG 142 

recorded at 30% MVCisom and during shorter exertion time (5 s) may decrease due to 143 

short recovery periods (5 s). 144 

 145 

 146 

2. Methods 147 

 148 

2.1. Subjects 149 

Twenty-one road racing motorcycle riders aged 29.1 ± 8.0 years (body mass: 72.1±5.5 kg; 150 

height: 176.2 ±4.9 cm) participated in this study. 48% 151 

were winners of races within the Spanish and/or World Championships and 24% were on 152 

the podium of the Championship at the end of the season 153 

over the previous 6 years. The remaining 154 

28% of the participants participated in races at regional level with at least 5 155 

years of racing experience. The study was approved by the Clinical Research of the Ethics 156 

Committee for Clinical Sport Research of Catalonia (Ref. number 15/2018/CEICEGC) and 157 

written consent was given by all the participants. The data were analyzed anonymously, and 158 

the clinical investigation followed the principles of  159 

the Declaration of Helsinki. 160 

 161 
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