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Inleiding / Introduction 

Risk factors for hamstring injuries include low levels of hamstrings strength, poor 

hamstring strength-endurance, short biceps femoris fascicles, and altered intermuscular 

coordination between the medial and lateral hamstrings (Bourne et al., 2020; Timmins 

et al., 2015). A variety of exercises is being used to modify these risk factors in an 

attempt to prevent hamstrings injuries and improve running performance. However, 

there is currently only little evidence available on the muscular forces and the contraction 

mode of the hamstrings during these exercises 

Loading intensity has been found to be the primarily stimulus for molecular 

responses in both muscle and tendinous tissue (Garma et al., 2007; Heinemeier et al., 

2007). Exercises that require high muscular forces are therefore likely most effective at 

improving muscular strength and modifying this risk factor. Knowledge about the relative 

force production and activation of each muscle is also important as this offers the 

potential to modify altered intermuscular coordination. Finally, increases in fascicle 

length are typically more pronounced following eccentric compared to concentric or 

isometric training (Bourne et al., 2020; Shield & Murphy, 2018). Exercises that require 

eccentric fascicle behavior or require force production at longer muscle lengths may 

therefore be beneficial to modify this risk factor. These findings collectively indicate that 
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knowledge about muscular forces, the relative load and activation of each muscle, and 

fascicle behavior during exercises is essential as this allows practitioners and researchers 

to optimize exercise prescription and target specific adaptations to maximize the 

effectiveness of the exercises. 

Doelstelling / Aim 

The aim of this study is to characterize and compare lower-limb joint moments, muscle 

activation, and biceps femoris muscle fascicle behaviour between three hamstrings 

exercises: the Nordic hamstring exercise (NHE), the single-leg Roman chair (RCH), and 

the single-leg deadlift (DL). 

Methode / Method 

Ten male participants performed the NHE, RCH and DL in a randomized order with a 1RM 

load, while full-body kinematics, ground reaction forces, lower-limb muscle activation 

and biceps femoris muscle fascicle behaviour were measured. Joint moments were 

determined using a musculoskeletal model. 

Resultaten / Results 

Biceps femoris fascicles initially shortened and remained quasi-isometric before 

actively lengthening during the NHE and RCH, while they lengthened and 

subsequently shortened in the DL (Figure 1a-c). The increase in fascicle length was 

largest in the NHC (30.83 ± 11.74 mm), followed by the DL and RCH (18.52 ± 5.2 

and 17.75 ± 7.87 mm, respectively), with no significant difference between the DL 

and RCH. Mean fascicle length was largest in the DL, followed by the RCH and NHC 

(130.1 ± 39.60, 92.75 ± 26.13 and 72.42 ± 14.64 mm, respectively), with all 

pairwise comparisons being significant. Peak knee joint moments were highest for 

the NHE, followed by the RCH and DL (6.62 ± 1.21, 3.80 ± 1.28, 1.04 ± 0.44 

N∙m/kg, respectively). Peak hip joint moments and peak muscle activation did not 

significantly differ between the exercises.  
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Figure 1. Biceps femoris long head fascicle length during (a) the Nordic 

hamstring exercise (b), the single-leg Roman chair hold, and (c) the single-leg deadlift. 

The musculoskeletal models below each figure indicate the approximate kinematics and 

ground reaction forces at each time point. All data was time-normalized and eccentric 

(ECC), isometric (ISO) and concentric (CON) phases were determined based on the 

kinematics for the RCH and DL. 
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Conclusie & Implicaties / Conclusion & Implications 

Biceps femoris fascicle lengthening and peek knee joint moments were largest during 

the NHE. Peak hip joint moments and muscle activation did not differ between the 

exercises. These findings can be used to optimize exercise prescription and target 

specific adaptations to maximize the effectiveness of training. 
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