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Welcome to the March 2019 edition! If 
there is a theme to this edition then 

it is certainly the Nordic curl, since I have 
covered two new and important studies 
involving this exercise. The lead article ad-
dresses a comparison between unweighted 
and weighted Nordic curl training, and also 
between weighted Nordic curl and weighted 
Razor curl training, both of which we have 
been awaiting for quite some time. Happily, 
the results of this study were entirely ex-
pected based on the previous literature in 
eccentric training, so there were no major 
surprises there. Another study compared 
the effects of eccentric (Nordic) curl train-
ing and concentric leg curl training.

In this latter case, the researchers were 
surprised by their results. While eccentric 
training increased fascicle lengths and con-
centric training reduced fascicle lengths, 
the protective effects on the amount of 
muscle damage caused by a running work-
out did not differ between groups. Exactly 
why this was the case is unclear. There are 
also important new studies into eccentric 
training mechanisms in this edition. One 
found that acute changes in the central 
nervous system after a workout differ after 
eccentric and concentric training. Another 
found that the residual force enhancement 
(RFE) effect is reduced after a short period 
of eccentric training, even when there are 
no noticeable gains in maximum eccentric, 
isometric, or concentric strength. Con-
versely, after a similar duration of concen-
tric training, the size of the RFE effect is 
enhanced. This may be related to different 
adaptations in fiber length after eccentric 
and concentric training.

Needless to say, there were also many 
great new studies into the mechanisms and 
optimal training methods for hypertrophy, 
including the effects of inter-set stretching, 
comparisons between light and moderate 
loads, and the factors that determine the 
best training frequency for each muscle 
group and for each lifter. 
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Comparing the effects of training with 
the Nordic curl and the Razor curl

Razor hamstring curl and Nordic hamstring exercise architectural adaptations: 
impact of exercise selection and intensity. Pollard, C. W., Opar, D. A., Williams, 
M. D., Bourne, M. N., & Timmins, R. G. (2019). Scandinavian Journal of Medicine 
& Science in Sports.

The Nordic curl is an eccentric exercise for 
the hamstrings involving extending the knee 

(while keeping the hip extended) and resisting 
the downward movement of the body towards the 
ground. The Razor curl is a very similar exercise that 
differs insofar as the hip starts the eccentric phase 
in a position of flexion, and extends gradually in 
tandem with the knee. Consequently, while the ham-
strings lengthen substantially in the Nordic curl, the 
Razor curl involves maintaining the two-joint ham-
strings at a fairly constant length throughout.

Key findings
Strength gains after Nordic curl and Razor curl eccentric strength training are specific to 
the exercise used in training. Increases in biceps femoris (long head) fascicle length and 
decreases in pennation angle are greater after weighted Nordic curl training than after ei-
ther unweighted Nordic curl training or Razor curl training. Detraining has a greater effect 
on changes in muscle architecture than on strength gains. 

Practical implications
To maximize increases in hamstrings muscle fascicle lengths after eccentric leg curl train-
ing, select Nordic curls instead of Razor curls, and implement weight to progress the Nor-
dic curls instead of using bodyweight and increasing either volume (sets x reps) or the 
length of time in the lowering phase.



Background



 

OBJECTIVE To assess the effects of unweighted and weighted Nordic curl training 
and of weighted Razor curl training on changes in muscle size, muscle 
architecture, and strength gains in each exercise, in untrained males.

 

Nordic curl strength and Ra-
zor curl strength: By an instru-
mented Nordic curl board fitted 
with load cells to record knee 
flexion force for each leg.

From pre-training to post-training, Nordic curl strength 
increased significantly only after weighted Nordic curl 
training. The changes after unweighted Nordic curl 
training and Razor curl training were not significant. 
From pre-training to post-training, Razor curl strength 
increased significantly only after Razor curl training, but 
the changes after unweighted and weighted Nordic curl 
training were not significant. Essentially, strength gains 
after training were very specific to the trained exercise.

Muscle thickness: By ultra-
sound of the biceps femoris long 
head.

Muscle thickness did not change significantly as a result 
of training in any of the groups.

Muscle pennation angle: By 
ultrasound of the biceps femoris 
long head.

From pre-training to post-training, pennation angle 
decreased across the three training groups. While there 
was no significant difference between groups, the de-
crease in pennation angle was numerically much great-
er after weighted Nordic curl training than after either 
unweighted Nordic curl training or Razor curl training.

Muscle fascicle length: By 
ultrasound of the biceps femoris 
long head, using an equation to 
estimate the length when the 
fascicle extended beyond the 
scope field of view.

From pre-training to post-training, the increases in 
fascicle length were significantly greater after weighted 
Nordic curl training than after either unweighted Nordic 
curl training or Razor curl training.

30 recreationally-
active males, aged 
24 ± 4 years, allocated 
into groups that trained 
using the unweighted or 
weighted Nordic curl, or 
the weighted Razor curl

INTERVENTION 

MEASUREMENTS RESULTS

POPULATION

SUMMARY
     Strength gains after Nordic curl and Razor curl eccentric strength train-
ing are specific to the exercise used in training. Increases in biceps femoris (long head)
fascicle length and decreases in pennation angle are greater after weighted Nordic curl 
training than after either unweighted Nordic curl training or Razor curl training. Detraining 
has a greater effect on changes in muscle architecture than on strength gains.

Subjects took part in a 6-week training program and were measured 
over a 4-week detraining period. For the first 2 weeks, subjects did 2 
workouts per week comprising 4 sets of 6 reps. For the last 4 weeks, the 
subjects did 1 workout per week comprising 2 sets of 4 reps. A 2-minute 
rest period was taken between sets. Subjects trained with the unweight-
ed or weighted Nordic curl, or the weighted Razor curl. The Razor curl 
is similar to the Nordic curl but is started with the hip bent to 90o and 
therefore involves both hip and knee extension. Free weight was added 
in the weighted Nordic and Razor curl training groups if the last 20o of 
the exercise could be done under full control.



Analysis

This study reported that the strength 
gains after Nordic curl and Razor curl 

eccentric strength training were fairly 
specific to the exercise used in training. 
The charts show that Nordic curl training 
seemed to be slightly less transferable to 
the Razor curl than the other way around.

The minimal transfer from Nordic curl 
training to Razor curl strength may occur 
because the Razor curl involves training 
the hip extensors (concentrically) and the 
knee flexors (eccentrically) (1,2,3) while 
the Nordic curl trains only the knee flexors. 
The lack of stimulus to the hip extensors 
may limit gains in Razor curl strength.



Analysis

This study also discovered that increases 
in biceps femoris (long head) fascicle 

length (and decreases in pennation angle) 
were substantially greater after weighted 
Nordic curl training than after either un-
weighted Nordic curl training or weighted 
Razor curl training.

Studies have shown that eccentric training 
at faster speeds causes larger increases in 
fascicle length (4), most likely because the 
faster speed places a greater load on visco-
elastic passive structures such as titin (5). 
Weighted Nordics should therefore result in 
greater increases in fascicle length, since 
they involve falling more quickly.



Analysis

Conclusions
Strength gains after Nordic curl and Ra-
zor curl eccentric strength training are 
specific to the exercise used in training. 
Increases in biceps femoris (long head)
fascicle length and decreases in pen-
nation angle are greater after weight-
ed Nordic curl training than after either 
unweighted Nordic curl training or Razor 
curl training. Detraining has a greater 
effect on changes in muscle architecture 
than on strength gains.

Practical implications
To maximize increases in hamstrings 
muscle fascicle lengths after eccentric leg 
curl training, select Nordic curls instead 
of Razor curls, and implement weight to 
progress the Nordic curls instead of using 
bodyweight and increasing either volume 
(sets x reps) or the length of time in the 
lowering phase.

The differences in the muscle architec-
ture adaptations recorded between the 

weighted Nordic curl and the weighted Ra-
zor curl might be attributable to differences 
in the amount that the hamstrings muscle 
changes length during each exercise. 

In the Nordic curl, the hip stays totally 
extended from the start of the exercise 
through to the end. As hip extensors and 
knee flexors, the hamstrings therefore 
lengthen from moderately-short lengths to 
moderately-long lengths, because the knee 
extends while the hip remains static. 

In contrast, during the Razor curl, the hip 
starts the exercise in a flexed position and 
finishes in an extended position. Thus, 
the hamstrings remain at a fairly constant 
length throughout the exercise, because 
they are shortened by hip extension but 
lengthened by knee extension. 

Many studies have measured the effects of 
detraining periods on measures of strength 
and its underlying mechanisms. In general, 
it seems that neural adaptations are most 
resistant to change during detraining, and 
are maintained for the longest period of 
time (6). In contrast, adaptations in mus-
cle architecture achieved from strength 
training (including muscle thickness or 
cross-sectional area) are lost very quickly 
over the detraining period (6 – 9). 

This observation is quite important, since 
increased fascicle lengths are thought to be 
protective against hamstring strain injury 
(10). As a result, it seems likely that ath-
letes should avoid performing high-speed 
running activities (either in training or 
during matches) when they are not also 
regularly doing some Nordic curls in train-
ing at least once per week.
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Knowing the science 
of strength training 
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better programs for 
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