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ABSTRACT

Eccentric hamstring training has been identified 
as a factor in reducing the likelihood of hamstring 
strain injury (HSI) and improving sport performance. 
Currently the Nordic hamstring exercise (NHE) is 
one of the most commonly prescribed exercises for 
this type of training. However, their effectiveness 
is blunted as a result of poor compliance rates 
among athletes, due to a multitude of factors. This 
study aimed to investigate the effectiveness of the 
eccentric razor curl exercise (RCE) as an alternative 
to the NHE for eccentric hamstring training. Twelve 
amateur rugby players took part in this study, testing 
their peak eccentric force during both the NHE 
and RCE. Additionally, soreness induced by each 
exercise was measured in this study. Significance 
was set at p ≤ 0.05. The RCE (362.69 ± 45.86 N) 
resulted in greater force production than the NHE 
(307.33 ± 67.75 N) (p < 0.001). The RCE also 
showed lower soreness ratings than the NHE (3.83 
± 1.59 vs 5.67 ± 1.30, p < 0.05). Large effect sizes 
were shown between the two exercises for soreness 
ratings (r = 0.71) and force outputs (g = 1.26). The 
RCE tested significantly better in terms of force and 
soreness when compared to the NHE in this study. 
This suggests that the RCE may provide greater 
benefit to those seeking to optimise their eccentric 
hamstring training, with greater force and a potential 
to improve exercise compliance. 

Keywords: Razor curl exercise, nordic hamstring 
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INTRODUCTION

Eccentric exercises are commonly used to strengthen 

the hamstrings to improve sports performance and 
decrease injury (20). One of the most common 
eccentric hamstring exercises implemented for this 
purpose is the Nordic Hamstring Exercise (NHE) (6, 
20). This high prescription rate is likely due to the 
high levels of force achieved during the NHE (32). 
However, the effectiveness of the NHE appears to 
be dependent on the compliance rate of the program 
in which it is included and compliance rates of the 
NHE are observed to be relatively low (1, 3, 6, 9, 
10, 15, 21). Cuthbert et al. (15) suggests this is due 
to the higher volume prescriptions recommended, 
potentially being enhanced by the acute muscle 
soreness experienced when NHE is performed 
(19). It is further shown in a study of professional 
soccer players that over half of the clubs identified 
resulting muscle soreness of the NHE as an 
obstacle to implementation (10). Moreover, the 
compliance of the exercise is suggested to be 
related to the NHE being a high intensity exercise 
with high levels of eccentric force produced and 
often being performed at a maximal intensity (15). 
This poses a challenge for eccentric exercises 
which are characterised by greater force production 
than concentric muscle contractions and result in 
increased levels of soreness and muscle damage 
(8). Alternatively, adherence could be improved 
through the adjustment of the volume prescribed 
per session, as it is suggested that the typical high-
volume prescription leads to poor adherence (15). 
Yoshida et al. (42) demonstrated that lower volume 
prescriptions with higher frequency leads to greater 
increases in muscular strength than equivocal 
volume administered less frequently. Presland et 
al. (34) also displayed low volume NHE training 
to have greater benefits than high volume training 
for both strength and hypertrophy. This suggests 
that the typical high-volume prescriptions can be 
unnecessary and would show additional benefits 
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to eccentric hamstring training compliance, should 
practitioners reduce the volume of their eccentric 
training prescriptions (34, 42). Despite the quantity 
of research on the NHE, the low compliance rate 
reduces its effectiveness and suggests an alternative 
exercise is required to maintain the effectiveness of 
eccentric hamstring training.

Oliver and Dougherty (29) suggest that hamstring 
training should be performed in a more functional 
position and chose the Razor Curl Exercise (RCE) 
for strengthening the hamstrings. This study found 
the RCE to be effective at producing supra-maximal 
contraction forces in the gluteus maximus and 
hamstrings (29). This shows it allows for effective 
training of the hamstrings in an eccentric contraction, 
as greater force outputs are expected in eccentric 
training when compared to concentric training (29). 
The prescription of the RCE in this study was due 
to its biomechanically advantageous position of the 
hip flexed at 90˚ and the knee mimicking the athletic 
position seen during many athletic movements (i.e., 
jumping, landing, decelerating, cycling, Olympic 
weightlifting), opposed to only the knee flexion 
occurred in the NHE (11, 16, 29). The biomechanical 
advantage is suggested to come from increased 
hamstring contractibility around the knee due to 
the hip flexion of the RCE (29). A previous study 
investigating the kinematics of NHE variations, 
altering the hip and knee angles, displayed a 
significantly increased peak torque values at the hip 
and knees with 75˚ of hip flexion, similar to the 90˚ 
hip angle of the RCE (35). Additionally, significantly 
greater hip angles and sum of hip and knee angles 
were reached at the time of peak hip and knee torque 
at 75˚ of hip flexion (35). This appears to contrast 
the angle in the NHE at which the athlete begins to 
sharply increase their downward velocity, indicating 
a failure to maintain the eccentric contraction and 
typically occurring shortly after the point of peak 
torque (17, 35). Achieving a greater hip and knee 
angle at the point of peak torque and before a 
sharp increase in downward velocity, suggests that 
an increased hip angle may result in a significant 
increase in force output during the RCE. This also 
reinforces the argument of Oliver and Dougherty 
(29) that the RCE offers a greater biomechanical 
advantage than the NHE and allows for the eccentric 
training of the hamstring at a greater length than that 
achieved during the NHE (35).

The RCE is also referred to as the Hip Extension 
Lower when performing the eccentric portion only 
(28), however this study will continue to refer to it as 
the RCE, following Pollard et al. (33). Additionally, 

Whyte et al. (39) found that a hip extension exercise 
produced similar increases in eccentric hamstring 
strength compared to NHE. The hip extension 
exercise used by Whyte et al. (39) is similar to the 
extension of the hip seen in the eccentric portion of 
the RCE. This suggests that RCE produces similar 
benefits to NHE in relation to increased hamstring 
strength and decreased risk of HSI, along with the 
potential to decrease ACL injury risk (29). However, 
there is insufficient evidence directly comparing 
these exercises, with Pollard et al. (33) being 
the most recent study to directly compare these 
exercises. NHE appears to be accepted as the 
pinnacle exercise for eccentric hamstring training 
despite the possibility that the RCE may display 
increased benefit for those looking to strengthen the 
hamstrings and decrease HSI risk. An investigation 
into whether the biomechanical advantage of the 
RCE corresponds in greater force production 
appears warranted. With the suggestion of the 
acute soreness following the NHE being linked to 
decreased adherence, it also appears warranted to 
investigate and report subjective soreness ratings 
following the NHE and RCE, independently. If the 
biomechanical advantage of the RCE remains true, 
regarding eccentric force production, a greater 
mean peak force output will be observed from the 
RCE when compared to the NHE over the course of 
this research.

METHODS

Participants

This study recruited twelve (n=12) male participants 
(Mean ± standard deviation, age 23.7 ± 4.7 years, 
height 179.1 ± 4.6 cm, body mass 94.25 ± 12.86 
kg, training age 4.25 ± 1.91 years) from a senior 
men’s amateur rugby team. All participants were 
aged between 18 and 33 years. The sample was 
equally distributed between payers in forward 
(n=6) and back (n=6) positions. Inclusion criteria 
for participants consisted of a minimum of 2 years 
experience playing rugby union with concurrent 
resistance training. All participants had a minimum 
of 6 months experience with the NHE but had 
no experience performing the RCE. Recruited 
participants were provided with details of all risks 
they undertook along with how their information 
would be used and safeguarded for the purposes of 
this study. Participants provided informed consent to 
participate in the study. Participants were excluded 
from the study if they had received an injury within 
the previous 3 months or if they had received 
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a knee or hamstring injury within the previous 6 
months. Ethical approval was granted by the South 
East Technological University Ethics Committee, 
following a risk assessment.

Experimental Approach to the Problem

This study was conducted as an AB/BA crossover 
trial (36) and no blinding was implemented. For 
this study, participants were asked to perform the 
testing protocol prior to training in the evening 
once per week, over the course of 4 weeks total. All 
familiarisation and testing was conducted in the gym 
of the participants’ sports club. Participants were 
randomly split into group AB (n=6) and group BA 
(n=6), with group BA completing the RCE followed 
by the NHE and the group AB performing the 
exercises in the opposite order. Randomisation was 
accomplished using a random number generator to 
assign participants to groups. The first session was 
to perform familiarisation with each of the exercises to 
be tested and to gather anthropometric data (height 
and body mass) of the participants. Height was 
assessed using a portable stadiometer (seca 213, 
seca GmbH, Hamburg, Germany) and weight was 
measured using a flat scale (seca 813, seca GmbH, 
Hamburg, Germany). Familiarisation sessions 
involved the participants performing 4 sets of 3 
repetitions at a self-perceived intensity, increasing 
each set, in the order 50%, 70%, 85%, 100%. The 
second week involved a second familiarisation 
session. Participants’ third session took place 7 days 
after the second visit and during this visit testing 

of the NHE took place for group AB and group BA 
performed the RCE. The final attendance was in 
order to test the opposite exercise for each group 
and took place 7 days after the third session. Group 
AB and BA study designs are shown in figures 1a 
and 1b, below.

Procedures

Nordic Hamstring Exercise

Participants completed a standardised warm-up 
which consisted of performing 2 repetitions of the 
NHE at a self-perceived intensity of 50%, followed 
by 1 repetition at 70% and then completing 1 
repetition at 80% on the Hamstring Solo Elite (ND 
Sports Performance, Kilkenny, Ireland). Participants 
only completed the eccentric portion of the NHE. 
Participants were set up on the Hamstring Solo 
device appropriately with their knees on the 
cushioned surface of the Hamstring Solo device 
and their ankles positioned beneath the load cells, 
in accordance with Lodge et al. (26). Intraclass 
coefficients (ICC) of the Hamstring Solo Elite have 
shown the device as reliable (ICC = 0.910 and 0.914, 
for left and right peak forces, respectively) and valid 
(ICC = 0.823 and 0.840, for left and right peak forces, 
respectively) for assessing eccentric hamstring 
strength (26). The knee position of the participant 
on the Hamstring Solo Elite was recorded. NHE 
start position and position at ~80˚ of knee flexion 
are shown in figures 2a and 2b, respectively. The 
participants then completed 3 maximal repetitions 
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requiring them to descend into the eccentric 
lengthening as slowly as possible. The peak force 
(N) for each repetition was recorded and used to 
generate average peak force of the 3 repetitions. 
Following the maximal repetitions, participants were 
presented with a 10-point Likert scale and asked to 
grade the soreness of the exercise, used in Freeman 
et al. (19). Force deficit (%) between each leg, 
calculated by dividing the lesser force by the greater 
force to produce a percentage, was also averaged 
over the three reps.

Razor Curl Exercise

An identical warm-up protocol was carried out prior 
to the RCE, however the NHE was replaced with 
performing the RCE. Similar to the NHE, participants 
only completed the eccentric portion of the RCE, 
starting at 90˚ of hip and knee flexion before 
extending at the knees and hips. This method was 
shown to be a reliable assessment (ICC = 0.91 and 
0.90, for left and right peak forces, respectively) of 
eccentric hamstring strength (28). Hip flexion prior to 
execution was assessed by the present researcher 
using a goniometer. The body of the goniometer 
was centred on the greater trochanter of the femur 
while the stationary arm was aligned with the lateral 
epicondyle of the femur and the moving arm was 
aligned with the trunk.  Participants were set up so 
that their knee position is the same as in the NHE 
test. RCE start position and position at ~75˚ of knee 
flexion is displayed in figures 3a and 3b, respectively. 
This test also consisted of 3 maximal repetitions 

performed on a Hamstring Solo Elite board with the 
peak force (N) also recorded for each rep and used 
to generate average peak force. Participants were 
asked to grade their soreness in the same manner 
used following the NHE. Force deficit (%) between 
each leg was also averaged over the three reps.

Statistical Analyses

All results were reported as mean ± standard 
deviation, along with 95% confidence intervals 
(CI). Mean peak forces (N) for each exercise 
were analysed as the primary dependent variable 
of this study and the exercise (NHE or RCE) it 
was achieved on was to act as the independent 
variable. Mean peak force figures were reported as 
an average of the left leg force and right leg force. 
Inter-limb force deficits (%) and soreness ratings 
(19) were also analysed as dependent variables. 
Dependent variables were tested for normality using 
a Shapiro-Wilk test. Significance testing was then 
performed to determine if there was an observable 
difference between force production during each 
exercise using a dependent t-test. Force deficits 
and soreness ratings were analysed for significance 
using Wilcoxon Signed-Rank test, as these variables 
were found to be non-parametric. Hedges’ correction 
(g) was used to calculate the effect size of the mean 
peak force variable, as n < 20 (22). Effect size for 
force values were interpreted according to Cohen 
(13), with ≥ 0.2 being classified as small, ≥ 0.5 as 
medium and ≥ 0.8 as large. Wilcoxon effect sizes 
(r) were calculated for the soreness ratings and 

Figure 1b. BA Group Study Design. RCE = Razor Curl Exercise. NHE = Nordic Hamstring 
Exercise. 
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Figure 3a. RCE Start Position including Hip Angle 
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force deficits, due to these being nonparametric 
variables, and effect sizes were interpreted as ≥ 0.1 
being small, ≥ 0.3 being medium and ≥ 0.5 as large 
(38). Statistical significance was set at p ≤ 0.05. All 
statistical analysis was conducted using Statistical 
Package for Social Sciences software (Version 28, 
SPSS Inc., Illinoi, USA).

RESULTS

All twelve recruited participants were included in 
results, as none dropped out or had to be excluded. 
All testing sessions, including familiarisation, were 
conducted between 14/02/2023 and 07/03/2023. 
A significant difference was observed between the 
mean peak force (p < 0.001, t (11) = -4.679) of the 
RCE (362.69 ± 45.86 N, 95% CI [333.55, 391.83]) 

and NHE (307.33 ± 67.75 N, 95% CI [264.29, 
350.38), with a large effect size (g = 1.26). Mean 
force values are represented in figure 4, below. 
Average peak forces between exercises across all 
participants are displayed in figure 5.

No significant difference was noted for inter-limb 
force deficits (p = 0.182, Z = -1.334) during RCE 
vs NHE (10.57 ± 5.17% vs 15.43 ± 11.69%, 95% 
CI [7.28, 13.86] vs [8.00, 22.85]), with a medium 
effect size (r = 0.39). Soreness ratings displayed 
significance (p < 0.05, Z = 2.448) in the RCE (3.83 ± 
1.59, 95% CI [2.83, 4.84]) vs the NHE (5.67 ± 1.30, 
95% CI [4.84, 6.49]), and showed a large effect size 
(r = 0.71). Mean soreness ratings for each exercise 
are shown in figure 6 below. Individual soreness 
ratings of each exercise are shown in figure 7.

Figure 3b. RCE at ~75˚ of Knee Flexion 

Figure 4. Mean peak force of NHE vs RCE. RCE = Razor Curl Exercise. NHE = Nordic 
Hamstring Exercise. *** = significant difference to RCE (p < 0.001). 
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Figure 5. Individual Responses NHE Force vs RCE Force. RCE Force = Razor Curl 
Exercise Average Peak Force. NHE Force = Nordic Hamstring Exercise Average 
Peak Force. *** = significant difference in group mean to NHE (p < 0.001).

Figure 6. Soreness ratings for NHE and RCE. RCE = Razor Curl Exercise. NHE = Nordic 
Hamstring Exercise. * = significant difference to RCE (p < 0.05). 
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Figure 7. Individual Responses NHE Soreness vs RCE Soreness. RCE Soreness = 
Razor Curl Exercise Soreness Rating. NHE Soreness = Nordic Hamstring Exercise 
Soreness Rating. * = significant difference in group mean to NHE (p < 0.05).

DISCUSSION

The present study aimed to investigate the differ-
ences in force production between the commonly 
used NHE and the RCE for the purpose of improving 
training recommendations surrounding eccentric 
hamstring strengthening. This study has affirmed 
the initial hypothesis stated through the RCE show-
ing significantly greater force output (p < 0.001) 
when compared to the NHE (362.69 ± 45.86 N vs 
307.33 ± 67.75 N, respectively), along with a large 
effect size (g = 1.26), demonstrating a large magni-
tude of difference. This finding is in line with argu-
ments extracted from other research (29, 35, 39). A 
suggestion for the increased force output of the RCE 
may be linked to an increased contribution of the 
non-contractile elements of the hamstrings as they 
are trained at a greater length (35). Furthermore, 

increased levels of electrical activity, reported as 
a percentage of maximal voluntary isometric con-
traction (MVIC), have been detected in the biceps 
femoris (BF) when in the start position of the RCE 
(140 ± 33.87% MVIC), when compared to electro-
myography (EMG) activity in the BF during the NHE 
(128.1% MVIC) (25, 29). Additionally, peak medial 
hamstring activity in the RCE has been shown at 220 
± 66.08% MVIC (29), while Sarabon et al. (35) found 
semitendinosus activity at the time of peak torque 
to be only 106.7 ± 15.5% MVIC during the NHE. 
This suggests an increase in force production at the 
beginning of the movement accredited to greater 
muscle activity. Although Pollard et al. (33) found 
strength adaptations of a weighted RCE and NHE 
to be movement specific in a recreationally trained 
sample. However, if this is true and the adaptations 
are specific, it may encourage athletes regularly 
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performing movements with hip and knee flexion to 
train using the RCE. Additionally, this study’s find-
ings lend significance to the suggestion within Oliver 
and Dougherty (29) of the RCE offering a more bio-
mechanically advantageous position, due to greater 
force outputs achieved during this movement. As 
hypothesised, the flexed hip and knee position led 
to greater force production and potentially demon-
strates further applicability of the athletic position 
witnessed during many sporting movements (11, 
16, 29). This familiarity with the athletic position may 
be another explanation for the increased force. As 
it appears that RCE strength adaptations are move-
ment specific (33), the fact that athletes commonly 
perform movements in this position may have led 
to increased force production during the RCE (11, 
16, 29). This finding also agrees with Sarabon et al. 
(35) and shows that greater forces can be produced 
while training the BF long head at a greater muscle 
length. However, the present study did not measure 
the EMG of the hamstrings and cannot be confident 
that the reason for the increase in force output was 
due to greater contractibility of the hamstring at the 
knee (29).

Additional discoveries of this study include a signif-
icantly lower soreness rating (p < 0.05) of the RCE 
(3.83 ± 1.59) vs the NHE (5.67 ± 1.30), paired with a 
large effect size (r = 0.71). This shows a substantial 
decrease in the acute muscle soreness experienced 
following the performance of the RCE. A potential 
reason for the decreased soreness observed during 
the RCE may be associated with less muscle dam-
age caused by the RCE. Pollard et al. (33) showed 
a greater effect on muscle thickness and fascicle 
length of the BF long head with weighted NHE com-
pared to weighted RCE. Weighted NHE showed a 
small effect size (d = 0.27) on muscle thickness, 
while weighted RCE resulted in almost no change 
(d = -0.03) (33). Additionally, weighted NHE showed 
a large effect size (d = 1.41) on fascicle length 
while no change was observed from the RCE (d = 
0.00) (33). It is suggested that the differing effects 
on muscle thickness and fascicle length between 
the weighted NHE and RCE is associated with de-
creased involvement of the BF long head during the 
RCE (33), however it may also be associated with 
decreased muscle damage resulting from the RCE 
(8).  Furthermore, Sarabon et al. (35), in alignment 
with suggestions in Pollard et al. (33), demonstrated 
significantly reduced EMG activity of the BF muscle 
below 100% MVIC while performing NHE variations 
involving hip flexion (p < 0.001). BF activity reduced 
as hip flexion increased with the difference in activity 
between 0° and 75° of hip flexion resulting in a medi-

um effect size (d = 0.74) (35). Contrary to this, Oliver 
and Dougherty (29) showed increased BF activity in 
the RCE start position, compared to the NHE. Peak 
EMG activity of the BF was found to be 140.00 ± 
33.87% MVIC in the RCE start position (29), mean-
while peak BF activity during the NHE was record-
ed at 99.72 ± 22.17% MVIC (35). However, an in-
verse relationship has previously been determined 
between EMG activity and hamstring muscle length 
during eccentric movements (23, 27). This implies 
that the mean EMG activity of BF is increased during 
the NHE, despite peak activity being lower than in 
the RCE (25, 29). This increase in mean activity level 
of the BF could lead to greater levels of muscle dam-
age causing increased hypertrophy resulting from 
the NHE, while also increasing the soreness expe-
rienced from the exercise (33). Similar to the expla-
nation for greater force during the RCE, a reason for 
less soreness during the RCE may also be linked to 
increased familiarity with the position (29).

Moreover, despite no significance being detect-
ed for between-leg force deficits (p = 0.182) in the 
RCE vs NHE (10.57 ± 5.17% vs 15.43 ± 11.69%, 
respectively), a medium effect size (r = 0.39), fa-
vouring RCE, indicates the potential for training 
with improved symmetry between legs. Observed 
in conjunction with overall greater force outputs, the 
lesser deficit shown in the RCE is not at the loss of 
total force output. This study suggests that the re-
duced force deficit may be linked to an increased 
neural drive associated with greater force outputs 
and marked by increased EMG values (24). Claudi-
no et al. (12) identifies inter-limb force deficit relia-
bility is linked to a maximal contraction occurring, 
possibly indicating that the decreased RCE deficit 
is caused by the more forceful contraction. An al-
ternative cause for the lower RCE deficit may be 
linked to the suggestion of a greater reliance on 
non-contractile elements proffered within Sarabon 
et al. (35). This greater reliance could lead to a less-
er representation of hamstring muscular strength in 
RCE deficits. Lower deficits may be especially fa-
vourable for those training to reduce force deficits 
between hamstrings. This appears to be highly crit-
ical for athletes performing high-speed running as 
part of competition, as greater force deficits have 
been associated with a higher likelihood of HSI (5, 
14, 31). The risk of HSI in high level rugby union 
players has been shown to increase by 2.4 times for 
those with a deficit of 15-20% and up to 3.4 times 
for those with a >20% deficit (5). This risk has been 
shown to be greater within other field sports involv-
ing high speed running, with injury risk increasing 
4-fold among professional soccer players (14). De-
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spite this, the research is not definitive on the use 
of muscle strength testing to predict HSI likelihood 
(4, 41). Previous research has shown that the NHE 
has a positive effect on between-leg hamstring force 
deficits (2). Due to its similar function of training and 
assessing eccentric hamstring strength (28, 29), it 
may be reasoned that the RCE could result in pos-
itive effects on between-leg hamstring deficits and 
potentially to a greater magnitude.

Meanwhile, the use of NHE for reducing HSI inci-
dence is well-documented across various sports (6, 
20), including rugby union (5, 7, 18), and with force 
outputs < 337 N in the NHE acting as an additional 
sign of injury risk in elite soccer (37). Although, ab-
solute figures likely need to be investigated in the 
specific sport and/or exercise to which it is being 
applied and therefore, force outputs < 337 N in the 
NHE may not be an applicable indicator of injury risk 
outside of elite soccer. Following similar suggestions 
within the present study, the RCE could serve the 
purpose of injury prevention more effectively than 
the NHE, due to the increased force output associat-
ed with it and similar hip extension movements (35, 
39). As previously stated, research is inconclusive 
on the association of eccentric strength with HSI risk 
(4, 30, 40, 41). However, research highlighting a link 
between eccentric force production and HSI sug-
gests that the production of greater eccentric force 
in training could assist in decreasing HSI rates and 
therefore the use of the RCE in training may be war-
ranted. 

CONCLUSION

The primary practical recommendation following the 
findings of this study involves implementing the RCE 
as an alternative to the NHE, as the findings show 
it is superior to the NHE in relation to force output. 
This study found no contradictions to implementing 
the RCE and the sole modification to its prescrip-
tion being lower volume exposures performed more 
frequently. The present study shows that the RCE 
shows strong potential to act as a more effective ex-
ercise for eccentric hamstring training than the NHE, 
due to its greater force output, decreased soreness 
and potential to train between-leg asymmetries more 
effectively.

FUTURE RECOMMENDATIONS

Recommendations for future research includes larg-
er sample sizes, along with assessing athletes from 

various sports. Larger and a greater total number 
of cohorts would strengthen the evidence base sur-
rounding the implementation of the RCE as a more 
beneficial exercise for training eccentric hamstring 
strength. Moreover, research into the performance 
of each exercise following a training intervention, as 
a randomised control trial, would be recommended 
as a topic for further research.

A limitation in the design of this study was the time 
of the year during which testing was conducted. 
As participants were presently in their competitive 
season, a greater number of potential participants 
were excluded due to recent injury than otherwise 
would have been excluded, were testing conduct-
ed in the competitive off-season. This ultimately lim-
ited the number of players available to participate 
in the study. Furthermore, it appears that eccentric 
hamstring strength fluctuates throughout the com-
petitive calendar (32). This implies that the force 
values achieved by the present study’s participants 
were blunted due to fatigue, detraining or both due 
to being in-season. It should also be noted, due to 
the nature of the study, the participants could not 
be blinded, along with this they had previous expe-
rience with the NHE but not the RCE. Ultimately, this 
may have led to participant bias influencing the sub-
jective soreness ratings.
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