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Welcome to the June 2018 edition! The 
magazine is divided into 3 parts. It 

starts with reviews of studies of strength 
training, moves onto reviews of investiga-
tions into athletic performance, and finish-
es with a detailed section on hypertrophy.
This edition kicks off with everyone’s favor-
ite topics – squats and deadlifts! One study 
measured the differences between deadlifts 
performed with and without a bounce, and 
the other measured the differences be-
tween back squats with the hip in a neu-
tral position and back squats with the hip 
in external rotation. The findings of both 
studies have immediate practical implica-
tions for training.

Later in the strength training section, I 
review a study that assessed whether giv-
ing subjects greater autonomy over their 
choice of load for a workout can enhance 
strength gains after training. Although the 
findings were non-significant, there was 
a clear trend for the greater autonomy to 
produce a beneficial effect, showing that 
strength coaches do need to consider psy-
chological factors, if they want to maximize 
the adaptations that their athletes achieve.

There were several good hypertrophy stud-
ies this month. The first used a blood flow 
restriction (BFR) model without mechanical 
loading to assess the effects of metabolic 
stress, which has been proposed as a pri-
mary mechanism for muscle growth. Unlike 
another recent study, this one failed to find 
any hypertrophic effect of BFR without me-
chanical loading, suggesting that metabolic 
stress probably does only trigger hypertro-
phy by increasing muscle activation. Oth-
er studies in this section searched for the 
factors that could predict individual mus-
cle growth responses to strength training, 
measured the long-term training effects 
of using the mind-muscle connection, and 
explored the effects of pre-sleep protein 
supplementation. So there is lots to read. 
See you next month!
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Comparing the deadlift performed 
with and without a bounce

A Biomechanical Analysis of the Effects of Bouncing the Barbell in the Conven-
tional Deadlift. Krajewski, K., LeFavi, R., & Riemann, B. (2018). The Journal of 
Strength & Conditioning Research.

The barbell deadlift differs from many other tradi-
tional strength training exercises because the lift 

is started from the bottom position, rather than the 
top. Therefore, the first rep does not benefit from the 
increased forces produced by the stretch-shortening 
cycle. However, when doing multiple reps in a set, 
the later reps can benefit. In addition, if the barbell 
is dropped onto the floor during the lowering phase 
of the exercise, it will typically bounce, which allows 
the lifter to begin the next rep while the barbell is 
already moving upwards.

Key findings
When using a bounce between deadlift reps, the joint impulses (joint torque multipled by 
time) and joint work done (joint torque multipled by angular rotation) for the ankle, knee, 
and hip are reduced, both for the early part of the lift (to peak barbell bounce height) and 
also for the whole lifting phase.

Practical implications
When using the deadlift for achieving adaptations that contribute to increased maximum 
strength or to greater muscle size, using a pause between reps is likely the optimal ap-
proach. Using a pause means that the muscles must produce greater forces to lift the 
same barbell load, which is likely to enhance muscular adaptations from training.



Background



 

OBJECTIVE To compare the biomechanics of the deadlift when done with either 
a bounce or a pause at the start of the lifting (concentric) phase, in 
strength-trained males.

 

Average vertical ground reaction force 
(VGRF), vertical ground reaction im-
pulse (VGRI) and duration: By a force 
plate, analyzed in two phases (from lift-off 
to peak barbell bounce height, and from lift-
off to lift completion).

From lift-off to peak barbell bounce height
The average VGRI, and duration of the lift 
were both greater with a pause than with a 
bounce. In contrast, VGRF was greater with 
a bounce.

From lift-off to lift completion
The average VGRF, VGRI, and duration of 
the lift were all greater with a pause than 
with a bounce.

Net joint moment impulses (NJMI) and 
net joint work done (NJWD) for the an-
kle, knee, and hip joints: By inverse dy-
namics calculations, using data collected by 
3D motion analysis for the joint angle move-
ments, and by force plates for the ground 
reaction forces, analyzed in two phases 
(from lift-off to peak barbell bounce height, 
and from lift-off to lift completion).

From lift-off to peak barbell bounce height
The NJMI and NJWD for the ankle, knee, and 
hip were all greater with a pause than with 
a bounce. The difference between deadlift 
variations was proportionally greater for the 
hip NJMI and NJWD than for the ankle and 
knee NJMI and NJWD.

From lift-off to lift completion
The NJMI for the ankle, knee, and hip were 
all greater with a pause than with a bounce. 
The difference between deadlift variations 
was proportionally greater for the hip NJMI 
than for the ankle and knee NJMI. There 
were no differences in ankle, knee, or hip 
NJWD between variations. 

20 strength-trained 
males, aged 22.9 ± 2.7 
years, with 3.4 ± 3.3 
years of experience with 
the deadlift exercise, and 
a deadlift 1RM of 2.01 ± 
0.4 times bodyweight

INTERVENTION 

MEASUREMENTS RESULTS

POPULATION

SUMMARY
     When using a bounce between deadlift reps, the joint impulses (joint 
torque multipled by time) and joint work done (joint torque multipled by angular rotation) 
for the ankle, knee, and hip are reduced both for the early part of the lift (to peak barbell 
bounce height) and also for the whole lifting phase. Surprisingly, however, average ground 
reaction force in the early part of the lift was greater with a bounce. 

Subjects did 2 sets of 5 reps of the conventional deadlift with 75% 
of 1RM with each lifting style (bounce and pause). When per-
forming the deadlift with a pause, the subjects were instructed to 
allow the barbell to come to a stop on the platform before starting 
the next rep. When performing the deadlift with a bounce, the 
subjects were instructed to allow gravity to pull the barbell down 
quickly, and to start the concentric phase of the lift as soon as the 
barbell made contact with the platform.



Analysis

This study reported that when using a 
bounce between deadlift reps, the joint 

impulses (joint torque multipled by time) 
and joint work done (joint torque multipled 
by angular rotation) for the ankle, knee, 
and hip are reduced both for the early part 
of the lift (to peak barbell bounce height) 
and also for the whole lifting phase.

Essentially, the use of a bounce alters 
deadlift technique to allow lifters to lift the 
same load with smaller lower body mus-
cle forces and a shorter time under ten-
sion. If a lifter is deliberately attempting 
to maximize the number of reps that can 
be done with a given load, such as for a 
challenge or a competition, this may be a 
helpful strategy. However, it may not be an 
optimal approach when using the deadlift 
during strength training programs intended 
to produce muscular adaptations.

Maximum strength is increased through 
several different adaptations, including 
increases in load-specific coordination, 
voluntary activation (1), lateral force 
transmission (2), tendon stiffness (3), and 
muscle size (4). The maximum force ex-
perienced by the muscle during a workout 
is likely the main factor that determines 
the size of the adaptation in voluntary 
activation and lateral force transmission. 
Additionally, muscle time under tension in 
a workout (which is closely related to im-
pulse and work done) has been linked to 
the resulting muscle growth after training 
under certain conditions (5). 

Consequently, if a lifter is using the deadlift 
to produce adaptations that lead to greater 
maximum strength, or to produce muscle 
growth, using a pause is likely to be a bet-
ter approach. 



Analysis

Surprisingly, ground reaction force in the 
early part of the lift was greater with a 

bounce than with a pause. The research-
ers suggested that might be caused by 
the lifters “catching” the barbell after the 
bounce. Even so, since the net joint mo-
ment impulses in the early part of the lift 
were still greater when using a pause, it is 
unlikely that this temporarily greater force 
would produce any beneficial training effect 
on the muscles.   

Little research has investigated the effects 
of changing barbell momentum by altering 
technique. To date, the focus has been on 
whether increasing momentum earlier in a 
lift can overcome the presence of sticking 
regions later on (6,7), since increased mo-
mentum allows barbells to remain in mo-
tion against gravity for longer without an 
external force being applied to them.

Barbell momentum can be increased ei-
ther when the prime mover muscles exert 
greater force earlier in the movement, or 
when another group of muscles provide 
“body English”, or if we use an external 
surface to rebound the weight. But in all 
cases, bar speed is increased. Addition-
ally, previous research has shown that 
bar speeds are faster when momentum is 
added, even when we compensate for the 
momentum by using a heavier load (6). 

Faster bar speeds mean that the force 
exerted by the prime mover muscle during 
the lift is lower, since fewer simultaneous 
actin-myosin crossbridges inside each mus-
cle fiber are able to form at faster muscle 
contraction velocities (8), and this lower 
muscle force will likely lead to reduced 
muscle growth in comparison with a lift 
done without additional momentum (9).



Analysis

Conclusions
When using a bounce between deadlift 
reps, the joint impulses (joint torque 
multipled by time) and joint work done 
(joint torque multipled by angular ro-
tation) for the ankle, knee, and hip are 
reduced, both for the early part of the lift 
(to peak barbell bounce height) and also 
for the whole lifting phase. Surprisingly, 
however, average ground reaction force 
in the early part of the lift was greater 
with a bounce. 

Practical implications
When using the deadlift for achieving 
adaptations that contribute to increased 
maximum strength or to greater muscle 
size, using a pause between reps is like-
ly the optimal approach. Using a pause 
means that the muscles must produce 
greater forces to lift the same barbell 
load, which is likely to enhance muscular 
adaptations from training.
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