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Welcome to the May 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.

Some strength training experts think that 
increasing strength in a free weights ex-
ercise can increase sports performance 
through improved ability to balance while 
exerting force. Yet, research has gradual-
ly been leading us to believe that balance 
is extremely task-specific, and even very 
similar tasks transfer poorly to each other. 
A new study in this edition confirms this.

Optimal training frequency is likely deter-
mined by the amount of muscle damage 
caused in each workout. In this edition, I 
review a study showing that a high training 
frequency leads to similar hypertrophy as 
a volume-matched low training frequency, 
but with less muscle damage. High fre-
quency training may therefore allow great-
er volumes to be done, with similar muscle 
damage over the course of a week.

It is commonly believed that bodybuilders 
lose muscle mass while dieting to low body 
fat levels. Also, many experts believe that 
metabolic adaptation occurs over a diet, 
such that resting metabolic rate is reduced 
below the expected levels from a loss of 
lean mass. In this edition, you will find a 
detailed analysis of a study showing that 
neither of these things occur in practice.

Finally, I have reviewed the new study 
of very light, light, moderate, and heavy 
loads. My argument is that it is the na-
ture of fatigue (central vs. peripheral) that 
causes the suboptimal results with very 
light loads. The central fatigue when train-
ing with very light loads means that full 
motor unit recruitment is not reached.

See you next month!
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Exploring the effects of cluster sets 
during lower body power training

Influence Of A Cluster Set Configuration On The Adaptations To Short-term 
Power Training. Morales-Artacho, A. J., Padial, P., García-Ramos, A., Pérez-Cas-
tilla, A., & Feriche, B. (2018). The Journal of Strength & Conditioning Research, 
32(4), 930-937.

Cluster sets are an alternative to traditional 
“straight sets” that involve short intra-set rest 

periods. This has the effect of reducing the amount 
of fatigue that accumulates. While this can have 
a negative effect on the rate of muscle growth, it 
seems to have a positive effect on the rate at which 
high-velocity strength and power are improved. 
This may be because of the faster bar speeds that 
are used in training. Cluster sets therefore repre-
sent a valuable traning tool for athletes who need to 
improve high-velocity strength for sport.

Key findings
Even over a very short phase of power training, lasting just 3 weeks, a cluster set con-
figuration produced greater increases in bar speed and power output in jump squat tests 
using loads (25% of 1RM) that were close to the load used in training (20% of 1RM), per-
haps because greater speeds can be used with intra-set rest periods. 

Practical implications
Athletes who need high-velocity strength for sporting movements, such as vertical jump-
ing, sprint running, and changing direction, may benefit from performing power training 
with intra-set rest periods, in a cluster format, and focusing on moving the bar as quickly 
as possible.



Background



 

OBJECTIVE To compare the effects of a 3-week strength training phase with either 
traditional (TRAD) or cluster (CLUS) set configurations on changes in 
the force-velocity profiles of jump squats with a range of loads.

 

Maximum strength: By 1RM half squat 
(90o knee angle) in a Smith machine.

Neither the CLUS nor the TRAD groups dis-
played any significant improvements in 
1RM half squat (0.4% and 2.6%) over this 
3-week power training phase.

Force: By force recorded with a force plate 
in jump squats to a knee angle of 90o using 
a Smith machine, with 25%, 50%, and 75% 
of bodyweight (F25, F50, and F75).

There were no significant differences in the 
changes in force in the jump squats between 
the CLUS and TRAD groups.

Velocity: By velocity from data collected 
with the force plate in jump squats, with 
25%, 50%, and 75% of bodyweight (V25, 
V50, and V75).

CLUS caused a very likely moderate increase 
in V25 in the jump squats compared to 
TRAD (8.2% vs. 2.3%).

Power output: By power output from 
data collected with the force plate in jump 
squats, with 25%, 50%, and 75% of body-
weight (V25, V50, and V75).

CLUS caused a very likely moderate increase 
in P25 in the jump squats in comparison 
with TRAD (9.7% vs. 2.7%), probably be-
cause of the similar superior effect on V25 
(8.2% vs. 2.3%).

Force-velocity profile: By individual linear 
regression equations to determine the force- 
velocity profile: gradient, maximal theoreti-
cal force (F0), velocity (V0) and power (P0).

There were no significant differences in the 
changes in elements of the force-velocity 
profile between the CLUS and TRAD groups.

19 previously-untrained 
males, aged 23.6 ± 5.8 
years, allocated to either 
a TRAD or a CLUS group

INTERVENTION 

MEASUREMENTS RESULTS

POPULATION

SUMMARY
     Even over a very short phase of power training lasting just 3 weeks, 
a cluster set configuration produced greater increases in bar speed and power output in 
jump squat tests using loads (25% of 1RM) that were close to the load used in training 
(20% of 1RM), perhaps because greater speeds can be used with intra-set rest periods.

Subjects trained 2 times per week for 3 weeks. For each workout, 
the subjects did 6 sets of 6 jump squats with 20% of 1RM, with 
maximal bar speeds on all reps. The TRAD group took 5 minutes 
of rest between each set. The CLUS group took 4.5 minutes of 
rest between each set, in addition to 30 seconds of rest between 
each cluster of 2 reps. For the 8 weeks prior to this 3-week power 
training program, both groups had performed identical workouts, 
including a hypertrophy phase and a maximum strength phase. 
Before this, they were untrained.



Analysis

This study reported that over a very 
short phase of power training lasting 

just 3 weeks, a cluster set configuration 
produced greater increases in bar speed 
and power output in jump squat tests using 
loads (25% of 1RM) that were close to the 
load used in training (20% of 1RM). Yet, 
there were no differences in the changes in 
the force-velocity profile from training with 
a traditional set configuration.

Much long-term research performed to 
date in cluster sets has explored the use 
of heavy strength training, rather than 
“power” training with light loads and fast 
bar speeds. Yet, these earlier results are 
fairly similar to this study: cluster sets 
with heavy loads often cause greater gains 
in power and velocity (1,2,3), but do not 
cause different alterations in the force-ve-
locity profile (4) from traditional training.

Whether cluster sets cause different gains 
in maximum strength from traditional sets 
has not been well-explored. Previous stud-
ies used the same weight in both training 
groups (1,2,3), which defeats the point 
of using cluster sets for increasing maxi-
mum strength, as they enable the use of 
heavier loads for the same number of reps. 
Since the amount of weight on the bar is 
the most important factor in determining 
the rate of maximum strength gains, this 
is a gap in the literature. Where greater 
gains in maximum strength are observed 
after traditional set configurations com-
pared to cluster sets (2), this is probably 
caused by fatigue contributing to muscle 
growth, which then causes greater gains in 
strength. Indeed, in the current study, both 
maximum strength (half squat 1RM) and 
force in jump squats tended to increase 
more in the traditional set group. 



Analysis

Conclusions
Even over a very short phase of power 
training lasting just 3 weeks, a cluster 
set configuration produced greater in-
creases in bar speed and power output 
in jump squat tests using loads (25% of 
1RM) that were close to the load used in 
training (20% of 1RM), perhaps because 
greater speeds can be used with intra-set 
rest periods that reduce the accumulation 
of fatigue over the set.

Practical implications
Athletes who need high-velocity strength 
for sporting movements, such as vertical 
jumping, sprint running, and changing 
direction, may benefit from performing 
power training with intra-set rest periods, 
in a cluster format, and focusing on mov-
ing the bar as quickly as possible.

Perhaps the most interesting finding of 
this study was that the cluster set con-

figuration allowed greater gains in veloc-
ity and power output specifically with the 
lightest load tested, which was similar to 
the load used in training. This load is light 
enough to be a genuinely “ballistic” or ex-
plosive exercise, so performance is dictat-
ed by the factors that determine explosive 
force production. These include increased 
early phase activation (5) because of an 
increase in motor unit firing frequency (6), 
velocity-specific reductions in antagonist 
coactivation (7), increases in single fiber 
contractile velocity that may not relate to 
changes in fiber type as measured by myo-
sin heavy chain isoform (8), and a greater 
maintenance of type IIX fiber type (9). The 
change in early phase activation caused 
by an increase in motor unit firing rates is 
thought to be the most important factor.

Given the very short period of time in 
which the adaptations occurred, it seems 
unlikely that changes in the muscle-tendon 
unit were responsible for the results in this 
study. This specific increase in high-veloc-
ity strength was most likely caused by an 
increase in early phase activation, in turn 
caused by an increase in motor unit firing 
rates. This increase occurred despite the 
previous blocks of hypertrophy and max-
imum strength training, reinforcing our 
understanding that high-velocity strength 
training produces very specific effects. 

Essentially, this study shows that by avoid-
ing the reductions in bar speed during 
training that are caused by fatigue over a 
set (10), the neural adaptations that con-
tribute to explosive force production can be 
enhanced. Cluster sets may therefore be 
very valuable for training athletes.
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