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Abstract
Cluster-set resistance training is focused on performance improvements of sports by
increasing the repetition maximum, jump height, and efficiency in the sprint. In this
commentary, we present relevant aspects to optimize the use of cluster training under the
context of muscle hypertrophy. Therefore, we address intra-sets pauses, the number of
repetitions per block, and strategies that benefit this methodology. During a cluster set
resistance training program, not only the total number of repetitions could be higher, which
means a superior total volume, but also a higher mechanical output might lead to potential
benefits to muscle hypertrophy.
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1. Introduction
Traditional set (TS) schemes usually involve a specific number of repetitions, which can vary from
one onwards, performed in a continuous motion fashion without any pause in between. Moreover,
rest periods could be divided into inter-set, allocated between each set of repetitions and intra-set.
Here, the goal is to establish short recovery periods interspersed between repetitions. It is common
to see in the literature the terms cluster sets (CS), rest pause (RP), and drop sets (DS) refer to the
same concept given that all these training methodologies have the same basic structure: a set of
consecutive repetitions with a short resting period followed by more repetitions in the given set. In
DS configurations, concentric failure is desired. Once it has been achieved, immediately afterward,
the set goes on with a lower weight until muscular failure is reached. Usually, two-three weight
reductions are used, ranging between 20–25% of the load, but some high-volume schemes might
involve as many weight drops as possible (REF). In contrast, RP configurations maintain the weight
while incorporating short intra-set rest periods in order to increase the volume at a given intensity,
whereas, in CS, the number of repetitions, blocks, and intra-set resting periods were fixed previously
(Figure 1). However, the standardization of the terminology and concepts used related to block
training methods is needed [1].
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Figure 1 Cluster sets, rest pause, and drop sets.
The aim of the rest period is to allow phosphocreatine (PCr) resynthesis, re-establish
intramuscular pH, enhance the clearance of cellular metabolic waste products, restore membrane
potential to resting values, and increase blood flow reperfusion into the muscle and consequently
increase oxygen transport to the tissues [2]. Previous work has shown that PCr resynthesis has a
biphasic time course behavior (fast phase during the first 21–22 s and slow phase from 170 s and
beyond) during rest [3]. CS takes advantage of the fast PCr recovery kinetics and allows either a
higher mechanical output within the same training volume or a higher volume at the same
mechanical output.
2. Cluster Sets and Sports Performance
Although this short comment is focused on the potential benefits that this methodology might
have on body composition and muscle hypertrophy, it is essential to highlight that the original
objective of these advanced training methods was to increase strength and power. Moreover, most
research published on the topic reported either power or strength related outcomes such as barbell
velocity, force, and lower body power [4], sprinting and jumping capacity [5–8], jumping peak
velocity and height [6] and also, peak power and peak velocity [5, 9, 10]. In addition, muscular
endurance variables such as time under tension (TUT) and muscle fatigue have also been
investigated [11]. It has been well established the potential benefits of CS training methods are
increased performance-related measures such as one repetition maximum (1-RM), jumping, and
sprinting capacity.
3. Cluster Sets and Muscle Hypertrophy
As has been mentioned, even though CS protocols are more oriented to increase performance
and strength levels, they may be a useful tool to increase total volume and thus increase mechanical
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tension, which has been previously proposed as the main training stimuli behind muscle
hypertrophy [12]. While high mechanical tension is usually related only to high training loads, it can
be achieved with a wider intensity range (~60% and + 60% of 1-RM), as long as the set has reached
or is close to reaching muscular failure [13] and the load is not dropped below 30% RM [14].
Previous investigations [15] suggested that using high loads (3-RM) requires a higher number of
sets to match the effects of moderate loads (10-RM), which can be seen as a disadvantage. However,
the incorporation of a CS protocol may be the key to overcoming this issue without the need to
reach muscular failure and significantly increasing training volume. Furthermore, the effects of
different traditional sets and CS protocols on lactate concentration and velocity loss have been
reported in the set as markers of metabolic stress and performance, respectively [16]. These results
have shown that 5RM produced a similar velocity loss compared with CS but with an increased blood
lactate concentration.
The hypertrophic stimulus of a given set scheme between 6 to 20 or more repetitions is
independent of the load as long as the muscular failure is reached [17]. However, if a CS method is
applied in 3–5 RM blocks, with a total of 3–4 blocks, and intra-set rest periods are between 20–30
s, TM would be high at loads approximately ~90% of 1 RM with a higher total volume.
Moreover, Oliver et al. [18] showed lesser velocity loss, higher force, and an increased total
volume in CS protocols compared with TS sets. This could be related to a greater mechanical tension.
In addition, the investigation conducted by Iglesias-Soler et al. [19] compared the maximum number
of repetitions between two protocols; the TS group performed three sets till failure with a 4 RM
load with a 3 min rest in between sets. In contrast, the CS group followed the same protocol but
with a 36-s intra-set rest period after each repetition. The total number of repetitions was more
significant in the CS group; thus, a superior total volume was achieved. Additionally, higher
mechanical performance was generated, showing a potential benefit to generate hypertrophy.
On the other hand, our team investigated three CS protocols: a) 3 RM + 3 RM + 3 RM + 3 RM with
20 s of intra-set pause; b) 3 RM + 3 RM + 3 RM + 3 RM with 40 s of intra-set pause, and c) 6 RM + 6
RM with 20 s of intra-set pause [20]. Our results indicated an increase in fat-free mass evaluated by
DXA in all protocols, although the group that worked 3 RM with 20 s of rest obtained better results.
In the same line, Gonzalez-Hernández et al. [16] showed that intra-set resting periods in between
15–30 s might be better from a hypertrophy point of view, given that a similar mechanical output
could be obtained compared with more extended resting periods but with more emphasis on
metabolic stress that could enhance the muscle growth stimuli. Additionally, we report that the
application of creatine monohydrate in 3 RM protocols with 20 pauses would notably increase the
fat-free mass and strength levels evaluated by MR [21].
4. Practical Applications
Even though more research is needed, some practical recommendations for applying CS
methodology during a hypertrophy training program are depicted in Figure 2.
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Figure 2 Examples of cluster set configuration.
A. The blocks should be organized between 3–5 RM.
B. Intra-set resting periods should oscillate between 10–20 s for the upper body or isolated
movements and between 15–30 s for the lower body or compound movements.
C. Longer resting periods may be incorporated as a session progresses to avoid losses in either
total volume or concentric phase movement velocity.
D. The use of mixed blocks, where the initial ones have a more mechanical tension orientation
and the last ones with emphasis on metabolic stress with longer TUT. Even incorporating DS may be
a potential way of taking advantage of different cellular mechanisms behind muscular hypertrophy
and optimizing the training benefits.
E. The addition of creatine monohydrate seems to be an advantageous strategy for optimizing
the benefits of CS protocols [21].
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