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Abstract. Cluster resistance training is aimed at improving athletic performance by increasing the
maximum number of repeats, jump height and sprint efficiency. Objective: to conduct a systematic
search and analysis of systematic reviews and meta-analyses on the impact of cluster sets on ath-
letes’ strength performance. The study was conducted in accordance with the recommendations on
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) and umbrella
reviews (Preferred Reporting Items for Overviews of Reviews (PRIOR)). Literature was searched
in the PubMed and Epistemonikos databases. Filter by date — from 2004 to March 7, 2024. The
methodological quality of the included articles was assessed using A MeaSurement Tool to Assess
systematic Reviews (AMSTAR-2). A total of 34 mentions were identified in the databases. 2 sys-
tematic reviews met the inclusion criteria. The authors of 2 systematic reviews came to a conclusion

on the effectiveness of using cluster sets for strength training of athletes.
Keywords: cluster sets, strength training, resistance training, athletic performance.

Introduction. Structured and continuous
resistance training (RT) is an important compo-
nent in the development of various physical
performance characteristics of athletes [1]. In
particular, strength [2], power and speed [3],
muscle hypertrophy [4] and endurance [5] are
essential components of athletes' development,
performance and overall health. RT variables
such as exercise selection, exercise intensity
(mass of weights), number of repeats and sets,
rest interval between sets and training sessions’
frequency have received a lot of attention from
the scientific community in recent decades. It is
well known that traditional RT [6] is prescribed
based on attempt configurations in which con-
tinuous repeats are performed followed by rest
periods of 1 to 5 minutes between sets. These
configurations are referred to as “traditional
sets” in the literature [7], and although “tradi-
tional sets” cause severe fatigue and metabolite
accumulation, they can have positive effects on
muscle hypertrophy [8] and strength [9]. In ad-
dition to “traditional sets”, some advanced RT
methods have been created and developed to
enhance the adaptation of strength training [10].
Among these methods, cluster sets (CS) have
attracted special attention of the scientific com-
munity [11]. The CS method can be defined as

an approach that includes short rest periods be-
tween individual repeats or groups of repeats
[12]. By providing short rest periods, athletes
can dramatically reduce fatigue, thereby
achieving greater strength, speed, and power in
each repeat. In addition, studies have shown
that CS improves performance and training vol-
ume compared to the traditional set
configuration [13]. Although CS has the poten-
tial to induce stronger hypertrophic response,
the literature on the effects of CS on strength
adaptations in athletes is contradictory. Based
on the analysis of the matter, data from current
scientific literature and requests from sports bi-
ologists, coaches and athletes, the purpose of
the study was formed.

Objective: to search and analyze system-
atic reviews and meta-analyses on the effects of
CS on athletes' strength performance.

Methods and organization. Protocol. The
study was conducted in the Department of
Sports Medicine of the Russian University of
Sport in accordance with the recommendations
on the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) [14]
and umbrella reviews (Preferred Reporting
Items for Overviews of Reviews (PRIOR))
[15]. The study protocol was established before
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and was not changed during or after the search,
according to the Preferred Reporting Items for
Systematic Review and Meta Analysis Proto-
cols (PRISMA-P) [16]. The study protocol was
registered in the OSF international database:
https://doi.org/10.17605/OSF.I0/BSGXP.
Prior to the search, it was determined that
only systematic reviews and/or meta-analyses
would be included, as this type of study is the

gold standard of evidence-based medicine and
provides a comprehensive picture of the bene-
fits and harms associated with an intervention.
Sources of information and search strate-
gies. The literature search for the umbrella
review was performed in the PubMed and
Epistemonikos databases as advised by Goos-
sen et al [17]. The search was performed using

the following keywords (table 1).
Table 1

Keywords for literature search

Pubmed

All Fields: (“cluster sets in sports”) OR (“cluster sets and athletes”)

Epistemonikos

9% <

ditional set”,

Title/Abstract: “cluster sets”, “inter-set rest”, “rest-pause”, “intra set”, “tra-
work-to-rest ratio”

2% e 99 CCy 9 ¢

Studies from the last ~20 years were exam-
ined (filtered by date from 2004 to March 07,
2024). Exclusion of systematic reviews pub-
lished before 2004 was based on
methodological, statistical, and protocol limita-
tions of previous work compared to the current
evidence base. A language barrier was not con-
sidered in the search. In order to increase the
coverage of the topic at hand, a search for
“gray” literature was conducted in the
SportRyiv database according to the checklist
of Benzies et al [18]. The reference lists of re-
trieved studies were then manually searched to
identify potentially relevant studies not covered
by the search. For a study to be included in the
review, it had to meet the following PICOS in-
clusion criteria [19]. P (Population) — athletes
over 18 years of age; | (Intervention) — cluster
sets in resistance training; C (Comparison) —
comparison with control group; O (Outcomes)
— any strength tests; S (Study) — systematic re-
views and/or meta-analyses only.

Selection of studies. Initially, two review
authors (A.V. Shevtsov and A.V. Meshtel) in
parallel, independently of each other, checked
article titles, abstracts, and, if necessary, full
texts from the database records according to the
eligibility criteria. Duplicates and articles not
meeting the criteria were excluded from the
search. Any discrepancies were resolved by
consensus discussion, and any disagreements
were resolved Dby another reviewer (A.B.
Miroshnikov).

Retrieval of studies. After the search, two
review authors (A.V. Shevtsov and A.V.
Meshtel) extracted full texts in parallel, inde-
pendently of each other, in accordance with the
inclusion criteria. Whenever there was disa-
greement between the two researchers'
assessments, consensus was reached either
through discussion or with the help of a third
reviewer (A.B. Miroshnikov). Interrater
(kappa) agreement ranged from 0.56 (weak) to
1.00 (almost perfect), as recommended by M.
McHugh [20].

Quality of research and data extraction.
The methodological quality of included articles
was assessed with A MeaSurement Tool to As-
sess Systematic Reviews (AMSTAR-2) [21],
which consists of 16 items. The quality of each
eligible article was independently analyzed by
two researchers (A.V. Shevtsov and A.V. Mes-
tel). Whenever there was disagreement between
the assessments of the two researchers, consen-
sus was reached either through discussion or
with the help of a third reviewer (A.B. Mirosh-
nikov). This review highlighted critical issues
that could significantly affect the validity of the
review and its conclusions, as was suggested by
Shea et al [21]. Since in this study the data were
presented descriptively, statistical analysis was
not performed.

Results and discussion. A total of 34
references were identified in the databases.
Only 2 systematic reviews met the inclusion
criteria [22-23]. The figure shows a flowchart
of the PRISMA study selection process.
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Fig. PRISMA study search and selection flowchart

We excluded the following systematic
reviews for noncompliance with PICOS: Refalo
et al [24], Marshall et al [25], Jukic et al [26],
Davies et al [27], and Krzysztofik et al [28].
Of the 2 articles included in this comprehensive
review, one study was a systematic review [22]
and the other was a meta-analysis [23]. The
chronological analysis of the articles consid-
ered in this review shows the recent advances in
this field of research, emphasizing that 100% of
the systematic reviews were published within
the last 7 years (from 2017 to 2023), with the
earliest one published in 2017 (table 2).
The number of studies included in these
reviews ranged from 25 [23] to 34 [22].

The reviews combined randomized
controlled trials (RCTs) and non-RCTs without
explaining the reason for this combination.
None of the reviews identified conflicts of in-
terest or funding for the studies included in
them. Latella et al [23] analyzed studies that
used cluster sets in the training of weightlifters,
basketball players, soccer players, and judokas.
Tufano et al [22] analyzed studies that used
cluster sets in the training of track-and
-field athletes, weightlifters, rugby players,
judokas, basketball players and soccer
players.
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Table 2
Included systematic reviews evaluating the effects of cluster sets on athletes' strength
performance
aFfJet\r?(frvsv Number of
L included Main summary findings AMSTAR-2
publication )
studies
year
Different types of CS can help maintain peak
strength throughout a training session, and the
length of rest between repeats or rest interval
Tufanoet al., e : o
34 within a set appears to influence the ability to CL
2017 [22] . .
attenuate strength loss, with longer rest inter-
vals resulting in better maintenance of peak
strength.
CS are a useful strategy to reduce the loss of
speed, power and peak strength during RT and
Latella et al., o
25 should be used to maintain neuromuscular CL
2019 [23] : .
performance, especially when emphasizing
Kinetic outcomes.

Note: CS — cluster sets; RT — resistance training

Review quality. The overall methodologi-
cal quality of the two included reviews is
summarized in table 2. Based on the overall
validity assessment using AMSTAR-2 [12], the
total reliability of the reviews was rated as
“extremely low”. As systematic reviews and
meta-analyses are a recent method of research
in sport and sports medicine, we did not exclude
any of the studies from further analysis based
on quality assessment.

Discussion. Analysis of systematic reviews
has shown that adding short rest periods within
a set and while maintaining normal rest periods
between sets may offer a methodology to re-
duce the accumulated fatigue observed during
exercise [22]. Since resistance training at max-
imal speed may be more effective for strength
development, and speed is better maintained
with CS than with “traditional sets”, CS may
play a role in increasing maximal strength and
hypertrophy [29]. In addition, CS allows for a
greater number of repeats to be performed with
a given load [13], resulting in a greater volume
load, and this leads to a greater stimulus to de-
velop maximal strength [26]. Furthermore, the
use of CS appears to allow for a greater number
of repeats to be performed compared to tradi-
tional sets [13], which will ultimately lead to a

greater volume of total work, providing a stim-
ulus for increased muscle hypertrophy.
Alternatively, if the number of repeats remains
constant, CS may allow the use of a higher
training intensity, which may also increase the
hypertrophic stimulus. Given this potential ad-
vantage of CS, they may be most suitable for
sports where strength is fundamental (martial
arts, weightlifting, sprinting, etc.), as higher
training loads may induce specific hypertrophy
of type Il fibers that athletes need to improve
their performance [10]. However, strength and
conditioning professionals should be mindful of
the additional time that may be required to per-
form CS as part of a resistance training
program. Any increase in training time depends
on the structure of the set, including rest inter-
vals within the set and between repeats, and the
number of repeats performed in each cluster.
Therefore, the scientific literature often sug-
gests using CS with only one or two key
exercises. Wave and ascending clusters can be
unique methods for adding variation to a re-
sistance training program and may be
appropriate for strength sports or well-trained
athletes [10].

Conclusion. An umbrella review of sys-
tematic reviews and meta-analyses on the
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effects of cluster sets on athletes' strength per-
formance was conducted to identify current
gaps in the literature and to make suggestions
for further research. Study on the effects of
cluster sets on athletes' strength performance
has been of growing interest over the past 20
years. However, a significant number (100% in
this review) of systematic reviews and meta-
analyses have been published in the last 6 years
(i.e., 2017 to 2023). In addition to potential
shortcomings (small sample size, lack of

randomization rules, etc.) found in the original
studies, the present umbrella review revealed an
overall critically low methodological quality of
systematic reviews, suggesting the need for sig-
nificant improvements in methodological
procedures in such reviews. The authors of the
2 systematic reviews included in the umbrella
review agreed on the efficiency of cluster sets
for strength training in athletes. Additional
RCTs in this area on national and elite level ath-
letes are needed.
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