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Abstract: This systematic review with a meta-analysis was conducted to compare the effects of small-
sided games (SSGs)-based interventions with the effects of running-based high-intensity interval
training (HIIT) interventions on soccer players’ repeated sprint ability (RSA). The data sources
utilized were Web of Science, Scopus, SPORTDiscus, and PubMed. The study eligibility criteria were:
(i) parallel studies (SSG-based programs vs. running-based HIIT) conducted in soccer players with
no restrictions on age, sex, or competitive level; (ii) isolated intervention programs (i.e., only SSG
vs. only running-based HIIT as individual forms) with no restrictions on duration; (iii) a pre–post
outcome for RSA; (iv) original, full-text, peer-reviewed articles written in English. An electronic
search yielded 513 articles, four of which were included in the present study. There was no significant
difference between the effects of SSG-based and HIIT-based training interventions on RSA (effect size
(ES) = 0.30; p = 0.181). The within-group analysis revealed no significant effect of SSG-based training
interventions (ES = −0.23; p = 0.697) or HIIT-based training interventions (ES = 0.08; p = 0.899) on
RSA. The meta-comparison revealed that neither SSGs nor HIIT-based interventions were effective in
improving RSA in soccer players, and no differences were found between the two types of training.
This suggests that complementary training may be performed to improve the effects of SSGs and
HIIT. It also suggests that different forms of HIIT can be used because of the range of opportunities
that such training affords.

Keywords: football; athletic performance; drill-based games; interval training; repeated sprint

1. Introduction

Small-sided games (SSGs) are adjusted formats of play that are often used in soccer
training to develop a specific tactical/technical attribute [1] while intensifying some load
parameters [2,3]. Typically, SSGs are designed according to different task constraints, which
act concurrently to promote changes in the tactical/technical, physiological/physical, and
psychological dimensions of players [3–5]. Naturally, the changes promoted by these games
are influenced by how the constraints interact with each other [1]. Such constraints include
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the format of play (i.e., the number of players involved and the numerical relationships),
pitch configuration (i.e., pitch size and shape), scoring method (e.g., with or without goal-
keeper, goals or no goals), action restrictions (e.g., limited number of ball touches, limited
movements), and tactical/strategical instructions (e.g., type of defensive marking, type
of attack) [6,7]. These constraints are related to the structure of the game. However, an-
other important constraint is related to the training regimen (e.g., work duration, recovery
duration, work-to-rest ratio) [3].

Usually, SSGs are prescribed with regimens similar to those recommended for long-
interval high-intensity interval training (HIIT) sessions [8]. The internal load demands
imposed by SSGs and running-based long-interval HIIT are also similar, and this has been
considered one of the reasons for using SSG as a replacement for running-based HIIT; SSGs
also have the advantage of developing tactical/technical issues [2,9]. In a meta-comparison
between SSGs and conventional endurance training (in which running-based HIIT was
included), the effects on aerobic performance were similar between both types of training
(trivial differences), and within-group analyses of both revealed beneficial effects [10].
However, aerobic performance is just one of the many physical qualities that players must
develop to support the demands of the game.

Soccer is characterized by its intermittent nature, in which low-to-moderate intensity
activities are interspaced with highly demanding activities in which explosive actions and
repeated high exertion occur based on the context of the game [11]. Among other factors,
repeated sprint ability (RSA) is a determinant physical component since the capacity to
sustain repeated high-intensity efforts is often needed for different periods of a match
and is associated with overall match performance [12]. Due to the complexity of RSA,
it has several limiting factors (e.g., muscular factors, neural factors) [12]. Naturally, the
training process is one of the variables that may alter RSA, especially considering energy
supply, hydrogen accumulation, and muscle activation [13]. The training approaches that
are implemented to develop RSA include repeated sprint training, sprint training, SSGs,
and resistance training [13].

In soccer, the optimization of the training time is crucial. Therefore, it is important to
understand whether drill-based exercises (e.g., SSGs) can develop RSA to a similar extent
as other forms of exercise (e.g., running-based HIIT) and whether they are significantly
beneficial for soccer players. Such an understanding (SSG vs. running-based HIIT) will
help define a practical application for the soccer field.

Additionally, a systematic review and meta-analysis will help summarize the main
training protocols and parallel studies that have compared SSGs and running-based HIIT,
with a focus on their effects on RSA. Although two meta-analyses of SSGs have been carried
out recently [10,14], one did not consider RSA [10], and the other only included young
players and did not objectively compare running-based HIIT with SSGs [14]. Thus, the
need remains for a systematic review and meta-analysis that consolidates evidence about
the effects of these forms of training on the RSA of soccer players. The purpose of this
systematic review and meta-analysis was to compare the effects of SSG-based interventions
vs. the effects of running-based HIIT interventions on soccer players’ RSA.

2. Materials and Methods

This study followed the Cochrane Collaboration guidelines [15] and the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [16]. The
protocol was registered with the International Platform of Registered Systematic Review
and Meta-Analysis Protocols with the number INPLASY202080129.

2.1. Information Sources

A comprehensive computerized search of the following electronic databases was
performed: (i) Web of Science; (ii) Scopus; (iii) SPORTDiscus; (iv) PubMed. The searching
process for relevant publications had no restriction regarding the year of publication and
included articles retrieved until 1 September 2020. The following search strings were
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employed: (“soccer” OR “football”) AND (“small-sided games” OR “drill-based games”
OR “sided-games” OR “SSG” OR “conditioned games” OR “small-sided and conditioned
games” OR “reduced games” OR “play formats”) AND (“sprint”).

The following inclusion criteria were established: (i) parallel randomized studies (SSG-
based programs vs. running-based HIIT) conducted in soccer players with no restriction of
age, sex, or competitive level; (ii) isolated intervention programs (i.e., only SSG vs. only
running-based HIIT as discrete forms) with no restrictions on duration; (iii) a pre–post
outcome for RSA; (iv) original, peer-reviewed articles written in English that provided the
full text.

Studies were excluded on the basis that they (i) were observational analytic designs;
(ii) included other sports; (iii) used SSG or running-based HIIT combined with other
training methods or between them (e.g., SSG + running based-HIIT); (iv) were conducted
in recreational soccer (e.g., healthy population but not soccer players) or physical education
contexts; (iv) were review articles, letters to the editor, errata, invited commentaries, or
conference abstracts.

2.2. Data Extraction

An Excel spreadsheet was designed (Microsoft Corporation, Redmond, WA, USA) to
process the data extraction [17]. Two of the authors performed the data extraction (F.M.C.
and H.S.). Disagreements about study eligibility were solved in discussions between the
authors. Full-text articles that were excluded were recorded with reasons for exclusion. All
of the records were stored in the spreadsheet.

2.3. Data Items

The outcomes chosen for this systematic review and meta-analysis included RSA
measured through field-based tests. The RSA was collected based on the mean time (s),
mean power (W), or total time (s) in a series of multiple sprints. Additionally, the following
information was extracted from the included studies: (i) the number of participants (n),
age (years), competitive level (if available), and sex; (ii) the SSGs format and pitch size
(if available); (iii) the period of intervention (number of weeks) and number of sessions
per week (n/w); (iv) the regimen of intervention (work duration, work intensity, modality,
relief duration, relief intensity, repetitions and series, and between-set recovery).

2.4. Assessment of Methodological Quality

To assess the methodological quality of the included articles, the methodological index
for non-randomized studies (MINORS) was used [18]. Twelve items were analyzed, in
which there were 0 represented cases of no report, 1 case reported but inadequate, and
2 cases reported and adequate. Two of the authors (F.M.C. and H.S.) independently scored
the articles. Any disagreements were resolved through discussion. The inter-observer
analysis was conducted using a Kappa correlation test. An agreement level of k = 0.91
was obtained.

2.5. Summary Measures

The analysis and interpretation of results in this systematic review and meta-analysis
were conducted only in the case that at least three study groups provided baseline and
follow-up data for RSA [19–21]. Means and standard deviations for RSA were converted to
Hedges’ g effect size (ES). The inverse-variance random-effects model for meta-analyses
was used because it allocates a proportionate weight to trials based on the size of their
individual standard errors [22] and enables analysis while accounting for heterogeneity
across studies [23]. The ESs were presented alongside 95% confidence intervals (CIs)
and were interpreted using the following thresholds [24]: <0.2, trivial; 0.2–0.6, small;
>0.6–1.2, moderate; >1.2–2.0, large; >2.0–4.0, very large; >4.0, extremely large. All analyses
were carried out using the Comprehensive Meta-Analysis program (version 2; Biostat,
Englewood, NJ, USA).
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2.6. Synthesis of Results

To estimate the degree of heterogeneity between the included studies, the percentage
of total variation across the studies due to heterogeneity was used to calculate the I2

statistic [25]. Low, moderate, and high levels of heterogeneity correspond to I2 values of
<25%, 25–75%, and >75%, respectively [25,26].

2.7. Risk of Bias Across Studies

The extended Egger’s test [27] was used to assess the risk of bias across the studies. In
the case of bias, Duval and Tweedie’s trim and fill method was conducted.

3. Results
3.1. Study Identification and Selection

The searching of databases identified a total of 513 titles. These studies were then ex-
ported to the reference manager software EndNoteTM X9 (Clarivate Analytics, Philadelphia,
PA, USA). Duplicates (249) were subsequently removed, either automatically or manually.
The remaining 264 articles were screened for their relevance based on titles and abstracts,
resulting in the removal of a further 242 studies. The full texts of the remaining 22 articles
were examined diligently. After reading the full texts, a further 18 studies were excluded
due to a number of reasons (Figure 1). The four studies included in the meta-analysis
provided the mean and standard deviation of pre- and post-intervention data for the
main outcome.

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow
diagram highlighting the selection process for the studies included in the systematic review and
meta-analysis. HIIT: high-intensity interval training

3.2. Study Characteristics

The characteristics of the four studies included in the systematic review and meta-
analysis can be found in Table 1.
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Table 1. Characteristics of the included studies and outcomes extracted.

Study Mean Age
(Yo) Sex CL Design Tests Used in the Original

Studies
Measure Extracted from the Tests in

the Original Studies

Arslan et al. [28] 14.2 Men Y Parallel 6 × (2 × 15-m)/20 s recovery RSA total (sum of all sprints)
Eniseler et al. [29] 16.9 Men Y Parallel 6 × (2 × 20-m)/20 s recovery RSA mean time (mean of all sprints)

Mohr and
Krustrup [30] 19 Men U Parallel 5 × 30-m/25 s recovery RSA mean time (mean of all sprints)

Safania et al. [31] 15.7 Men Y Parallel 6 × 35-m/25 s recovery Average power (mean of all sprints)

Yo: years old; CL: competitive level; Y: youth; U: university-level; s: seconds; m: meters; RSA: repeated-sprint ability

Additionally, the details of the SSG-based and running-based HIIT programs can
be found in Table 2. The included parallel studies involved 8 individual groups (4 SSG-
based groups and 4 running-based HIIT groups) and 77 participants (n = 39 in SSG-based
groups; n = 38 in running-based HIIT groups). Among the included studies, the smaller
intervention lasted 4 weeks [30] and the longer 6 weeks [29,31]. Three of the interventions
had two sessions per week [28–30], while one [31] had three sessions per week. The total
number of sessions ranged between a minimum of 8 [30] and a maximum of 18 [31].

Table 2. Characteristics of small-sided game (SSG)-based programs in the included studies.

Study Intervention Duration
(w) d/w Total

Sessions
SSG

Formats

SSG Pitch
Dimen-

sion(Length ×
Width)

SSG
Area per

Player
(m2)

Sets Reps

Recovery
between
Sets (Du-

ration)

Recovery
between
Sets (In-
tensity)

Work
Dura-
tion

Work
Intensity

Between
Reps Du-

ration

Relief
Intensity

Arslan
et al. [28] SSG 5 2 10 2 vs. 2 20 × 15-m 75 m2 2 2 2 min - 2.5–4.5

min NR - Passive

Eniseler
et al. [29] SSG 6 2 12 3 vs. 3 18 × 30-m 90 m2 4 - 4 min - 3 min 90–95%

HRmax - Passive

Mohr
and

Krustrup
[30]

SSG 4 2 8 2 vs. 2 20 × 20-m 100 m2 8–10 - 45 s - 45 s NR - NR

Safania
et al. [31] SSG 6 3 18 2 vs. 2 to

4 vs. 4
10 × 15 to 40 ×

50-m NR 4 - 3 min - 4 min NR - NR

Arslan
et al. [28] HIIT 5 2 10 - - - 2 12–20 NR NR 15 s 90–95%

VIFT
15 s Passive

Eniseler
et al. [29] HIIT 6 2 12 - - - 3 6 4 min NR 40-m All-out 20 s Passive

Mohr &
Krustrup

[30]
HIIT 4 2 8 - - - - 8–10 - - 30 s All-out 150 s NR

Safania
et al. [31] HIIT 6 3 18 - - - - 4 - - 4 min 70–95%

HRmax 3 min NR

w: weeks; d/w: days per week; NR: not reported; m: meters; s: seconds; min: minutes; VIFT: maximal velocity at 30–15 Intermittent Fitness
Test; IAT: individual anaerobic threshold; HRmax: maximal heart rate; Passive: passive recovery.

3.3. Methodological Quality

All the included studies were classified with 18 points (Table 3).

Table 3. Methodological index for non-randomized studies (MINORS).

Study N.º1 * N.º2 N.º3 N.º4 N.º5 N.º6 N.º7 N.º8 N.º9 N.º10 N.º11 N.12 Total **

Arslan et al. [28] 2 1 2 2 0 2 2 0 1 2 2 2 18
Eniseler et al. [29] 2 1 2 2 0 2 2 0 1 2 2 2 18

Mohr and Krustrup [30] 2 1 2 2 0 2 2 0 1 2 2 2 18
Safania et al. [31] 2 1 2 2 0 2 2 0 1 2 2 2 18

*: MINORS scale items number; N.º1: A clear study aim; N.º2: Inclusion of consecutive patients; N.º3: Prospective collection of data; N.º4:
Endpoints appropriate to the aim of the study; N.º5: Unbiased assessment of the study endpoint; N.º6: Follow-up period appropriate to the
aim of the study; N.º7: Loss to follow-up less than 5%; N.º8: Prospective calculation of the study size; N.º9: An adequate control group;
N.º10: Contemporary groups; N.º11: Baseline equivalence of groups; N.º12: Adequate statistical analyses; **: the total number of points
from a possible maximal of 24.
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3.4. SSG vs. Running-Based HIIT Interventions on Repeated-Sprint Ability

A summary of the included studies and results of RSA reported before and after
SSG-based and running-based HIIT interventions are provided in Table 4.

Table 4. Summary of the included studies and results of repeated sprint ability before and after SSG-based and running-
based high-intensity interval training (HIIT) intervention.

Study Intervention n Before
Mean ± SD

After
Mean ± SD

Before−After
(∆%)

Arslan et al. [28] SSG 10 37.8 ± 1.5 35.6 ± 1.2 −5.8
Eniseler et al. [29] SSG 10 7.12 ± 0.17 7.22 ± 0.20 1.4

Mohr and Krustrup [30] SSG 9 4.41 ± 0.07 4.35 ± 0.22 −1.4
Safania et al. [31] SSG 10 309.0 ± 39.0 220.0 ± 24.0 −28.8
Arslan et al. [28] HIIT 10 38.2 ± 1.7 34.9 ± 1.5 −8.6

Eniseler et al. [29] HIIT 9 7.13 ± 0.17 7.13 ± 0.21 0.0
Mohr and Krustrup [30] HIIT 9 4.45 ± 0.05 4.36 ± 0.14 −2.0

Safania et al. [31] HIIT 10 291.0 ± 38.0 207.0 ± 29.0 −28.9

n: number of participants per group; SD: standard deviation; SSG: small-sided game; HIIT: high-intensity interval training

Four studies provided data for RSA, involving four SSG-based and four HIIT-based
groups (pooled n = 77). There was no significant difference between SSG-based compared
to HIIT-based training interventions on the effect over RSA (ES = 0.30; 95% CI = −0.14
to 0.73; p = 0.181; I2 = 0.0%; Egger’s test p = 0.332; Figure 2). The relative weight of each
study in the analysis ranged from 24.2% to 26.5% (the size of the plotted squares reflects
the statistical weight of each study).

Figure 2. Forest plot of between-mode effect sizes (Hedges’ g) with 95% confidence intervals (CIs) in repeated sprint ability.

The within-group analysis revealed no significant effect of SSG-based training inter-
ventions on RSA (ES = −0.23; 95% CI = −1.40 to 0.94; p = 0.697; I2 = 93.8%; Egger’s test
p = 0.695; Figure 3). The relative weight of each study in the analysis ranged from 23.4%
to 25.9%.

The within-group analysis revealed no significant effect of HIIT-based training in-
terventions on RSA (ES = 0.08; 95% CI = −1.17 to 1.33; p = 0.899; I2 = 94.0%; Egger’s test
p = 0.801; Figure 4). The relative weight of each study in the analysis ranged from 23.9%
to 26.0%.
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Figure 3. Forest plot of within-mode (SSG) effect sizes (Hedges’ g) with 95% confidence intervals (CIs) in repeated
sprint ability.

Figure 4. Forest plot of within-mode (HIIT) effect sizes (Hedges’ g) with 95% confidence intervals (CIs) in repeated
sprint ability.

3.5. Adverse Effects

Among the included studies, none reported soreness, pain, fatigue, injury, damage, or
adverse effects related to the SSG-based and running-based HIIT interventions.

4. Discussion

The purpose of this meta-analysis was to compare the effects of SSGs and HIIT-based
interventions on soccer players’ RSA. In short, despite the small number of included
studies, the results revealed no significant differences between the two types of training;
neither type of training was found to significantly affect RSA.

SSGs are drill-based activities that fall within the scope of running-based HIIT training.
The difference between SSGs and running-based HIIT is that SSGs are performed using
the dynamics of the game (two teams and one ball). In a well-known pair of published
articles [8,32], HIIT training was classified (based on training regimen) into several types:
short-interval, long-interval, repeated sprint training, sprint interval training, and game-
based training (which includes SSGs) [8].

Typically, SSGs are prescribed as a part of long-interval regimens (2–4 min of high-
intensity, non-maximal-intensity exercise). Among the studies included in this meta-
analysis, SSG duration varied between 45 s [30] and 4 min [29], with the number of sets
ranging between 2 and 10 (2 sets in longer-duration cases and 10 sets in minimum-duration
cases). Additionally, formats of play varied between two vs. two [28,30] and four vs.
four [31] games, played on a minimum field size of 75 m2 [28] and a maximum field size
of 100 m2 [30] per player (field lengths ranged between 18 and 50 m). However, smaller
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formats of play and pitch sizes imply restricted high-intensity running demands (e.g.,
high-speed running and sprinting) [33,34], as well as high variability in the stimuli [35,36].
Therefore, this would be expected to promote the favorable effects of running-based HIIT on
RSA. However, no significant differences were found between SSG and running-based HIIT.

The absence of significant differences between groups might be related to the range of
running-based HIIT. Among the training regimens, one involved short intervals (15 s–15 s
work–rest) [28], one involved long intervals (4 min–4 min work–rest) [31], one involved
repeated sprint training (40 m all-out, interspaced by 20 s rest) [29], and one involved sprint
interval training (30 s all-out interspaced by 150 s rest) [30]. In 50% of the included articles,
RSA was improved by HIIT more significantly than by SSG [28,30]. Of these two articles,
one involved similar regimens of training for the HIIT and SSG groups [28], while the other
applied different regimens (one regimen of speed production with a 1:5 work-to-rest ratio
favoring the running-based HIIT and one of speed maintenance with a 1:1 ratio favoring
SSG) [30]. Therefore, it is difficult to compare the effects of the two training types. In a
recent systematic review with meta-analysis about HIIT in soccer [37], it was also observed
that different HIIT training regimens did not vary in their ability to improve RSA, although
there were greater expectations that sprint interval training or repeated sprint training
would be more appropriate to benefit RSA.

Interestingly, the within-group changes also revealed no significant effects of training
interventions in RSA. This was somewhat unexpected, mainly in the running-based HIIT
group. The particularly detrimental results obtained in a long-interval HIIT interven-
tion [31] could explain these results (Figure 4). However, considering that RSA depends
on several other factors (e.g., energy supply, hydrogen accumulation, and muscle acti-
vation) [13], interventions made alone (e.g., short intervals and long intervals) may not
be as effective as when they are combined with other methods (e.g., resistance training,
sprinting training). Concurrent training might be worth exploring since RSA benefits from
lower-limb power for change-of-direction and maximal speed as well as a good energy
supply. For example, a study comparing concurrent training (eccentric overload and HIIT)
with HIIT by itself in soccer players showed benefits in players who underwent concurrent
training [38].

One of the limitations of the current systematic review and meta-analysis is that
only English articles from the Web of Science, Scopus, SPORTDiscus, and PubMed were
included, thus potentially overlooking other relevant publications. Another limitation
is the reduced number of included articles. However, this serves to highlight the need
for more research on this topic. For instance, the absence of research on women and
professional players was apparent. The results might change based on such moderators
or other factors, such as baseline levels or even the volume of training completed beyond
the interventions. Future research on this topic should apply the same training regimen to
SSGs and running-based HIIT to homogenize the methodological process. Future research
should also account for the responding profile of players to determine which type of profile
is more responsive to the interventions.

As for practical applications, this meta-analysis highlights the importance of including
complementary training methods that may help to develop RSA. Among other train-
ing regimens, combining SSG with running-based HIIT [39,40] or with strength/power
training [41] might promote neuromuscular stimuli support improvements in RSA. Such
research is worthwhile since previous findings have consistently revealed the beneficial
effects of SSGs and running-based HIIT in aerobic performance [10,42].

5. Conclusions

The current meta-analytical comparison revealed no significant changes in the effects
of SSG-based and running-based HIIT interventions on soccer players’ RSA. Additionally,
among the included parallel studies, the within-group analysis revealed no significant
improvements after SSG or running-based HIIT interventions. Despite the limited number
of studies included in the present analysis, the findings should be carefully considered
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as practical applications. Specifically, the results indicate that complementary training
methods (e.g., strength/power training, combined interventions) could help to improve
RSA due to their multifactor-dependent quality. Finally, more research comparing SSG and
running-based HIIT is needed; no studies on women or professional players were found in
the present analysis.

Author Contributions: F.M.C. conceived and led the project, ran the data search and methodological
assessment, and wrote and revised the original manuscript. R.R.-C. performed the data analysis
and statistical report and wrote and revised the original manuscript. J.A., T.R., and B.K. wrote and
revised the original manuscript. H.S. ran the data search and methodological assessment and wrote
and revised the original manuscript. All authors have read and agreed to the published version of
the manuscript.

Funding: Filipe Manuel Clemente: This work is funded by Fundação para a Ciência e Tecnologia/
Ministério da Ciência, Tecnologia e Ensino Superior through national funds and when applicable
was co-funded by EU funds under the project UIDB/50008/2020. Hugo Sarmento gratefully ac-
knowledges the support of a Spanish government subproject Integration ways between qualitative and
quantitative data, multiple case development, and synthesis review as main axis for an innovative future in
physical activity and sports research [PGC2018-098742-B-C31] (Ministerio de Economía y Competitivi-
dad, Programa Estatal de Generación de Conocimiento y Fortalecimiento Científico y Tecnológico
del Sistema I+D+i), which is part of the coordinated project ‘New approach of research in physical
activity and sport from mixed methods perspective (NARPAS_MM) [SPGC201800X098742CV0]’. No
other specific sources of funding were used to assist in the preparation of this article.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

Acknowledgments: None.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Davids, K.; Araújo, D.; Correia, V.; Vilar, L. How small-sided and conditioned games enhance acquisition of movement and

decision-making skills. Exerc. Sport Sci. Rev. 2013, 41, 154–161. [CrossRef]
2. Hill-Haas, S.V.; Dawson, B.; Impellizzeri, F.M.; Coutts, A.J. Physiology of small-sided games training in football. Sports Med. 2011,

41, 199–220. [CrossRef]
3. Bujalance-Moreno, P.; Latorre-Román, P.Á.; García-Pinillos, F. A systematic review on small-sided games in football players:

Acute and chronic adaptations. J. Sports Sci. 2019, 37, 921–949. [CrossRef]
4. Clemente, F.M.; Afonso, J.; Castillo, D.; Arcos, A.L.; Silva, A.F.; Sarmento, H. The effects of small-sided soccer games on tactical

behavior and collective dynamics: A systematic review. Chaos Solitons Fractals 2020, 134, 109710. [CrossRef]
5. Clemente, F.M.; Sarmento, H. The effects of small-sided soccer games on technical actions and skills: A systematic review. Hum.

Mov. 2020, 21, 100–119. [CrossRef]
6. Ometto, L.; Vasconcellos, F.V.A.; Cunha, F.A.; Teoldo, I.; Souza, C.R.B.; Dutra, M.B.; O’Sullivan, M.; Davids, K. How manipulating

task constraints in small-sided and conditioned games shapes emergence of individual and collective tactical behaviours in
football: A systematic review. Int. J. Sports Sci. Coach. 2018, 13, 1200–1214. [CrossRef]

7. Sarmento, H.; Clemente, F.M.; Harper, L.D.; Teoldo, I.; Owen, A.; Figueiredo, A.J.; Sarmento, H.; Clemente, F.M.; Harper, L.D.;
Costa, T.; et al. Small sided games in soccer—A systematic review. Int. J. Perform. Anal. Sport 2018, 18, 693–749. [CrossRef]

8. Buchheit, M.; Laursen, P.B. High-Intensity Interval Training, Solutions to the Programming Puzzle: Part II: Anaerobic Energy,
Neuromuscular Load and Practical Applications. Sports Med. 2013, 43, 927–954. [CrossRef]

9. Clemente, F.M.; Martins, F.M.; Mendes, R.S. Developing Aerobic and Anaerobic Fitness Using Small-Sided Soccer Games:
Methodological Proposals. Strength Cond. J. 2014, 36, 76–87. [CrossRef]

10. Moran, J.; Blagrove, R.C.; Drury, B.; Fernandes, J.F.T.; Paxton, K.; Chaabene, H.; Ramirez-Campillo, R. Effects of Small-Sided
Games vs. Conventional Endurance Training on Endurance Performance in Male Youth Soccer Players: A Meta-Analytical
Comparison. Sports Med. 2019, 49, 731–742. [CrossRef]

11. Stolen, T.; Chamari, K.; Castagna, C.; Wisloff, U. Physiology of soccer: An update. Sports Med. 2005, 35, 501–536. [CrossRef]
[PubMed]

12. Girard, O.; Mendez-Villanueva, A.; Bishop, D. Repeated-Sprint Ability—Part I: Factors contributing to fatigue. Sports Med. 2011,
41, 673–694. [CrossRef] [PubMed]

http://doi.org/10.1097/JES.0b013e318292f3ec
http://doi.org/10.2165/11539740-000000000-00000
http://doi.org/10.1080/02640414.2018.1535821
http://doi.org/10.1016/j.chaos.2020.109710
http://doi.org/10.5114/hm.2020.93014
http://doi.org/10.1177/1747954118769183
http://doi.org/10.1080/24748668.2018.1517288
http://doi.org/10.1007/s40279-013-0066-5
http://doi.org/10.1519/SSC.0000000000000063
http://doi.org/10.1007/s40279-019-01086-w
http://doi.org/10.2165/00007256-200535060-00004
http://www.ncbi.nlm.nih.gov/pubmed/15974635
http://doi.org/10.2165/11590550-000000000-00000
http://www.ncbi.nlm.nih.gov/pubmed/21780851


Int. J. Environ. Res. Public Health 2021, 18, 2781 10 of 11

13. Bishop, D.; Girard, O.; Mendez-Villanueva, A. Repeated-Sprint Ability—Part II. Sports Med. 2011, 41, 741–756. [CrossRef]
[PubMed]

14. Kunz, P.; Engel, F.A.; Holmberg, H.-C.; Sperlich, B. A Meta-Comparison of the Effects of High-Intensity Interval Training to Those
of Small-Sided Games and Other Training Protocols on Parameters Related to the Physiology and Performance of Youth Soccer
Players. Sports Med. Open 2019, 5, 7. [CrossRef]

15. Green, S.; Higgins, J. Cochrane Handbook for Systematic Reviews of Interventions; John Wiley & Sons: Hoboken, NJ, USA, 2005.
16. Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G. Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The

PRISMA Statement. PLoS Med. 2009, 6, e1000097. [CrossRef] [PubMed]
17. Cochrane Collaboration. Data Extraction Template for Included Studies. Available online: https://cccrg.cochrane.org/sites/

cccrg.cochrane.org/files/public/uploads/det_2015_revised_final_june_20_2016_nov_29_revised (accessed on 20 January 2021).
18. Slim, K.; Nini, E.; Forestier, D.; Kwiatkowski, F.; Panis, Y.; Chipponi, J. Methodological index for non-randomized studies

(MINORS): Development and validation of a new instrument. ANZ J. Surg. 2003, 73, 712–716. [CrossRef] [PubMed]
19. Skrede, T.; Steene-Johannessen, J.; Anderssen, S.A.; Resaland, G.K.; Ekelund, U. The prospective association between objectively

measured sedentary time, moderate-to-vigorous physical activity and cardiometabolic risk factors in youth: A systematic review
and meta-analysis. Obes. Rev. 2019, 20, 55–74. [CrossRef]

20. García-Hermoso, A.; Ramírez-Campillo, R.; Izquierdo, M. Is Muscular Fitness Associated with Future Health Benefits in Children
and Adolescents? A Systematic Review and Meta-Analysis of Longitudinal Studies. Sports Med. 2019, 49, 1079–1094. [CrossRef]

21. Moran, J.; Ramirez-Campillo, R.; Granacher, U. Effects of Jumping Exercise on Muscular Power in Older Adults: A Meta-Analysis.
Sports Med. 2018, 48, 2843–2857. [CrossRef]

22. Deeks, J.J.; Higgins, J.P.; Altman, D.G. Analysing data and undertaking meta-analyses. In Cochrane Handbook for Systematic
Reviews of Interventions: The Cochrane Collaboration; Higgins, J.P., Green, S., Eds.; The Cochrane Collaboration: London, UK;
Wiley-Blackwell: Chichester, UK, 2008; pp. 243–296.

23. Kontopantelis, E.; Springate, D.A.; Reeves, D. A Re-Analysis of the Cochrane Library Data: The Dangers of Unobserved
Heterogeneity in Meta-Analyses. PLoS ONE 2013, 8, e69930. [CrossRef]

24. Hopkins, W.G.; Marshall, S.W.; Batterham, A.M.; Hanin, J. Progressive Statistics for Studies in Sports Medicine and Exercise
Science. Med. Sci. Sports Exerc. 2009, 41, 3–13. [CrossRef] [PubMed]

25. Higgins, J.P.T. Measuring inconsistency in meta-analyses. BMJ 2003, 327, 557–560. [CrossRef] [PubMed]
26. Higgins, J.P.T.; Thompson, S.G. Quantifying heterogeneity in a meta-analysis. Stat. Med. 2002, 21, 1539–1558. [CrossRef]
27. Egger, M.; Smith, G.D.; Schneider, M.; Minder, C. Bias in meta-analysis detected by a simple, graphical test. BMJ 1997, 315,

629–634. [CrossRef]
28. Arslan, E.; Orer, G.; Clemente, F. Running-based high-intensity interval training vs. small-sided game training programs: Effects

on the physical performance, psychophysiological responses and technical skills in young soccer players. Biol. Sport 2020, 37,
165–173. [CrossRef] [PubMed]
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