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ABSTRACT: One of the most often-used task constraints in designing small-sided games (SSGs) is the
manipulation of pitch size to promote increases or decreases in the relative area per player. Such adjustments
cause changes in the acute responses during SSGs. This systematic review with meta-analysis aimed to compare
the effects of smaller vs. larger pitch sizes on soccer players’ physiological, physical, technical, and tactical
responses during SSGs. Comparisons between smaller and larger pitches were not considered based on a specific
size, but also between using at least two dimensions in the same comparative study, aiming to understand
differences between using smaller and larger (independently of the specific dimensions). The data sources
utilized were PubMed, PsycINFO, Scielo, Scopus, SPORTDiscus, and Web of Science. The database search initially
yielded 249 titles. From those, 41 articles were eligible for the systematic review and meta-analysis. Results
revealed that, compared to smaller pitches, SSGs played on larger pitches induced greater values for heart rate
(p < 0.001; ES = 0.50), rate of perceived exertion (p < 0.001; ES = 0.70), total distance (p < 0.001; ES = 1.95),
high-speed running (p < 0.001; ES = 1.20), stretch index (p < 0.001; ES = 1.02) and surface area (p < 0.001;
ES = 1.54). No significant differences were found between pitch size regarding the numbers of accelerations
(p = 0.232; ES = 0.45), decelerations (p = 0.111; ES = 0.85), passes (p = 0.897; ES = 0.02), dribbles
(p = 0.823; ES = -0.05), or positional centroid (p = 0.053; ES = 0.56). Larger pitch sizes can be implemented
as a meaningful task constraint to increase the internal and external load experienced by soccer players during
SSGs, as well as to increase the dispersion of players while acting together. These results were found independent
of format and age group.
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INTRODUCTIO/N 15—
Soccer is classified as an intermittent exercise [1] in which the effort
exerted depends on the dynamic of the game [2]. Considering the
complexity of soccer, performance is multidimensional—fitness sta-
tus [3], technical skill [4], and tactical knowledge and execution [5]
are just a few examples of parts that act concurrently to explain the
ultimate outcome. Naturally, the aforementioned multidimensional
factors also explain the physiological, physical, technical, and tacti-
cal responses of players training and matches [6].

The use of drill-based games such as small-sided games (SSGs),
also known as small-sided conditioned games, have become popu-
lar since they reflect the multidimensional stimulus provided by
matches while allowing the coach to alter players’ specific respons-
es by manipulating various task constraints [7-9]. SSGs can be
thought of as adjusted versions of official games in which coaches
adjust specific constraints (or conditions) to change the behaviors of
the players [10]. Among the most common adjustments used by
coaches is the pitch configuration, as implementing smaller vs. larg-
er pitch sizes impacts players’ behaviors [11].

Changing the pitch size (while keeping the same format of play)
causes variations in relative area per player (calculated as the area
of the pitch divided by the number of outfield players involved in the
game) [12]. This manipulation is one of the main concerns while
using SSGs since different relative areas per player for the same for-
mat change the players’ responses [13, 14]. Decreasing or increas-
ing the relative area per player can initiate changes in physiological
responses, physical demands, technical execution, and tactical be-
havior (as well as collective dynamics) [15-17]. If the information
is not systematized (e.g., using a meta-analysis), it is difficult to un-
derstand the true effects of changing the pitch size since different
moderators may compromise the findings.

Most of the original studies testing the effects of different pitch
sizes on players’ responses have focused on specific measures with-
in the main outcomes of physiological, physical, technical, and tac-
tical responses [111]. In the case of physiological responses, the most
often-used measures are heart rate, rate of perceived exertion (RPE),
and blood lactate concentrations [14]. In the case of physical de-
mands, microelectromechanical devices (e.g., Global Navigation Sat-
ellite System, Inertial Measurement Units) are usually used to as-
sess the total distance covered, distances covered at different speed
thresholds, and the number of accelerations/decelerations performed
by players [18]. For technical execution, observational analysis is
usually conducted to identify the number and accuracy of passes,
receptions, dribbles, and shots during SSGs [15, 19]. Finally, in the
case of tactical behavior also observational analysis is used to iden-
tify the accuracy of attacking and defensive behaviors or using bidi-
mensional data to analyze measures related to the team’s spread or
dispersion in the pitch [20].

Since adjustments in pitch size for the same format of play (e.g.,
4 vs. 4 played on a smaller pitch (50 m? per player) vs. a larger
pitch (100 m? per player) induce changes in players’ responses, it
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may be determinant to identify the impact of those changes. This
allows coaches to understand the consequences of their adjustments
on players’ responses and identify the most appropriate pitch sizes
for specific objectives. Although systematic reviews have been con-
ducted on the topic of SSGs (particularly summarizing the evidence
regarding the impact of pitch size manipulation on players’ respons-
es [7-9, 21, 22], no meta-analysis has been performed to identify
the effects of smaller vs. larger pitch sizes on players’ responses.
A meta-analysis may provide consistent evidence about the magni-
tudes of changes occurring between smaller and larger pitch sizes.
Therefore, the purpose of this systematic review with meta-analysis
was to compare the effects of smaller vs. larger pith sizes on phys-
iological, physical, technical, and tactical responses during small-
sided soccer games.

MATERIALS AND METHOD'S 15—
This systematic review and meta-analysis followed the Cochrane Col-
laboration [23], PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-analyses) guidelines [24] and guidelines for per-
forming systematic review in sports sciences [25]. The PICOS approach
(Population, Intervention, Comparator, Outcomes, Study design) was
followed: (P) soccer players from any age-group, sex or skill, without
injury, illness or other clinical condition; (I) smaller pitch sizes using
any format of play (number of players involved) or other task condition;
(C) larger pitch sizes using any format of play (number of players
involved) or other task condition (keeping the same experimental
conditions of smaller formats); (O) mean and standard deviation (SD)
values in both pitch sizes for, at least, one of the following main
outcomes: physiological responses, physical responses, technical ac-
tions and tactical behaviors; and (S) counterbalanced cross-over design.
Important to highlight those comparisons between smaller and larger
pitches were not considered based on a specific size, but also between
using at least two dimensions in the same comparative study, aiming
to understand differences between using smaller and larger (indepen-
dently of the specific dimensions). The protocol was registered with
the International Platform of Registered Systematic Review and Meta-
Analysis Protocols with the number INPLASY202140016 and the
DOI number 10.37766/inplasy2021.4.0016.

Eligibility criteria
Inclusion and exclusion criteria for this systematic review and meta-
analysis can be found in table 1.

Duplicates were identified using a reference manager software
(EndNote™ X9, Clarivate Analytics, Philadelphia, PA, USA). Two au-
thors (FMC and HS) independently performed screening of the title,
abstract and reference list of each study to locate potentially rele-
vant studies. Additionally, they reviewed the full version of the pa-
pers in detail to identify articles that met the selection criteria and
those that were excluded. A discussion was made in the cases of
discrepancies regarding the selection process with the participation
of a third author (AFS).
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TABLE 1. Inclusion and exclusion criteria

Item

Inclusion criteria

Exclusion criteria

Population

Soccer players from any age-group, sex or skill, without
injury, illness or other clinical condition.

Other sports than soccer (e.g., futsal or football indoor, beach
soccer, American football, Australian football, basketball,
handball, volleyball, hockey).

Intervention

Smaller pitch sizes using any format of play (number
of players involved) or other task condition. The
following conditions were ensured:

The same pitch size was repeated at least two
times (two repetitions) for the same players;

The smaller pith size was extracted from the lowest
relative pitch area (i.e., in case of studies
comparing > three pitch sizes for the same format
or condition, only the smallest pitch size was
extracted);

The same experimental conditions between smaller
and larger pitch sizes were ensured (i.e., same
teams, same players, same time duration, same
task constraints).

* The same pitch size was applied in only one repetition;
» Smaller and larger pitch sizes conditions were not applied
with same contextual and experimental conditions.

Comparator

Larger pitch sizes using any format of play (number
of players involved) or other task condition. The
following conditions were ensured:

The same pitch size was repeated at least two
times (two repetitions) for the same players;

The larger pith size was extracted from the greatest
relative pitch area (i.e., in case of studies
comparing > three pitch sizes for the same format
or condition, only the largest pitch size was
extracted);

The same experimental conditions between smaller
and larger pitch sizes were ensured (i.e., same
teams, same players, same time duration, same
task constraints).

* The same pitch size was applied in only one repetition;
* Smaller and larger pitch sizes conditions were not applied
with same contextual and experimental conditions.

Qutcome

At least one measure of the following possibilities:

Physiological responses (e.g., heart rate, blood
lactate concentrations or rated of perceived exertion);
Physical demands (e.g., total distance, distances
covered at different speed thresholds, acceleration/
decelerations);

Technical execution (e.g., passes, receptions, shots);
Tactical behavior (e.g., attacking or defensive
tactical principles, collective organization measures)

Other outcomes than those related to immediate physiological
and physical, technical or tactical responses (e.g., fatigue
tests, well-being tests).

Study design

A counterbalanced cross-over design.

Non-counterbalanced cross-over design studies.

Additional
criteria

Peer reviewed, original, full-text studies written in
English, Portuguese and/or Spanish.

Written in other language than those selected (English,
Portuguese and/or Spanish). Reviews, letters to editors, trial
registrations, proposals for protocols, editorials, book chapters,
conference abstracts.
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Information sources

Electronic databases (PubMed, PsycINFO, Scielo, Scopus, SPORT-
Discus and Web of Science) were searched for relevant publications
prior to the February 18, 2021. Keywords and synonyms were entered
in various combinations in all fields: (“soccer” OR “football”) AND
(“small-sided games” OR “conditioned games” OR “SSG” OR “dfrill-
based games” OR “small-sided conditioned games”) AND (“pitch”
OR “field”). Additionally, the reference lists of the included studies
retrieved were manually searched to identify potentially eligible stud-
ies not captured by the electronic searches. Finally, an external expert
in small-sided games with more than 10 publications in the last five
years was contacted to verify the final list of references included in
this systematic review and to indicate if there was any study that
was not detected through our research.

Extraction of data

A data extraction sheet, adapted from the Cochrane Consumers and
Communication Review Group’s data extraction template [26], was
used to assess inclusion requirements and subsequently tested on
ten randomly selected studies (i.e., pilot testing). This process was
conducted by two independent reviewers (FMC and HS). Any dis-
agreement regarding study eligibility was resolved in a discussion
between both reviewers and a third author (AFS). Full text articles
excluded, with reasons, were recorded. The records were registered
in a form created in Microsoft Excel (Microsoft Corporation, Readmon,
WA, USA).

Data items

Aiming to establish consistency in data analyzing and reporting, only
measures that were analyzed three or more times for different articles
were included. For physiological responses the following list of mea-
sures were extracted, and following this order of priority: (i) heart
rate responses (e.g., absolute or relative); (ii) blood lactate concentra-
tions; and (iii) RPE. For physical demands, the following list of mea-
sures were extracted and following this order of priority: (i) total
distance covered; (ii) distance covered at different speed thresholds;
(iii) accelerations and decelerations (number at different intensity
thresholds); and (iv) mechanical workload measures (derived from
inertial measurement unit). For technical execution the following list
of measures were extracted and following this order of priority: (i) in-
dividual passes (total number, relative number considering accuracy);
(ii) individual receptions (total number, relative number considering
accuracy); (iii) individual shots (total number, relative number con-
sidering accuracy); and (iv) individual dribbles (total number, relative
number considering accuracy). For tactical behavior the following list
of measures were extracted and following this order of priority: (i) in-
dividual attacking tactical behavior; (ii) individual defensive tactical
behavior; (iii) collective measure of dispersion. Tests and instruments
used for measuring the outcomes were also extracted. Mean and SD
for each outcome extracted in smaller and larger pitch sizes were
collected. Additionally, the following information was extracted from

Filipe Manuel Clemente et al.

the included studies: (i) number of participants (n), age-group (years),
competitive level (e.g., elite, professional, amateur) and sex; (ii) the
SSGs format (e.g., 5 vs b; 6 vs 6), pitch size and relative area per
player; (iii) regimen of intervention (work duration, work intensity,
modality, relief duration, relief intensity, repetitions and series, be-
tween-set recovery).

Assessment of methodological quality

The methodological index for non-randomized studies (MINORS)
was used for assessing the methodological quality of the included
studies [27]. This scale classifies twelve items of the original ar-
ticles, in which a score of zero indicates the absence of a report,
the score of one represents that report is inadequate and two points
indicate that the report is adequate. Two of the authors (HS and
MRG) independently assessed the methodological quality. Any
disagreement in the rating was resolved through discussion and
by a third author (FMC).

Summary measures, synthesis of results, and publication bias
Although two studies can be used in meta-analyses [28], considering
reduced sample sizes are common in the sports science literature [29],
particularly SSG studies [30], analysis and interpretation of results in
this systematic review and meta-analysis were only conducted in the
case of at least three study groups provided mean and standard-de-
viation for smaller and larger pith sizes for the same measure. Means
and SD for dependent variables were used to calculate effect sizes
(ES; Hedge's g) for each outcome in the smaller and larger pitch
sizes. In case means and SDs were not available, they were obtained
from 95% confidence intervals (Cls) or standard error of mean (SEM),
using Cochrane’s RevMan Calculator. Data were standardized using
post-intervention SD values. The random-effects model was used to
account for differences between studies that might impact the
SSG-based effect [31, 32]. The ES values are presented with 95%
Cl. Calculated ES were interpreted using the following scale: < 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 [33]. Heteroge-
neity was assessed using the /% statistic, with values of < 25%,
25-75%, and > 75% considered to represent low, moderate, and
high levels of heterogeneity, respectively [34]. The risk of bias was
explored using the extended Egger’s test [35]. To adjust for publication
bias, a sensitivity analysis was conducted using the trim and fill
method [36], with LO as the default estimator for the number of miss-
ing studies [37]. All analyses were carried out using the Comprehen-
sive Meta-Analysis software (version 2; Biostat, Englewood, NJ, USA).
Statistical significance was set at p < 0.05.

Moderator analyses

Using a random-effects model and independent computed single
factor analysis, potential sources of heterogeneity likely to influence
the effects of SSGs were selected a priori. As the responses to SSGs
may be affected by the format of play, sub-group analysis considered
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the following the groups of formats of play [38]: (a) duels (1vs.1);
(b) small formats (2vs.2, 3vs.3 and 4vs.4); (c) medium formats
(bvs.b, 6vs.6, 7vs.7, 8vs.8); and (d) large formats (9vs.9, 10vs.10,
11vs.11). Additionally, information about age-group was also con-
sidered as moderator (young & youth < 23 years old since is the
last category of youth in soccer; adults > 23 years old).

RES U LTS 15
Study identification and selection

The searching of databases identified an initial 249 titles. Duplicates
(160 references) were subsequently removed either automatically or

manually. The remaining 89 articles were screened. After reading full
texts, a further 47 studies were excluded owing to a number of reasons:
studies not performed in soccer, studies that not compare two pitch
size (or not with the same condition), and studies not reporting phys-
ical, physiological, technical, or tactical outcomes. Therefore, 42 ar-
ticles were eligible for the systematic review and 41 for the meta-
analysis (Figure 1). The included articles provided mean and SD for
smaller and larger pitch sizes data for at least one main outcome.

Methodological quality

The assessment of the included studies can be found in Table 2.

()
Records identified through database searching
c (PubMed, PsycINFO, Scielo, Scopus, SPORTDiscus
-2 and Web of Science)
©
= (n=249)
5=
=)
c
7]
S
| —
Records after duplicates removed
(n=289)
o0
£
o
[ A2 Records excluded based on titles and
Q
n Records screened R abstracts
(n=89) v n=0
) S
— v Full-text articles excluded (n =47)
Full-text articles assessed Main exclusion reasons:
> for eligibilit >
= J y Not related with soccer =2
5 (n=289)
g’ Studies that do not compare two pitch size (or not with the
Ll same condition) = 44
v
Studies not reporting physical, physiological, technical, or
Studies included in tactical outcomes =1
qualitative synthesis
()
n=42 e .
( ) Full-text articles excluded (n=1)
b o} The article (Pedro Silva, Aguiar, et al., 2014) was only left
% v in systematic review and not in the meta-analysis since did
L . not presented one of the eligible outcomes
3 Studies included in
= guantitative synthesis
(meta-analysis)
(n=41)
—_—

FIG. 1. PRISMA flow diagram highlighting the selection process for studies.
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TABLE 2. Assessment of studies methodological quality using the MINORS scale

Study 1* 2* 3* 4* 5* 6* 7* 8* 9* 10* 11* 12*  Total** (%)
[71] 1 1 1 1 0 1 1 1 - 1 1 1 90
[72] 1 0 1 1 0 0 1 1 - 1 0 1 64
[73] 1 0 1 1 0 1 1 1 - 1 0 1 72
[74] 1 0 1 1 0 1 1 1 - 1 1 1 81
[40] 1 0 1 1 0 0 1 1 - 1 0 1 64
[18] 1 1 1 1 1 0 1 1 - 1 1 1 90
[75] 1 0 1 1 0 1 1 1 - 1 0 1 72
[76] 1 1 1 1 0 0 1 1 - 1 0 1 72
[771 1 0 1 1 0 0 1 1 - 1 1 1 72
[14] 1 0 1 1 0 1 1 1 - 1 1 1 81
[13] 1 1 1 1 0 1 1 1 - 1 1 1 90
[78] 1 0 1 1 0 1 1 1 - 1 1 1 81
[79] 1 1 1 1 0 1 1 1 - 1 1 1 90
[801] 1 1 1 1 0 0 1 1 - 1 1 1 81
[68] 1 0 1 1 0 0 1 1 - 1 .0 1 64
[81] 1 0 1 1 0 0 1 1 - 1 0 1 64
[82] 1 0 1 1 0 1 1 1 - 1 1 1 81
[69] 1 0 1 1 0 0 1 1 - 1 0 1 64
[83] 1 1 1 1 0 1 1 1 - 1 1 1 90
[84] 1 0 1 1 0 0 1 1 - 1 1 1 72
[85] 1 0 1 1 0 1 1 1 - 1 1 1 81
[61] 1 1 1 1 0 0 1 1 - 1 1 1 81
[861] 1 0 1 1 0 1 1 1 - 1 0 1 72
[871] 1 0 1 1 0 1 1 1 - 1 1 1 81
[88] 1 0 1 1 0 1 1 1 - 1 1 1 81
[39] 1 0 1 1 1 1 1 1 - 1 1 1 91
[17] 1 0 1 1 0 0 1 1 - 1 0 1 64
[89] 1 0 1 1 0 1 1 1 - 1 1 1 81
[19] 1 1 1 1 0 1 1 1 - 1 1 1 90
[90] 1 1 1 1 0 0 1 0 - 1 1 1 73
[91] 1 1 1 1 0 1 1 1 - 1 1 1 91
[92] 1 0 1 1 0 0 1 1 - 1 0 1 64
[62] 1 0 1 1 0 0 1 1 - 1 1 1 72
[93] 1 1 1 1 0 0 1 1 1 1 1 81
[66] 1 1 1 1 0 0 1 1 - 1 1 1 81
[94] 1 1 1 1 0 0 1 1 - 1 0 1 72
[95] 1 0 1 1 0 1 1 1 - 1 0 1 72
[96] 1 0 1 1 0 0 1 1 - 1 0 1 64
[20] 1 0 1 1 0 0 1 1 - 1 1 1 72
[58] 1 0 1 1 0 0 1 1 - 1 1 1 72
[97] 1 0 1 1 0 1 1 1 - 1 0 1 72
[98] 1 0 1 1 0 0 1 1 - 1 0 1 64

*: MINORS scale items number; N..1: A clearly study aimed; N.. 2: Inclusion of consecutive patients; N.. 3: Prospective collection
of data; N.. 4: Endpoints appropriate to the aim of the study; N.. 5: Unbiased assessment of the study endpoint; N.. 6: Follow-up
period appropriate to the aim of the study; N.. 7: Loss to follow less than 5%; N.. 8: Prospective calculation of the study size;
N.. 9: An adequate control group; N..10: Contemporary groups; N.. 11: Baseline equivalence of groups; N.. 12: Adequate statistical
analyses; **: the total number of points from a ossible maximal of 24.

Studly characteristics

The characteristics of the included studies in the meta-analysis can
be found in Table 3. Additionally, the details of the SSGs-interventions
can be found in Table 4.
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TABLE 3. Characteristics of the included studies and outcomes extracted.

S 5
= T
Mean + SD age . N S . Variables assessed Tests or tools Outcome
E & .
Study N (y) Experienice (y)  Sex s § Design in the study and tendency used extracted
S s
Mean HR; peak HR; RPE; HR
g zones; ball possession; dribbling; HR monitor; Physiological
71 g % 317 0.25-050 Male Yes Repeated pgsses; tackles; shots. . 15—p0|nt.Borg respOnses;
8 = +76 measures  Pitch effect: ball possessions and  scale; video . X
S Technical actions
= unsuccessful passes were cameras
higher on a small pitch.
2 Maximum velocity; mean velocity;
_i distance covered at several
2 16.9 Repeated  velocities; accelerations. Physical
72 = +03 _ Male Yes measures  Pitch effect: more HI distance is &S responses
= covered in higher SSG.
=
S Maximum velocity; distance/min;
S distance covered at several Physical
73] g %, 26.2 55 Male Yes Repeated  velocities; mean HR; peak HR; HR GPS: HR monitor resppnsgs;
g2 = +3.7 measures  zones. Physiological
“g Pitch effect: higher physical values responses
o in larger areas.
Peak HR; RPE; TD; maximum
velocity; player load;
s § accgleraltlons/deceleratmn; change HR monitor: Physiological
s =2 21.0 Repeated  of directions. . responses;
[74] g 2 11 Male No ) ) ) ) 10-point Borg .
= 3 +50 measures  Pitch effect: increasing the pitch scale: GPS Physical
3 length had a greater effect ' responses
compared to
increasing the pitch width.
g Effective playing time; start of
—i play; contact surface; successful
= 15.5 Repeated  actions. ' . .
[40] % +05 75 Male Yes measures  Pitch effect: increase frequency of Video camera - Technical actions
£ motor actions when pitch is
= reduced.
Effective playing time; Peak HR;
HR zones; RPE; TD; distance/min;
distance covered at several
2 velocities; work-rest ratio; sprint .
= . ) Physiological
=} frequency; several technical HR monitor; responses:
(18] = 15.5 75 Male Yes Repeated agtlons. . . ‘ 10-point Boirg Physical
> +05 measures  Pitch effect: increasing the pitch  scale; GPS; video
= o : . responses;
£ size increase the effective playing camera Technical actions
=2 time, the physical and
physiological workload and the
RPE, but reduce the frequency of
motor actions.
0 TD; HI velocity; HI accelerations;
—i HI decelerations; HI metabolic GPS: HR monitor: Physical
— power; Lactate; Mean HR; Peak
S 17.1 Repeated lactate portable  responses;
73] 2 +03 Male Yes measures HR; RPE. analyser; 10-point  Physiological
8 = Pitch effect: Lower SSG elicit lower ™ oo -~ P yslolog
g . Borg scale responses
Py external load values than higher

SSGs
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S5
= T
Stud N Mean + SD age Experience (y) Sex g E Desion Variables assessed Tests or tools Outcome
y (y) P Y S § g in the study and tendency used extracted
Ss
TD; distance covered at several
§ VI3 135 yelocmes; player Ioz.ad; exer.hon
= index; work-rest ratio; Maximum .
= +03 Repeated . Accelerometer; Physical
[76] = >3 Male Yes velocity.
E; Ul4: 143 measures . . o GPS responses
> 403 Pitch effect: increasing pitch size
N o elicit higher responses in both
groups.
TD; distance covered at several
velocities; player load; exertion
2 index; work-rest ratio; Maximum
<) velocity; Mean HR; Peak HR; RPE; GPS: HR monitor; Physical
771 2 13.3 -3 Male Yes Repeated  HR zones. 10-point Bor responses;
- +05 measures  Pitch effect: higher pitch sizes are p g Physiological
s . e . scale
=X associated with increases in TD, responses
& work-rest ratio, player load, Peak
HR and in the distance covered at
8 km/h.
TD; distance covered at several
© velocities; player load; exertion Physical
gz U12:12.1 Repeated index; work-rest ratio; Maximum  GPS; HR monitor; res );nses-
[14] = +04U13:13.3 >1 Male No P velocity; Mean HR; Peak HR; RPE;  10-point Borg p o
E measures Physiological
= +0.5 HR zones. scale SDONSES
= Pitch effect: higher pitch size is P
related with greater responses.
Team length; width length; convex
hull; stretch index; distance
between centroids; length of both
=3 U13: 135 teams; width of both teams;
= +0.3 Repeated  convex Tactical
1 = o Mal N . P
[13] ] Ul14: 143 >3 ae 0 measures  hull of both teams; stretch index of GPS responses
% =03 both teams.
Pitch effect: higher pitch size is
related with greater tactical
responses.
TD; distance covered at several
=3 Teams velocities; number of sprints;
78] ; 11.8 -3 Male  configura- Repeated Mammum velocity; a.cceleratlons; aPS Physical
S +0.3 . measures  decelerations; body impacts. responses
=3 tion . . L .
=~ Pitch effect: increasing pitch size
elicit higher responses.
TD; distance covered at several
S velocities; number of sprints; Physical
791 _;: 14.8 -3 Male No Repeated ~ Maximum velocity; Mean HR; Peak GPS: HR monitor responsgs;
E +0.6 measures  HR. Physiological
5 Pitch effect: increasing pitch size responses
elicit higher responses.
TD; distance covered at several
o velocities; number of sprints;
= Maximum velocity; accelerations; .
) 1. R i ' C ' Physical
[80] £ +4096 >3 Male No mZZZiters decelerations; body impacts. GPS res y::f;s
=3 - Pitch effect: larger SSG demanded p
o

a higher external load in
comparison with shorter SSG.
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TABLE 3. Continue.

S 5
= T
Mean + SD age . 8 s . Variables assessed Tests or tools Outcome
E & .
Study N (y) Experienice (y)  Sex s § Design in the study and tendency used extracted
S s
TD; distance covered at several .
= I . Physical
3 v 231 Repeated velocities; number of sprints; (6SD0NSES:
[68] £ 2 X - Male No P spatial exploration index. GPS b T
s 3 +39 measures . . . Tactical
S Pitch effect: increasing pitch size
L responses
elicit higher responses.
s . Centroid; stretch index. .
[81] g 2 234 - Male No Repeated Pitch effect: increasing pitch size GPS Tactica
s 3 +39 measures L . responses
S elicit higher tactical responses.
%HR reserve; Peak HR; RPE;
v lactate; TD, TD in sprinting; TD in  HR monitor; GPS; Physical
S HI; duels, passes, balls lost; ball  semi-automatic y
= possessions multiple camera reSponses;
S 25. R ) ' _— Physiological
[82] S 53 - Male Yes epeated Pitch effect: SSG elicit higher system; lactate ysiologica
< +24 measures . responses;
= demands compared to friendly portable analyser; .
= . Technical
= matches, except for lactate, 10-point Borg
=) responses
successful passes and ball scale.
possessions.
Centroid; area; inter-team distance
E » in longitudinal and lateral .
[69] £ B 220 - Male No Repeated directions; distance of centroids. LPS Tactical
s 3 +3.0 measures ) ) o responses
S Pitch effect: increasing pitch size
elicit greater area and distances.
= o Metabolic power; TD; HI demands. .
[83] e 2 163 >6 Male No Repeated Pitch effect: increasing pitch size GPS Physical
— = +0.6 measured L responses
— glicit higher responses.
g Shots; passes; accurate passes;
k=) inaccurate passes; dribbles; )
= 272 R . . ' ' iy Technical
[84] = +73 1 12 Male No mzzesitrzz interceptions; tackles. Digital cameras. r:sc onni:s
= o Pitch effect: no influence of pitch P
I size on technical actions.
HR monitor;
= o HR; RPE: lactate. ' .
[85] g 2 132 >3 Male Yes Repeated Pitch effect: higher physiological lactate portablfe Physiological
o = +0.6 measures . . analyser; 10-point  responses
— responses in larger pitch size.
Borg scale.
g TD; HI distance; sprint distance; Physical
_i accelerations; decelerations; Peak respyonses-
E 20.0 Repeated HR; MaX|mum. HR; pags; tackle GPS; HR monitor;  Physiological
[61] T >5 Male Yes header; turn; interception; )
= +10 measures L video camera. responses;
e dribbling; shots. Technical
= Pitch effect: increasing pitch size
> L responses
o elicit higher responses.
_ TD; Peak HR; HR zones; RPE. Video manual Physical
(86] § qi) 18.1 i Male No Repeated  Pitch effect: increasing pitch size  motion tracker; HR  responses;
'93 = +13 measures  elicit higher physiological monitor; 10-point  Physiological

responses. Borg scale responses
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elicit higher physiological

S5
= T
Stud N Mean + SD age Experience (y) Sex g E Desion Variables assessed Tests or tools Outcome
y (y) P Y S § g in the study and tendency used extracted
Ss
Goalkeeper’s actions: Goal kick;
direct free kick; indirect free kick;
2 pass by hand; pass by foot;
;:-)— length; direction; area; save; Technical
(87] g 16.6 73 Male No Repeated  deflection; clear-out; Open palm; Observational tool respopses;
= +09 measures  parry; fly; 1-on-1; screen; zone Tactical
3 intervention. responses
@ Pitch effect: decreasing pitch size
elicit higher goalkeepers’ technical
responses.
TD; spatial exploration index;
predictive ellipse area; standard
ellipse area; distance covered at .
< . . . Physical
2 205 Repeated different velocities; accelerations; ESDOMSES:
[88] = i 11 Male No P decelerations. GPS P o
E] +72 measures . . L Tactical
5o Pitch effect: increasing pitch size
™ . , . responses
elicit lower goalkeepers’ physical
responses and higher tactical
responses.
Field players and goalkeepers
actions: Ball touches; Passes;
g Shots; TD in play; TD put play . Physical
= Distance covered at different Semi-automated
- 12.0 Repeated o . responses;
[39] = Male Yes velocities. multi-camera )
3 +0.4 measures . _ Technical
o Pitch effect: pitch size influences system SDONSES
= on physical and technical P
responses of field players and
goalkeepers.
Mean HR; pass; receive; turn;
dribble; header; tackle; o
g interception; shot; target pass Physiological
= 180 - Male  Yes Repeated oy b effect: While pitch size does | OOl Video  T6SPONSES;
2 +1 measures o camera Technical
S not affect physiological responses,
o . R responses
increasing pitch size elicit higher
shots and tackles.
Mean HR; %HRmax; RPE. .
- 142 Repeated  Pitch effect: Increasing pitch size HR monitor; Physiological
) 3 2 \ 55 Male  Yes P ch efioct: Tcreasing b 10-point Borg | 008
© = +0.6 measures  elicit higher physiological scale responses
responses.
e TD; distance covered at different Physiological
SZ U13 Teams’ Repeated velcties; Peak HR; Mean HR. reys onsges-
[19] = - Mal o P Pitch effect: no influence of pitch  GPS; HR monitor P S
E U14 composition  measures . . . Physical
=3 size on physical and physiological £S001S6ES
o0
~ demands P
TD; body loads, high-intensity
=2 g2 19.6 Repeated  distance. Physical
S = : Femal Ye ) L P
[30] © 2 +20 58 emale e measures  Pitch effect: Increasing pitch size GPS responses
elicit higher physical responses.
» Peak HR; Mean HR; %HRmean;
2 HR zones; VAS scales. . o
[91] = 19.6 58 Female Yes Repeated Pitch effect: Increasing pitch size HR FI?OFIItO.I', Physiological
= +20 measures questionnaire responses

responses at low intensities.
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TABLE 3. Continue.

S 5
- T
Mean + SD age . 8 s . Variables assessed Tests or tools Outcome
E & .
Study N (y) Experience (y) Sex s 3 Design in the study and tendency used extracted
= »
S s
HR HI; passes; dribbles;
= possessions. Physiological
= 13.0 Repeated  Pitch effect: No influence in HR HI HR monitor; Video  responses;
[92] = - Male No . R .
E +03 measures  and increasing pitch size elicit camera Tecnhical
<§ higher lower possessions and responses
higher ball touches.
2 TD; distance covered at different Physical
s , velocities; sprints; mammym sprint GPS; 10-point responsgs;
= 22.3 Teams Repeated  speed; ball contacts; maximum Physiological
[62] > 12.1 Male . . Borg scale; Play
K +2.0 composition ~ measures  passing speed; RPE. Soccer svsterm responses;
S Pitch effect: increasing pitch size y Technical
< glicit higher physical responses. responses
Ul1: 100 TD; distance covered at different .
+0.7 o . . : Physical
» velocities; sprints; maximum sprint
=) U15: . . responses;
B 1.0 speed; ball contacts; maximum GPS; 10-point o
= 14.0 Repeated . Physiological
[93] = 3.0 Male - passing speed; RPE. Borg scale; Play
3 +13 measures . . L responses;
=3 6.5 Pitch effect: increasing pitch size  Soccer system )
N U23: - . Technical
w0 elicit higher physical responses
21.0 . . ) responses
16 and influence on technical actions.
U12:
i2655 TD; HI distance; sprints;
Gl 4 inter-team distance, LPW-ratio,
2 ) surface area, stretch indices, .
2 14.4 . Physical
= . goalkeeper-defender distance;
= =05 Teams Repeated . - responses;
[66] £ - Male o tactical variability. LPS )
3 U16: composition  measures ) . o Tactical
> Pitch effect: increasing pitch size
X 16.6 - . responses
— 439 elicit higher physical responses
Elé- and intra-team and inter-team
17 9 distances and tactical variability.
+1.0
A Mean HR; %HRmax; HR zones:
2 TD; distance covered at different L
= N ) Physiological
= 201 Repeated velocities; maximal speed; efforts; 6S001SES:
[94] S ) - Male - P player load. HR monitor; GPS P .
© +11 measures ) . . Physical
e Pitch effect: increasing pitch size
3 . o responses
S elicit higher physiological and
- physical responses.
= Mean HR; Blood lactate; RPE. .
g g 24.5 Repeated  Pitch effect: increasing pitch size HR monitor Physiological
95 £ 2 ) 15 Male Yes P Ch EITGCL: InCreasing p lactate portable o008
S 3 +41 measures  elicit higher physiological responses
IS analyser
responses.
Mean HR; Peak HR; HR zones; TD;
gfforts; distance covered at Physiological
S different velocities; player load; responses;
= u10 Repeated  number of technical actions; HR monitor; GPS; Physical
[96] = - Male Yes . .
E U13 measures  successful actions; success rate.  video camera responses;
3 Pitch effect: increasing pitch size Technical
elicit higher physical responses responses

and lower technical involvement.
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S5
= T
Stud N Mean + SD age Experience (y) Sex g E Desion Variables assessed Tests or tools Outcome
y (y) P Y S § g in the study and tendency used extracted
Ss
Tactical
responses. The
Spatial distribution variability; r?(tltt Z%::Eev(:effr
) Shannon entropy; player-to-locus .
S 16.2 . e - meta-analysis
= a distance; coefficient of variation; .
= +06 6.6 Repeated since none was
[20] = Male No sample entropy. GPS .
E 156 6.2 measures . L within the
=8 Pitch effect: manipulating pitch . .
= +05 o information
N size influence on movement
variabili extracted, thus
- keeping only in
the systematic
review
Team separateness; effective
playing space; length-width ratio;
average mutual information in
S 16.2 longitudinal direction; average
= =+ i on i il
(58] = +06 6.6 Male No Repeated mlutuelll information in lateral aPS Tactical
E 15.6 6.2 measures  direction; sample entropy of responses
§ +05 distance to nearest opponent.
Pitch effect: manipulating pitch
size influence on tactical
responses.
Effective relative space per player;
radius of free movement; spatial
S distribution variability; numerical
= 14.5 Repeated  relations. Tactical
= 1 Mal Ye ) o P
7] El +0.5 6 ale e measures  Pitch effect: manipulating pitch GPS responses
g size influence on spatial
distributions and numerical
relations.
Interpersonal distance attackers
g and defenders; distance to
& . e
= 21.9 Teams’ Repeated ?ntercept a shat; distance to ' Tactical
[98] 3 420 9.9 composition  measures intercept a pass. Video camera eSDONSES
% o P Pitch effect: increasing pitch size P
] elicit greater opportunities to
maintain ball possessions.
Centroid; area; inter-team distance
E » in longitudinal and lateral .
[69] £ B 220 - Male No Repeated directions; distance of centroids. LPS Tactical
S = +3.0 measures responses

Pitch effect: increasing pitch size
elicit greater area and distances.

Notes. GPS: global position system; HI: high-intensity; HR: heart rate; LPS: local positioning system; RPE: rate of perceived exertion;
SD: standard-deviation; SSG: small-sided games; TD: total distance; VAS: visual analogue scale.
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Effects of pitch size on player’s responses during small-sided soccer games

TABLE 4. Characteristics of small-sided games (SSGs) in the included studies.

= == =
£5E 38 5% Between
Smaller pitth = 2 g = E = g2 g Larger/ . Type of
Study SSG formats (length” width) % g % 55 g § % smaller (m?) Task conditions Sets Reps duration S recovery
ESE sSsg5 sSs<32 duration
«» =
g playersz: g playersz: 5 players: No throw-ins; restart the
5vs.5 + GK 101.2m 171.0 m 1.7x ) .
[71] A4 %23 m 57 x30m game as quickly as 1 1 40 min - -
Tvs.7 + GK 7 players: 7 players: 7 players: ossible
723 21m 1x PSP
Not reported ,  Not reported ) .
[72] dvs 4 (125 md) 156m (300 1) 37.5m 2.4x Verbal encouragement. 1 1 8min
Two touch per player;
bus.6 + 1 verbal encouragement;
[73] ’ 20 x30m 43m 50x40m 154 m? 3.6x  restart the game as quickly 1 4 20min  2min Passive
6vs. + 1 + GK a5
Possible.
[74]  5vs5H+GK  40x25m 100m?>  66x50m  330m’ 3.3x  No offside rule. 1 4 24min  8min Passive
M0] Svs5+GK  32x23m  736mt 62xadm 2728mt 3y o ofside rulesverbal 1 3 24mn S5min Passive
encouragement.
[18] 5vs5+GK 32x23m  73.6m* 62x44m 2728m’ 3.7x No offside rule; verbal 1 3  24min  5min Passive
encouragement.

Verbal encouragement;
restart the game as quickly
[75] lvs.1 20x10m 100m*  30x20m  300m? 3.0x  aspossible; players freeto 1 4 2min - 3min  Active
score from any distance; no
ball touches limit.

76] 7vs7+GK  30x40m  100m*  60x40m 200 m’ p  Restartthegameas quickly |, o0 g passive
as possible; offside rule.
7vs.7 + GK Verbal encouragement;
[777  9vs9+GK 45x27m 100m?>  100x60m 300 m? 3X restart the game as quickly 1 2 24min  5min Passive
11vs.11 + GK as possible.
7vs.7 + GK Verbal encouragement;
[14]  9vs9+GK 45x27m 100m?*  100x60m 300 m 3X restart the game as quickly 1 2 24min  S5min Passive
11vs.11 + GK as possible.
13 7s7+6K 30x40m  100m* 60x40m  200m’ g Restartthegameas quickly |, o0 g passive
as possible; offside rule.
Restart the game as quickly
78 66 2x13m 2sm 39x23  fsmt g  Copessblevetal 11 6mn - -
encouragement; offside rule
in some configurations.
Restart the game as quickly 6 4 min
[791 5vs5+GK  38x26m 100m?  53x37m  200m? 2 as possible; verbal 1 2min  Active
encouragement. 4 6 min

Restart the game as quickly
as possible; verbal

[80] Hvs5H+GK  38x26m 100m?  53x37m 200 m? 2 .
encouragement; offside

1 4 6min  2min  Active

rule.
[68] 1lvs.11+GK 54 <68 m 167m*  108x68m 334m’ 2 Official game rules 1 1 30min - -
[81] 1lvs.11+GK 54x68m 167m?  108x68m 334 m? 2X Official game rules. 1 1 30min - -

Touch limitation (1, 2 or
free).

No offside rule; GK had
2-touch play; outfield
players had to avoid
long-range shots.

[83] BvsH+GK  39x25m 81 m? 78x50m  325m’ Ax No offside rule. 1 1 35min - -

[82] 1lvs.11+GK 30x20m 75m2  100x60m 273 m? 3.6x 1 4 16min  3min Passive

[69] 4vsd+GK 24x16m 384m  30x20m 60 m? 1.6x 1 1 8min  8min -
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Study SSG formats

Smaller pitch
(length” width)

Smaller pitch
(area per
player -m?)
Larger pitch
(length” width)

Larger pitch
(area per
player -m?

Larger/
Smaller (m?)

Task conditions

Sets Reps

Work
duration

Between

duration

Type of
recovery

[84] dvs 4

34%x26m

1lm?  40x30m

150 m?

L.4x

Miniature goals; Restart the

game as quickly as
possible; no offside rule.

18 min

5 min

[85] dvs.4

10x15m

9m*  20x25m

62.5m?

3.3x

Restart the game as quickly

as possible; verbal
encouragement; free
touches.

16 min

2 min

Passive

[61]  5vs.5+ GK

30x20m

60m?  50x40m

200 m?

3.3x

Tournament scenario;
restart the game as quickly
as possible; verbal
encouragement.

16 min

3 min

5vs.5 + GK

(86] 5us.5

28x20m

42 x30m

126 m?

2.3x

Balls
were disposed around the
game areas.

12 min

3 min

Active

[87]  5vs.5+GK

32x23m

736m?  62x44m

272.8 m?

3.7x

Goalkeepers restart the
game as quickly as
possible.

24 min

5 min

Passive

[88]  5vs.5+ GK

32x23m

73.6m?  62x44m

272.8 m?

3.7x

Goalkeepers restart the
game as quickly as
possible.

24 min

5 min

Passive

[39] 8vs.8+GK

68 X 47 m

199.75m?  75x47m

22031 m?

1.1x

Balls

were disposed around the
game areas; verbal
encouragement.

30 min

[17]  5vs.5+GK

30x20m

50 x40 m

200 m?

3.3x

Balls

were disposed around the
game areas; verbal
encouragement.

16 min

2 min

Active

Jvs.3+4

1891 dvs.h+4

20x 15m
20x 20 m

50 m?
50 m?

30x20m
32x25m

100 m?
100 m?

2.0x

Balls

were disposed around the
game areas; verbal
encouragement.

12 min
16 min

2 min
2 min

Passive

3vs.3

191 +GK+1

36x27m

1389m?  40x29

165.7 m?

1.2x

Offside rule; balls

were disposed around the
game areas; verbal
encouragement; not
technical and tactical
instructions.

16 min

4 min

Passive

[90] dvs.4

20x20m

50 m?

283 x283m

100 m?

2

Balls

were disposed around the
game areas; verbal
encouragement.

4 min

10 min

Active

911 dvs.A

20x 20 m

50 m?

283 x283m

100 m?

2X

Balls

were disposed around the
game areas; verbal
encouragement.

4 min

10 min

Active

[92] 9vs.5

30x20m

60m?  51x34m

173.4 m?

2.9x

Stop the ball with their foot

backside to the limits of the

pitch to score; balls
were disposed around the
game areas.

16 min

1 min

Passive
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TABLE 4. Continue.

= =
25E 28 £s5%
Smaller pitch = g g = '§ s &8F Larger/ -, Work Between Type of
Study SSG formats .. S5 5 = 5 S5 2 Task conditions Sets Reps . (]
(length"width) T £ & S5 & £ = Smaller (m) duration . recovery
ETS S§5 S== duration
Is3 129 m 1071 m? 25 Coach did not intervene;
62 Msd  20x15m  375m 30x2m 9375mt 25  oAs 1 4 16min  4min  Active
IS5 333 m? 833 m’ g5, Were disposed around the
' ’ ' ' game areas.
Coach did not intervene;
[93] dvs.4 20x15m 375m?2  30x25m  93.75m’ 2.5x Balls . 1 4 16min  4min Active
were disposed around the
game areas.

Coach players similar to

match; offside rule in large

pitch; no offside rule in

small pitch.

No verbal encouragement;

94 sd+G6K 37x17m  60m’  40x20m  80m 13 oS 1 2 4Omin S5min Passive
were disposed around the

game areas; one referee.

[66] 4AvsA+GK  40x30m 120m  68x47m 320 m? 2.7x 5 20min 4 min -

3vs.3 12%x20m 40 m? 18%x30m 90 m? 2.3x
dys.4 16x24m 8m? 24x36m 108 m? 2.3x  With and without coach

B57 65 20x28m  s6m?  30x42m  126m 23« encouragement b3 dzmin3min - Acive
6vs.6 2x32m  64m*  36x48m 144 m’ 2.3x

96 O s0xd0m 120w 105x68m 3sme g oraergmEsoriomal ooy,
8vs.8 goals.

Not allowed passing to the
[20] 4vsA+GK 238x368m  88m’ 374x578m 216m’ 2.5x  goalkeeper; coach did not 1 3 7min 7min Active
intervene.
Not allowed passing to the
goalkeeper.
Scoring zone; balls
were disposed around the
game areas; coach did not
intervene.
[98] 5vs.5 28x14m  392m?  52x26m 1352m’ 34x  Small goals. 1 2 10mn  5min -
No offside rule; GK had
2-touch play; outfield
players had to avoid
long-range shots.

[58] dvsh+GK 368x238m 87.6m* 57.8x374m 2162 m? 2.5x 1 3 7min  7min  Active

[971 6vs.6 467x303m 118m? 529x344m 152 m? 1.3x 3  18min 4 min Passive

[69] 4dvsA+GK 24x16m  384m> 30x20m  60m’ 1.6x 1 1 8min 8min -

Notes. GK: goalkeepers;
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TABLE 5. Summary of the included studies and results of physiological responses in smaller and larger pitch sizes.

Larger- Included in
Study Format Age N Variable Smaller Larger Smaller Tendency of the meta-
category Mean + SD Mean = SD change .
(%) analysis

[711 5vs.5+GK  Adults 10 HR  1643+119 167.0+13.2 19  |ncreasein larger Yes
pitch size

[711 7vs.7+GK  Adults 10 HR  1612+12.9 1635=12.8 1.4  'noreasein larger Yes
pitch size

[711 5vs.5+GK  Adults 10 RPE 124+12 132+1.9 6.5  Increasein larger Yes
pitch size

[711 7vs.7+GK  Adults 10 RPE 123+0.9 12.8+12 4.1 Increase in larger Yes
pitch size

[73]  6vs6+1  Adults 9 HR 86.7+7.7 89.1+4.6 pg  Increasein larger Yes
pitch size

[74] 5vs.5+GK  Adults 20 HR 83.4+51 86.5+4.5 37  [ncreasein larger Yes
pitch size

[74] 5vs.5+GK  Adults 20  RPE 38+15  6.6+1.2 gag  Increasein larger Yes
pitch size

[18] 5vs.5+GK  Youth ! 10 HR 86.0+5.8 88.9+3.9 45  Increasein larger Yes
pitch size

[18] 5vs.5+GK  Youth! 10 RPE 57+1.0  6.7+0.8 17,5  Increase in larger Yes
pitch size

[75] 1vs.1 Youth ¢ 19 HR 157 +8 169+6 76  [Increasein larger Yes
pitch size

[75] 1vs.1 Youth® 19  RPE 51+1.6 8+1 g9  Inoreasein larger Yes
pitch size

[771 7vs.7+GK  Youth¢ 24 HR 82+3 88+6 73  Increasein larger Yes
pitch size

[771 7vs.7+GK  Youth¢ 24 RPE 2671475 299.9+41.3 123  'noreasein larger Yes
pitch size

[77] 9s.9+GK  Youth® 24 HR 83+6 85+6 4  Inoreasein larger Yes
pitch size

[77]1 9vs.9+GK Youth® 24 RPE  233.4+287 2709+258 161  'ncreasein larger Yes
pitch size

[77] 11vs.11+GK Youth¢ 24 HR 81+4 88+ 4 g  Inereasein larger Yes
pitch size

[77] 11vs.11+GK Youth¢ 24 RPE  228.6+49.3 306.1+39.3 33.9 '”Crf)?ts;'ziz'zrger Yes

[14] 7vs.7+GK  Youth® 22 HR 853+7.1 883+33 35  [Increasein larger Yes
pitch size

[14] 7vs.7+GK  Youth® 22 RPE 283+26  297+25 49  Inereasein larger Yes
pitch size

[14] 9vs.9+GK Youth® 22 HR 84.7+2.9 833+45 .17  Decreasein larger Yes
pitch size

[14] 9vs.9+GK Youth® 22 RPE 297+35  310+35 4.4  Inoreasein larger Yes
pitch size

[14] 11vs.11+GK Youth® 22 HR 80.0+55 83.1+5.0 39  [Increasein larger Yes
pitch size

[14] 11vs.114+GK Youth® 22 RPE 257+55  285+41 10.9  Inerease in larger Yes
pitch size

[14] 7vs.7+GK  Youth¢ 22 HR  81.8+10.5 87.4+4.4 35  Increasein larger Yes
pitch size

[14] 7vs.7+GK  Youth¢ 22 RPE  267+47.5  300+41 12.4  Increase in larger Yes
pitch size

[14] 9vs.9+GK Youth¢ 22 HR 826447 847+2.6 254  Increasein larger Yes
pitch size

[14] 9vs.9+GK Youth¢ 22 RPE 297+35  271+26 gg  Decreasein larger Yes
pitch size
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TABLE 5. Continue.

Larger- Included in
Study Format Age N Variable Smaller Larger Smaller Tendency of the meta-
category Mean = SD Mean = SD change .
(%) analysis

[14] 11vs.114+GK Youth¢ 22 HR 80.8+2.8 87.6+3.1 g4  Increasein larger Yes
pitch size

[14] 11vs.11+GK Youth® 22  RPE 257+55 30639 19  Inerease in larger Yes
pitch size

[79] bvs.5 + GK Youth ¢ 10 HR 180+8 180+8 0.0 No differences Yes

[82] 11vs.11+GK Adults 40 HR 84.7+27 832+26 1.  Decreasein larger Yes
pitch size

[82] 11vs.11+GK Adults 40 RPE 73+06  7.4+05 14  [nereasein larger Yes
pitch size

[85] 4vs.4 (SB) Youth® 16 HR  1669+3.1 1749+32  4g  Inoreasein larger Yes
pitch size

[85] 4vs.4 (SB) Youthd 16  RPE 6.3+0.9  7.1+0.9 12,7  Inerease in larger Yes
pitch size

(85] 4vs.4 (SG) Youth® 16 HR 163.9+32 170.9+2.7 43  Increasein larger Yes
pitch size

(85] 4vs.4 (SG) Youth¢ 16 RPE 58+09  6.8+08 17  Increase in larger Yes
pitch size

611 5vs.5+GK  Youth' 8 HR 164+14  168+17 p.4  INCreasein larger Yes
pitch size

[86] 5vs.5+GK  Youth" 29 HR 1603+62 176.4+75 42  |ncreasein larger Yes
pitch size

[86] 5vs.5+GK  Youth" 29 RPE 49+13  75+18 53,1  Increasein larger Yes
pitch size

(86] Bvs.5 Youth " 29 HR 1742+6.5 177.1+5.8 17  Increase in larger Yes
pitch size

(86] Bvs.5 Youth" 29  RPE 47+11  71+1.1 1.1  noreasein larger Yes
pitch size

[17] 5vs5+GK Youth" 8 HR 175+9 169+ 6 3.4  Decreasein larger Yes
pitch size

[89] 3vs.3+4  Youth® 16 HR 176.3+25 1842+65 45  ncreasein larger Yes
pitch size

[89] 4vs4+4  Youth® 16 HR 175077 183.5+84 49  |ncreasein larger Yes
pitch size

[19] 3vs.3+GK+1 Youth® 24 HR  168.0+107 1663=119 .10  'noreaseinsmaller
pitch size

[19] 3vs.3+GK+1 Youth® 24 HR  164.1+12.5 1689+11.2 29  Increasein larger Yes
pitch size

[91] 4vs.4 Youth ! 16 HR  169.4+12.1 1693+11.6 0.1  Decreasein larger Yes
pitch size

[91] 4vs.4 Youth ' 16 HR  1637+109 1644+97 04  'ncreasein larger Yes
pitch size

[91] 4vs.4 Youth ! 16 HR 160.1+88 1655+87 3.4  |ncreasein larger Yes
pitch size

[92] Hvs.5 Youth © 10 HR 85+4 85+5 0.0 No differences Yes

[62] 4vs.3 Youth ' 20 RPE 40+05  38+1.1 5  Decrease in larger Yes
pitch size

[62] 4ys.4 Youth | 20 RPE 4.3+0.8 40=x1.1 -7.0 No differences Yes

[62] 4vs.5 Youth ' 20 RPE 45+08  50+1.1 11,0  ['nerease in larger Yes
pitch size

[62] 4vs2+1  Youth' 20 RPE 45+08  53+08 17.5  Increase in larger Yes
pitch size

[62] 4vs.2+2  Youth' 20 RPE 38+08  53+13 395  Increase in larger Yes
pitch size

[62] 4vs.2+3 Youth | 20 RPE 3.5x1.1 3.3+1.3 -5.7 No diferences Yes
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TABLE 5. Continue.

Larger- Included in
Study Format Age N Variable Smaller Larger Smaller Tendency of the meta-
category Mean = SD Mean = SD change .
(%) analysis

[93] 4vs.4 Youth® 16 RPE 3.9+1.1 3.5+1.0 11,4  Decreasein larger Yes
pitch size

[93] 4vs.4 Youth® 18  RPE 43+11  46=1.0 70  [Inoreasein larger Yes
pitch size

[93] 4vs.4 Youth! 18  RPE 47+09  49+09 43  [Increasein larger Yes
pitch size

[94] 4vs.A+GK  Youth' 10 HR 160+ 10 167 +9 44  Increasein larger Yes
pitch size

[95] 3vs.3 Adults 20 HR 89.5+2.9 90.9+2.0 14  Inereasein larger Yes
pitch size

[95] 4vs.4 Adults 20 HR 88.7+2.0 89.7+18 1o  [Inereasein larger Yes
pitch size

[95] 5vs.5 Adults 20 HR 87.8+3.6 888+23 1o  Inereasein larger Yes
pitch size

[95] 6vs.6 Adults 20 HR 86.4+2.0 86.9+2.4 0.5  [Inereasein larger Yes
pitch size

[95] 3vs.3 Adults 20 RPE 81+0.6  85+0.4 49  [Inereasein larger Yes
pitch size

[95] 4vs.4 Adults 20  RPE 76+05 81+0.-5 6.6  ncreasein larger Yes
pitch size

[95] 5vs.5 Adults 20  RPE 72+09  7.5+0.6 4p  Inereasein larger Yes
pitch size

[95] 6vs.6 Adults 20 RPE 68+0.6 7.2+08 5g  Increasein larger Yes
pitch size

[95] 3vs.3 Adults 20 HR 87.6+1.7 89.1+1.8 15  Increasein larger Yes
pitch size

[95] 4vs.4 Adults 20 HR 86.5+3.4 87.2+28 07  [nereasein larger Yes
pitch size

[95] 5vs.5 Adults 20 HR 86.0+4.0 86.9+32 0.9  [Inereasein larger Yes
pitch size

[95] 6vs.6 Adults 20 HR 83.8+5.0 85.0+3.6 1o  Inereasein larger Yes
pitch size

[95] 3vs.3 Adults 20  RPE 6.6-0.4  7.2+0.7 0.6  Inereasein larger Yes
pitch size

[95] 4vs.4 Adults 20  RPE 6.3+05  6.8+0.5 0.5  [Inereasein larger Yes
pitch size

[95] Bvs.5 Adults 20 RPE 59+0.7 62+06 03  [Inereasein larger Yes
pitch size

[95] 6vs.6 Adults 20 RPE 48+09  59+05 1.1 Increase in larger Yes
pitch size

96] V2 Youth® 45  HR 174+10  168+12 34 Decreaseinlarger
8vs.8 pitch size

061 o8 Youth® 41 HR 17010 171+12 0.6 Increasein larger Yes
11vs.11 pitch size

SD: standard-deviation; HR: heart rate; RPE: rate of perceived exertion; SB: stop-ball; SG: small-goals; NR: data not reported; %:
percentage of difference; a: Under-11 or below group; b: Under-12; group; c: Under-13 group; d: Under-14 group; e; under-15 group;
f: under-16 group; g: under-17 group; h: under-18 group; i: under-23 group.
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Study name Staticticy for each study Hedges's z and 95% CI
Hedges's Standanl Lower Upper Relative
-4 ermr  Variance limit  limit ZVale p-Vahe weizhi
(Aslan, 2013) Sv=3 0195 0226 005l -0249 0639 0.862 0.389 _‘—L,=__ 2.30
{Azlan, 2013) Fwe? 0164 0226 005l -0279 0606 0725 0.463 2.30
(Campos Vazques et al, 20173 0290 0238 0057 0179 0758 1211 022 e 2.5
{Casamichana etal, 2018) 0513 0182 0033 023 0871 3361 0001 — 2.44
(Casamichana and Castelano, 2010) 0495 0240 0058 0025 0266 2066 0039 —— 223
(Castagma etal, 2015 1554 02133 0087 1047 2082 6.000  0.000 —— 219
(Castellano et al, 2017h) Tve? 1010 0.190 0036 0437 1383 3314 0.000 —— 2.41
{Castellano et al, 20174} 9v=0 0322 0.157 0025 0014 0630 2052 0.040 —.— 2.51
(Castellano et al, 2017b) 1lvsll 1482 0243 0038 1216 2189 6957 0.000 —— 2.24
{Castellano et al, 2015) 7vs? under-12 0420 0.167 0028 0.083 0748 2519 0.012 - 2.48
(Castellano et al, 2015) 9vs0 underl2 -0.324 0164 0027 -0645 -0.004 -1882 0047 - 2.4
(Castellano et al, 2015 11vs11 inder-12 0.566 0.172 0030 0238 0203 382 0.0l - 247
(Castellano et al, 2015 7vs? under-13 0520 0123 0015 0288 0789 4308 0.000 E o 2.0
(Castellano et al, 2015) 9= under-13 0468 0121 0015 0228 0704 3854 0.000 E & 2.40
(Castellano et al, 2015) 11v=l]l mder-13 2248 0218 o048 1.821 2676 10302 0.000 —— 232
(Castilo etal, 20203 oooo 0224 0050 -0439 0439 0.000 1.000 —— 2.3
{Drellal et al, 2012) -0.553 0129 ooly -0808 -0.301  -4.287 0.000 —.— 2.58
(Halouaniet al, 2017) SB 2400 03738 0143 1668 3149 6379 0.000 —a— 1.78
(Halouani et al, 2017) 5G 2208 03354 0125 1514 2801 6240 0.000 el 1.38
(Hodgsonetal, 2014) 0224 0247 008l -0261 0708 0004  0.369 —i— 223
(Hulka et al, 2016) SvaS+GE 0334 0.172 0030 0447 132 3718 0.000 - 2.47
(Hulka et al, 2016) Svsh 0455 0.147 0022 0166 0744 3085 0.002 - 2.54
{Kely and Drust, 20097 -0.642 0273 0075 -1178 -0.106  -2.349 0.019 —— 2.14
(R Akt etal, 2013) Ivs3+4 1.143 0242 o058 0671 1618 4738 0.000 —+ 225
(KoKW etal, 2013) dvsd+d 0997 0219 0052 0548 1448 4354 0000 —i— 220
(Lemes et al, 2020) G+ 0144 01354 0024 0157 0448 0939 0348 2.52
(Lemes etal, 2020) GK+2 0.338 0133 0025 0077 Q700 2444 0015 B = 2.51
{Lopez-Femandez et al, 2018) natral grazs -0.008 0.164 0034 -0348 0352 -0.044 0.965 2.43
(Lopez-Femandez et al, 2018) anificial grass 0064 0.184 0034 -0297 0423 0347 0.723 2.43
{Lopez-Femandez et al, 2018) dit 0536 0201 o040 0193 0879 2.921 0.003 —— 2.38
{Mazsamba et al, 20200 oooo 0224 o050 -0439 0439 0.000 1.000 231
(Panteli et al, 2019} 0868 0252 o064 0174 1143 2651 0.008 i 22
(Rampimia et al, 2007) Ivsd 0.503 0177 0031 0135 0830 2835 0005 —— 243
(Rampini et al, 2007) dwsd 0.501 0.177 0031 0.134 0849 1828 0.005 —— 2.43
(Rampinit et al, 2007) Swsh 0288 0.170 0029 -0043 0821 1685 0.090 = 247
(Rampiris et al, 2007) fwss 0213 0.163 0028 -0117 0543 1267 0205 - 2.48
(Rampirmi et al, 2007) Iws3 0821 0.194 0038 0440 1202 4.225 0.000 - 2.40
(Rampiti et al, 30073 4wsd 0211 0168 00 0118 0541 1255 0309 - 2.48
(Rampiri et al, 2007) 5ws5 nai2 0168 00 0088 0383 1375 0169 i 2.48
(Fampinit et al., 2007) Gws.§ 0250 0169 0029 -0082 0381 1478 0140 - 2.48
(Randers etal, 201 4) Svs.5-8vs @ -0.262 0113 0013 -0488 -0.036 -2269  0.023 E & 2.1
(Randers etal, 201 4) 3vzd-11ws]] 0087 0113 0014 0146 0320 0733 D44 2.1
0.498 00835 0007 0332 0684 5870 0.000 T-O
-3.00 -1.50 0.00 1.50 300
Favours smaller Favours larger

FIG. 2. Forest plot of changes in heart rate, in soccer players participating in small-sided games using smaller compared to larger
pitch sizes. Values shown are effect sizes (Hedges’s g) with 95% confidence intervals (Cl). The size of the plotted squares reflects
the statistical relative weight of the study. The withe diamond reflects the overall result.

Fourty-two study groups provided data for HR, involving 42 small-
er and 42 larger pitch sizes being compared (pooled n = 898). Re-
sults (Figure 2) showed that SSGs played at larger pitches induced
greater HR compared to smaller pitches (ES = 0.50, small; 95%
Cl=0.33t00.66;p < 0.001; /> = 89.1%; Egger's testp < 0.001,
with a corrected value of ES = 0.67, 95% CI = 0.48 to 0.86; sup-
plementary Figure 1).

Thirty-six study groups provided data for RPE, involving 32 small-
er and 32 larger pitch sizes being compared (pooled n = 735). Re-
sults (Figure 3) showed that SSGs played at larger pitches induced
greater RPE compared to smaller pitches (ES = 0.70, moderate;
95% Cl = 0.52 to 0.89; p < 0.001; /> = 88.6%; Egger's test
p < 0.001, with a corrected value equal to the observed value; sup-
plementary Figure 2).

Moderator analyses for HR and RPE

The HR was greater at larger compared to smaller pitches when
SSGs were played with either small (14 study groups; ES = 0.55;
p < 0.001; /? = 84.9%), medium (19 study groups; ES = 0.30;
p = 0.001; 12 = 79.2%) and large (8 study groups; ES = 0.69;
p = 0.048; I?> = 96.1%) formats, although without significant sub-
group difference between formats (p = 0.056).

The HR was greater at larger compared to smaller pitches when
SSGs were played by young/youth (29 study groups; ES = 0.60;
p < 0.001; /2 = 90.9%) and adult players (13 study groups;
ES = 0.28; p = 0.009; /? = 78.4%), with significant sub-group dif-
ference according to the age of the soccer players (p = 0.037).

The RPE was greater at larger compared to smaller pitches when
SSGs were played with either small (13 study groups; ES = 0.48;
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Study name Statistice for each study
Hedges's Standard Lower Upper

1 enor  Varianre limit bmit Z-Value
(Aslan, 2013} Svs5 0416 0335 0.055 -0.045 0877 1787
(Aslan, 2013} Tws? 0412 0235 0.035 -0.049 0873 1754
(C asamichana et al, 3018} 1935 0388 0.083 1330 1430 6672
(< asamichana and < astelang, 2010) 0982 0381 0.079 0431 1533 3490
{C astagna etal, 2019) 1E73 0290 0.084 1303 2442 6448
(C astellano et al, 2017 k) Twe? 0516 0163 0.027 01895 D836 ERE1]
(T astellano et al, 3017 ) Ovsd 1338 0314 0.046 0812 17357 6353
(C astellano et al, 2017y 11 wsll 1633 0337 0.056 1135 1088 6 840
(C astellano et al, 2015) Fwe? mnder- 12 0.519 0171 0.029 0194 D8&3 3008
{Castellano et al, 2015) 9wl wnderl 2 0358 0165 0.027 0.035 0681 2175
(C astellano et al, 2015% 11wsll wnder-12 0531 0171 0.029 0196 0866 3109
(C astellano et al, 2015) Fvs? mder- 13 0708 0179 0.033 0337 1060 3948
{Castellano etal, 2015) 9wl mder- 13 -0.773 0183 0.034 -1.134 -0416 -4.133
(C astellano et al, 2015) 11wsl] wnder-13 093l 0193 0.037 0333 1.300 4831
(Dellal et al, 20113 0174 0131 0.015 -0.083 0412 1440
(Halouam etal, 20173 SB 0844 0217 0.047 0418 1360 3888
(Halouari et al, 2017) 3G 1106 0338 0.057 0839 1573 4644
(Hulka etal, 2016} 5vei+GK 1.334 03209 0.044 1114 18933 7397
(Hulka etal, 2018} 5v=s 21313 0237 0.088 1619 2837 8230
(Mg s etal, 20208 $ve3 -0.324 0169 0.028 -0.354 0106 -1.328
(Mg s et al, 30308 4v=d 0236 0169 0.028 -0.094 0567 1401
(M s etal, 20208 4vss 0473 0l17e 0.031 0138 08l8 1688
(Mwes etal, 20208 dved+]1 0.000 0199 0.040 03509 1391 4511
(Mwes etal, 30208 4vd+2 1193 0331 0.049 0739 1437 5.390
(Mes etal, 20308 4vsd+3 0194 0168 0.028 -0.133 0523 1188
(Mg s etal, 20200) under-11 -0.359 0190 0.036 -0.732 0014 -1.888
(M wes etal, 20200 under-15 0271 0178 0.033 -0.077  Ds20 1533
Mk s et al, 20200) under-23 0212 0177 0.031 -0.134 D558 1202
(F.ampiniri et al, 2007) 3vs3 0693 0187 0.035 0337 1039 3Ivl4
(Fampirivi et al, 2007) 4 0960 0204 0.041 0561 1330 4714
(Fampinir et al, 2007) Svas 0.347 0172 0.029 0010 D883 2.020
(Fampiniri et al, 2007) dvsd 0519 0178 0.033 0170 0868 2917
{Fampimiri et al, 2007) 3vs.3 0E7E ol9g 0.0z9 0400 1367 4435
(Fampinir et al, 2007) 4vs.4 0960 0304 0.041 0361 1.350 4714
(Fampiniri et al, 2007) 3vs.5 0436 0175 0.030 0094 0778 2498
(Fampimiri et al, 2007) dvs.é 1.247 0238 0.051 0805 1690 5514

0703 0095 0.009 0317 0890 7.387

Hedzes's g and 95% CI
Relative
p-Yahe weight
007y —l— 3686
0020 el 3 .66
0.000 —_—— 146
0000 —— 2.49
0.000 e 145
0003 - 281
2.000 174
0.000 145
0003 - 188
0030 —— 290
00032 - 288
0000 - 1886
0.000 —— 254
0000 —f— 281
0.150 1l 302
0.000 —— 273
0000 —— 263
0000 —— 278
0.000 —— 2.58
0.184 i 180
0.161 - 189
0007 — 287
0000 - 279
0000 —— 271
03243 - 230
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0228 - 288
0000 - 283
0.000 - 277
0043 il 288
0004 — 2886
0.000 - 379
0000 —— 277
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0.000 <
-3.00 -1.50 0.00 150 3.00
Favours smaller Favours larger

FIG. 3. Forest plot of changes in rating of perceived exertion, in soccer players participating in small-sided games using smaller
compared to larger pitch sizes. Values shown are effect sizes (Hedges's g) with 95% confidence intervals (Cl). The size of the plotted
squares reflects the statistical relative weight of the study. The withe diamond reflects the overall result.

p < 0.001; /2
p < 0.001; I =

84.2%), medium (15 study groups; ES = 0.89;
83.5%) and large (7 study groups; ES = 0.59;
p = 0.03; /> = 93.9%) formats, although without significant sub-
group difference between formats (p = 0.088).

The RPE was greater at larger compared to smaller pitches when
SSGs were played by young/youth (24 study groups; ES = 0.69;
p < 0.001; /2= 90.9%) and adult players (12 study groups;
ES = 0.72; p < 0.001; /> = 79.9%), without significant sub-group
difference according to the age of the soccer players (p = 0.895).

Smaller vs. larger pitch sizes during SSG: effects on physical de-
mands
A summary of the included studies and results of physical demands
(TD, HSR, ACC and DEC) reported in smaller and larger SSGs are
provided in Table 6.

Thirty-six study groups provided data for TD, involving 36 small-
er and 36 larger pitch sizes being compared (pooled n = 1.035).
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Results (Figure 4) showed that SSGs played at larger pitches induced
greater TD compared to smaller pitches (ES = 1.95, large; 95%
Cl=1.62102.29;p < 0.001; /> = 95.9%; Egger's test p < 0.001,
with a corrected value of ES = 2.49, 95% Cl = 1.89 to 3.10; sup-
plementary Figure 3).

Thirty-five study groups provided data for HSR, involving 35 small-
er and 35 larger pitch sizes being compared (pooled n = 920). Re-
sults (Figure 5) showed that SSGs played at larger pitches induced
greater HSR compared to smaller pitches (ES = 1.20, moderate;
95% Cl = 0.93 to 1.47; p < 0.001; /> = 94.4%; Egger's test
p < 0.001, with a corrected value of ES = 1.32, 95% Cl = 0.95 to
1.70; supplementary Figure 4).

Six study groups provided data for ACC, involving 6 smaller and
6 larger pitch sizes being compared (pooled n = 86). Results (Fig-
ure 6) showed that SSGs played at larger pitches induced similar
ACC compared to smaller pitches (ES = 0.45, small; 95%
Cl=-0.291t01.18; p = 0.232; > = 93.5%; Egger's test p = 0.040,




Effects of pitch size on player’s responses during small-sided soccer games

TABLE 6. Summary of the included studies and results of physical demands in smaller and larger pitch sizes.

Age . Smaller Larger Larger-Smaller  Tendency of Included in the
Study Format category N Variable Mean = SD Mean = SD (%) change meta-analysis
[72] 4vs.4 Youth® 16 TD  1000+131  1095+89 9.5 Increase in larger Yes
pitch size
[72] lys.4 Youth® 16 HSR 19.3+14.9 64.9+24.8 a5 ncreasein larger Yes
pitch size
[72] 4vs.4 Youth® 16 ACC  12.2+55  10.5+3.8 139  Decreasein larger Yes
pitch size
[73] 6vs.6+1 Aduts 9  TD  93.8+11.6 103.4+11.2 10.2 Increase in larger Yes
pitch size
[73]1  6vs.6+1  Adults 9  HSR 46.9+22.1 492.2+181.3 949 Increase in larger Yes
pitch size
[74] 5vs.5+GK  Adults 20 TD 101.2+11.8 131.4+14.4 pgg  Inereasein larger Yes
pitch size
[74] 5vs.5+GK  Adults 20 ACC  3.8+33 23+24 395  Decreasein larger Yes
pitch size
[74] 5vs.5+GK  Adults 20 DEC  4.5+4.1 1.8+2.0 -60 Decrease in larger Yes
pitch size
[18] 5vs.5+GK  Youth! 10 TD  87.0+4.6 1250+6.2 437  [nereasein larger Yes
pitch size
(18] 5vs5+GK Youth! 10 HSR  4.9+55 7424589 14143  ncreasein larger Yes
pitch size
[75] 1vs.1 Youth® 19  TD 378+ 46 601 + 54 5gg  Increasein larger Yes
pitch size
[75] 1vs.1 Youth € 19  HSR 15+9 146+ 25 g73.3  Inereasein larger Yes
pitch size
[75] 1vs.1 Youth® 19  ACC 82+ 16 145+ 14 76.5 ~ Increasein larger Yes
pitch size
[75] 1vs.1 Youth® 19  DEC 34+6 69+6 102.9  Imerease in larger Yes
pitch size
[76] 7vs7+GK Youthc 14 TD 663.9+76.6 8197+1065 235  ncreasein larger Yes
pitch size
[76] 7vs7+GK Youth® 14 HSR  7.7+84  38.1+382 3948  ncreasein larger Yes
pitch size
[76] 7vs.7+GK Youth® 14 TD 670.9+67.9 871.0+81.9 pgg  Increasein larger Yes
pitch size
[76] 7vs7+GK Youth® 14 HSR  65+81  59.9+435  gpl1.5  ncreasein larger Yes
pitch size
[771 7vs.7+GK Youth® 24 TD  1816+155 2307+212 27.1 Increase in larger Yes
pitch size
(771 7vs.7+GK  Youth® 24  HSR 48+ 31 202+ 78 300  Inereasein larger Yes
pitch size
[77] 9vs.9+GK Youth® 24 TD  1845+141 2250+ 107 219  Inereasein larger Yes
pitch size
[77]1 9vs.9+GK Youth® 24  HSR 70+ 32 164 + 41 1343  Inerease in larger Yes
pitch size
[77] 11vs.11+GK Youth® 24 TD  1766+181 2314+134 31.1 Increase in larger Yes
pitch size
[77] 11vs.11+GK Youth® 24  HSR 62 + 43 200+ 105 000  Imerease in larger Yes
pitch size
[14] 7vs.7+GK Youth® 22 TD  1718+150 2186+90 272 Increase in larger Yes
pitch size
[14] 7vs.7+GK Youth® 22  HSR 72+ 199 + 176.4  Increase in larger No Reason: SD
pitch size not reported
[14] 9vs.9+GK Youth® 22 TD  1867+126 2159+183 156  ncreasein larger Yes
pitch size
Increase in larger No
[14] 9vs.9 + GK Youth ® 22 HSR 89 + 197 = 121.3 g Reason: no

pitch size reported SD
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TABLE 6. Continue.

Age . Smaller Larger Larger-Smaller Tendency of Included in the
Study Format category N Variable Mean = SD Mean = SD (%) change meta-analysis
[14] 11vs.114GK Youth® 22  TD  1844+254 2168+127 176  |nereasein larger Yes
pitch size
. No
[14] 11vs.114+GK Youth® 22  HSR 109 + 236+ 1165  ncreasein larger oo o no
pitch size
reported SD
[14] 7vs.7+GK Youth¢ 22 TD  1816+155 2307 +212 343  [noreasein larger Yes
pitch size
. No
[14] 7vs.7+GK Youth® 22  HSR 55+ NR 218+NR 296.4 '”Cre?ts;'zizlzrger Reason: SD not
P reported
[14] 9vs.9+GK Youth¢ 22 TD  1845+141 2250+107 005  [ncreasein larger Yes
pitch size
. No
[14] 9vs.9+GK Youth¢ 22 HSR 91 +NR 181 +NR 9gg  Increaseinlarger o in:no
pitch size
reported SD
[14] 11vs.11+GK Youth® 22 TD  1766+181 2314+134 p55  Increasein larger Yes
pitch size
. No
[14] 11vs.114+GK Youth¢ 22  HSR 72 +NR 218 +NR p0p.g  nereasein larger oo on:no
pitch size
reported SD
(78] 6vs.6 Youth® 24 TD  466.1+61.1 579.0+90.1 pap  Inereasein larger Yes
pitch size
(78] 6vs.6 Youth® 24 HSR  3.4+53 31.2+26.1 g1y  Inereasein larger Yes
pitch size
[79] 5vs.5+GK  Youth® 10 TD  2254+241 2603+ 261 15,5 Increase in larger Yes
pitch size
[79] 5vs.5+GK Youth® 19  HSR 4+9 23+ 26 475 Increase in larger Yes
pitch size
[80] 5vs.5+GK Youth® 20 TD  2223+248 2629+227 18,3  |ncreasein larger Yes
pitch size
[80] 5vs.5+GK  Youth® 20  HSR 3+4 28+21 9ga3  Inereasein larger Yes
pitch size
[80] 5vs.5+GK Youth® 20 ACC  409+47 403+57 1  Decreasein larger Yes
pitch size
[80] 5vs.5+GK  Youth® 20 DEC  353+52 361+ 53 23 Increase in larger Yes
pitch size
[68] 11vs.11+GK Adults 10 TD 2511.2+279.73136.6+323.8  24.9 '”CrZ?ti?';Z':rger Yes
68] 1lvs.ll+GK Adults 10 HSR 93.6+435 25624762 1737  ncreasein larger Yes
pitch size
(821 11vs.11+GK Adults 40 TD  2664+237 11173524 3194  ncreasein larger Yes
pitch size
[82] 11vs.11+GK Adults 40 HSR  353+59.1  483+71.2 368 Increasein larger Yes
pitch size
[83] 5vs.5+GK Youth® 11  TD  3067+383 4068+ 332 3p  Inereasein larger Yes
pitch size
[83] 5vs.5+GK Youth® 11  HSR 98 + 47 538+ 157 aagg  Inereasein larger Yes
pitch size
[61] 5vs.5+GK Youth' 8  TD  1532+145 1934+133 06p  Inereasein larger Yes
pitch size
611 5vs.5+GK  Youth' 8  HSR 0+0 61+47 6100  nereasein larger Yes
pitch size
611 5vs.5+GK Youth! 8  ACC  230+111  327+70 app  Inereasein larger Yes
pitch size
[61] 5vs.5+GK Youth' 8 DEC  198+89 298+ 68 50,5  Increasein larger Yes
pitch size
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TABLE 6. Continue.

Age . Smaller Larger Larger-Smaller Tendency of Included in the

Study Format category N Variable Mean + SD Mean + SD (%) change meta-analysis

[86] 5vs.5+GK Youth" 29 TD  372.4+13.8 496.8+26.1 334  Increase in larger Yes
pitch size

[86] 55  Youth" 29 TD  3556+17.0 488.7x267  37.4  noreaseinlamer oy
pitch size

[88] 5vs.5+GK  Aduts 3 TD  445.1+443 2552259 427  Decreaseinlamer .
pitch size

[88] 5vs.54+4GK  Adults 3 HSR 0 16+2.1 - Increase in larger Yes
pitch size

[88] 5vs.5+GK Adults 3  ACC  55%3.9 2.7+1.9 50,9 ~ Decreasein larger Yes
pitch size

[88] 5vs.5+GK  Aduts 3  DEC  4.2+29 25+16 405 ~ Decreasen larger Yes
pitch size

[39] 8vs.8+GK Youth® 149 TD 2420.9+215.72494.9+2033 3.1 '””‘;?tsci ';Z'Z'ger Yes

[39] 8vs.8+GK Youth® 149 HSR 1108.8=492.8924.0+369.6  -16.7 De“s;i‘; 'Sr;z':'ger Yes

[19] 3vs.3+GK+1 Youth® 48  TD  447.7+453 457.8+49.9 2.3 Increase in larger Yes
pitch size

[19] 3vs.3+GK+1 Youth® 48 HSR 13504  15.0+0.5 11.1 Increase in larger Yes
pitch size

[90]  4vs4  Youth' 16 TD 399.0+33.4 4586+520 149  |creaseinlamer .
pitch size

[90]  4vs.4 Youth' 16 HSR 21.0+113 551313  1e2.4  noreasein larger Yes
pitch size

[62] 4vs.3 Youth! 20 HSR  1.0x1.1 5.8%5.1 480 Increase in larger Yes
pitch size

(621  4vs4  Youth' 20 HSR  20%21  9.3%83 3e5 nereasein larger oy
pitch size

[62] 4vs.5 Youth ! 20 HSR 1.5+1.3 10.8+6.7 620 No differences Yes

621 4vs2+1  Youth'! 20 HSR  23+38  10.0%6.7 335 [nereasein larger Yes
pitch size

[62] 4vs.2+2  Youth! 20 HSR 1.5+6 7.8+5.9 420 Increase in larger Yes
pitch size

[62] 4vs.2+3  Youth! 20 HSR 35+ 7.3+4.3 109 Increase in larger Yes
pitch size

[93] dvs.4 Youth® 16 HSR  59+60  30.9+257  ap3y  ncreasein larger Yes
pitch size

(03]  4vs4  Youh® 18 HSR 3967  9.2+104 1359  roreaseinlareer oy
pitch size

[93] 4vs.4 Youth! 18 HSR  3.4+4.3 5.7+5.7 67.6  Increasein larger Yes
pitch size

[66] 4vs.4+GK Youth® 36 TD 111.5+10.9 1287120 154 Increasein larger Yes
pitch size

(66] 4vs4+GK Youth® 36 HSR  4.6+7.0 242+204 4261  ncreasein larger Yes
pitch size

[66] Avs4+GK Youth® 43 TD 1213115 1329+138 96  |creaseinlamer
pitch size

[66] 4vs4+GK Youth® 43 HSR 112+117 43.8+307 201,  ncreasein larger Yes
pitch size

[66] 4vsA+GK Youth® 28 TD  1243+9.6 1344x118 g1  noreaseinlamer oy
pitch size

[66] 4vs4+GK Youth® 28 HSR 12.8+11.8 4974286 2883  ceaseinlamer
pitch size

[66] 4vs.4+GK Youth' 43  TD  1283+11.0 140.7+12.0 9.7 Increase in larger Yes
pitch size

[66] 4vs.4+GK Youth' 43 HSR 17.3=x144 50.3=27.4  190.8 '”Crz?tsci ';Z'nger Yes
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Age . Smaller Larger Larger-Smaller Tendency of Included in the
Study Format category N Variable Mean = SD Mean + SD (%) change meta-analysis

[94] 4vs.4+GK Youth' 10 TD  3444+293 3517 +152 2.1 Increase in larger Yes
pitch size

[94] 4vs.4+GK Youth! 10  HSR 3115 87 +51 1806  nereasein larger Yes
pitch size

[96] ovs.5 Youth? 86 TD  1754+237 1771+314 1.0 Increase in larger Yes
8vs.8 pitch size

(96] V2 Youth? 86  HSR 2+6 610 2000  Mereasein larger Yes
8vs.8 pitch size

061 S8 Yoth® 86 TD  1821+325 2038=328 119  Inerease in larger Yes
11vs.11 pitch size

8vs.8 Increase in larger No

[96] ' Youth® 86 HSR 2.5+NR 7.6 =NR 204.0 ) ) g Reason: no

11vs.11 pitch size

reported SD

SD: standard-deviation; TD: total distance; HSR: high speed running; ACC: accelerations; DEC: decelerations; %: percentage of
difference; a: Under-11 group or below; b: Under-12; group; c: Under-13 group; d: Under-14 group; e; under-15 group; f: under-16
group; g: under-17 group; h: under-18 group; i: under-23 group; NR: non-reported

Study name

(C alder der Pellegrmo et al, 2020)

(C ampos V azquesz et al, 2017)

(C asamichana et al, 2018)

(C asamichana and C astellano, 20100
(C astama et al, 2019)

(C astellann et al, 2017 &) mder-13

(C astellann et al,, 2017 &) wnder-14

(C astellann et al,, 2017 W) T+s?

(C astellans et al, 20171) Bl

(C astellano et &l 2017h) 11 wsll

(C astellann et al,, 2015) =7 mder- 12
(C astellann et al, 2015) 9wl mder] 2
(C astellans et al, 2015) 11wsl] wmder-12
(C astellann et al,, 2015) Tvs7 mder- 13
(C astellano et al, 20135) 9vsd imder- 13
(C astellann et al, 2015) 11wsl] wnder-13
(C astillo et al, 2020%h)

(C astilo et al, 2020)

(C astillo et al, 20150

(Clemerte et al, 2018a)
(Dellal et al, 2012)

(Goto and Kmg 201%)

(Hodgzon et &, 2014)

(Hulka et al, 2016 Svei+GK

(Hulka et al, 2016 5v=i

(Jara et al, 201%)

(Joo etal, 2018)

(Lemes atal, 2020)

(Lopez-F emandes et al, 2015

(O thof et al, 20 15) under-13

(O thof et al, 2015) under-15

(Odthof et al, 20 18) under-17

(Othof et al, 20 15) under-23

(Parteli? et al, 2015

(Randers et al, 201 4) Sve5-Bved
(Randers et al, 201 4) 8ve-11vs11

Hedges's
z
0744
0780
2154
6088
4194
1483
2434
2427
3.003
3171
3.230
1568
1284
2419
2993
3160
1314
1268
1632
1867

16318
2.548
2557
4891
5.240
-2.623
0.350
0.207
1174
1460
0830
0891
1.053
0.239
0.058
0.659
1953

Standard
emor

0210
0271
0312
1075
0554
0293
0409
0311
0349
0386
0409
0252
0219
0324
0334
0.402
0212
0313
0240
0393
1418
0473
0552
0517
0531
0363
0045
0111
0244
0184
0137
0170
0148
0228
0083
0071
0170

Statistice foreach study

Variance

0.044
0.074
0.0%7
1.135
0.307
0.088
0.167
0.097
0.138
0.14%
0.153
0.043
0.043
0.105
0.147
0.142
0.045
0.028
0.043
0.155
2.012
0.224
0.304
0.267
0.304
0.733
0.004
0.012
0.060
0.034
0.019
0.029
0.021
0.052
0.007
0.008
0.029

Lower
Limit
0334
0128
1.543
3962
3110
0919
1653
1817
2280
2414
2428
1175
0858
1734
2240
2372
05598
06351
1122
1.086

13.539
1621
1.476
3878
4160

-4.524
0223

-0.011
0687
1100
0611
0559
0.768

-0.207

-0.104
0479
1820

Upper
Timit
1138
1292
2763
8.174
5282
2067
3255
3037
3728
3827
4033
2181
1713
3034
3745
3948
17289
1380
2142
2438

19058
3475
3439
5804
6320

-0.922
0478
0423
16855
13820
1.14%9
1224
1339
0428
0220
0838
2288

Z-YValue

3548
2300
6807
5647
1573
50889
6003
1382
8140
8213
7390
6631
5872
7481
1783
73863
61%8
4038
6277
4748
11506
5389
4634
9463
2510
-3.022
5384
1563
4313
1852
6408
5258
7234
10351
0300
1201
114390

Hedges'sg and 95% CI
Relative
p-Value weight
0000 [ ] 308
0005 E 3 1898
0000 E & 281
0000 ——— 141
0000 i 241
0000 L ) 285
0000 - 272
0000 - 281
0000 - 280
0000 —- 277
0000 —- 272
0000 B 3.02
0000 [ ] 307
0000 - 289
0000 - 277
0000 - 274
0000 [ ] 308
0000 E o 291
0000 B 300
0000 - 275
0000 099
0000 —— 258
0000 —— 241
0000 —— 149
0000 —— 241
0.003 —8— 175
0000 = 322
0062 319
0.000 L 303
0000 ] 311
0000 [ ] 3l
0000 [ ] 313
0000 [ ] 316
0293 305
0434 321
0000 [ ] 320
0000 <
-8.00 -4.00 0.00 4.00 8.00
Favours smaller Favours larger

FIG. 4. Forest plot of changes in total distance, in soccer players participating in small-sided games using smaller compared to larger
pitch sizes. Values shown are effect sizes (Hedges's g) with 95% confidence intervals (Cl). The size of the plotted squares reflects
the statistical relative weight of the study. The withe diamond reflects the overall result.
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Study name Statistics for each study Hedges's g and 95% CI
Hedgess Siandand Lower Upper Relatie
1 enor Variance  limit Imit Z-Value p-Vale we ight
(C alderdnPelleging etal, 20203 1873 0314 0100 1.256 2494 5938 0.000 ::: 271
(Campos Vazquez et al, 2017) 1374 0.414 0171 1.062 2485 4.526 0.000 246
(C asamichana and C astellann, 201 0) 0388 0.272 0.074 0357 1422 3272 0.001 - 282
(Castagna et al, 2019) 4813 0641 0410 3859 6170 TET2 0.000 -3 187
(C astellano et al, 2017 &) 1mder- 13 0674 0.2lg 0.043 0246 1102 5.087 0.002 - 293
(C astellano et al, 2017 &) imder 14 14017 0.245 0.060 0337 149% 4.148 0.000 - 288
(C astellano et al, 20174 Tvs7 1807 0.262 0.06% 1383 2421 7268 0.000 - 284
(Castellano et al, 2017k Fvs? 2390 0.508 0025 1786 2993 7.783 0.000 -+ 273
(Castellano et al, 20174 11wsll 1277 0.209 0.044 0867 1AET 6.104 0.000 - 295
(Castllo etal, 2020k 0817 0134 0.034 035 1278 4.981 0.000 - 300
(Castillo etal, 2020a) 0630 0.180 0.036 0307 1054 3572 0.000 - 298
(Castillo etal, 2015) 1009 0.207 0.043 0803 1415 4.871 0.000 —i- 295
(Clemerte etal, 20180 2082 0.423 0180 1230 2714 4,903 0.000 T 243
(Delal etal, 2012) 1811 0.204 0.042 1510 2311 9.345 0.000 296
(Goto and King, 2015 2447 0.458 0210  1.34% 3545 5343 0.000 —tfl— 234
(Hodgsan etal, 2014 0394 0.289 0.08% 0308 1479 2.982 0.003 —— 275
(Jaraetal,201%) 0337 0.277 0.077 -0.205 0280 1.218 0.223 - 280
(Too etal, 2016) -0.404 0.086 0.004 -0.3532 0275 6144 0.000 [ ] 314
(Lemes et al, 2020) 3171 0274 0.075 2834 3707 11383 0.000 - 281
(Lopez-Femandez et al, 2015 1013 0.230 0,053 0.362 1483 4.400 0.000 - 291
(M unes et al, 2020 &) 4v3 0311 0194 0.033 0431 11981 4.138 0.000 - 298
(M unes et al, 2020 &) 4ved 0778 0.182 0.037 0401 1152 4.053 0.000 - 298
(M unes et al, 2020 &) 4vsd 1214 0.223 0.050 0777 1451 5.443 0.000 - 292
(M unes et al, 2020 &) 4vs2+]1 1052 0.210 0.044 0840 1465 5.002 0.000 - 295
(M unes et al, 2020 &) 4v=l+2 05923 0.201 0.040 0339 1317 4.581 0.000 —- 296
(M unes et al, 2020 &) 4vs2+3 0391 0.189 0.040 0501 1281 4.481 0.000 E o 297
(M unes et al, 20206) nder-11 0338 0.217 0.047 0414 1263 3.869 0.000 - 293
(M unes et al, 20206) inder-15 0528 0.187 0.035 0160 08293 2.812 0.005 E = 299
(M unes et al, 2020b) inder-23 0417 0.183 0.033 0059 0773 2.234 0.022 - 300
(Olthof etal, 2018} mder-13 0812 0151 0,023 0a&la 1209 6.029 0.000 E 305
(Olthof etal, 2018) mder-15 1033 0.145 0.021 0748 1314 7144 0.000 E o 306
(Olthof etal, 2018) mder-17 1262 0.183 0.037 0833 1440 6.533 0.000 - 298
(Olthof etal, 2018) imder-23 1248 015 0.024 0941 1552 7994 0.000 E 3 304
(Pantell? etal, 201%) 03847 0.278 0,077 0403 1491 3.411 0.001 —— 280
(Randers et al, 2014) Svs5-5vsd 0428 0.087 0.007 025 0393 4922 0.000 [ ] 313
1197 0.137 0.019 0928 1466 3718 0.000 Ea
-4.00 -2.00 000 2.00 400
Favours smaller Favours larger

FIG. 5. Forest plot of changes in high speed running distance, in soccer players participating in small-sided games using smaller
compared to larger pitch sizes. Values shown are effect sizes (Hedges's g) with 95% confidence intervals (Cl). The size of the plotted
squares reflects the statistical relative weight of the study. The withe diamond reflects the overall result.

Study name Statistics for each study Hedges's g and 95% CI

Hedges's Standard Lower Upper Relative

g error  Variance limit limit Z-Value p-Value weight

(Calderén-Pellegrino et al., 2020)  -0.318 0.189 0.036 -0.688 0052 -1.684 0.092 17.66
(Casamichana et al., 2018) 0.473 0,176 0.031 -0.818 -0.128 -2.686  0.007 L 17,76
(Castagna et al., 2019) 3.973 0.527 0.278 2939 5007 7.532  0.000 13.49
(Castillo et al., 2019) 0.108 0.167 0.028 -0435 0219 -0.647 0.517 17.84
(Hodgson et al.,, 2014) 0.839 0.293 0.086 0.265 1412 2866 0.004 - 16.60
(Jara et al.,, 2019) -0.426 0.289 0.083 -0.993 0140 -1476  0.140 16.63

0.445 0.373 0,139 -0.285 1175 1194  0.232
-4,50 2,18 0.00 .25 4,50

Favours smaller Favours larger

FIG. 6. Forest plot of changes in acceleration actions, in soccer players participating in small-sided games using smaller compared
to larger pitch sizes. Values shown are effect sizes (Hedges's g) with 95% confidence intervals (Cl). The size of the plotted squares
reflects the statistical relative weight of the study. The withe diamond reflects the overall result.
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with a corrected value of ES = 0.69, 95% Cl = -0.17 to 1.55; sup-
plementary Figure 5).

Five study groups provided data for DEC, involving 5 smaller and
5 larger pitch sizes being compared (pooled n = 70). Results (Fig-
ure 7) showed that SSGs played at larger pitches induced similar
DEC compared to smaller pitches (ES = 0.85, moderate; 95%
Cl=-0.20t01.90; p = 0.111; /> = 95.3%; Egger’s test p = 0.049,
with a corrected value of ES = 1.40, 95% Cl = -0.17 t0 2.97; sup-
plementary Figure 6).

Moderator analyses for TD, and HSR
The TD was greater at larger compared to smaller pitches when SSGs
were played with either small (8 study groups; ES = 0.83; p < 0.001;

Filipe Manuel Clemente et al.

I? = 86.7%), medium (18 study groups; ES = 2.04; p < 0.001;
1> = 96.3%) and large (9 study groups; ES = 3.11; p < 0.001;
I? = 96.8%) formats, with significant sub-group difference between
formats (p < 0.001).

The TD was greater at larger compared to smaller pitches when
SSGs were played by young/youth (31 study groups; ES = 1.90;
p < 0.001; /> = 95.6%) and adult players (5 study groups;
ES = 3.21; p = 0.007; /2 = 97.2%), without significant sub-group
difference according to the age of the soccer players (p = 0.272).

The HSR was greater at larger compared to smaller pitches when
SSGs were played with either small (17 study groups; ES = 1.09;
p < 0.001; /= 83.4%), medium (13 study groups; ES = 0.93;
p < 0.001; 1> = 94.9%) and large (4 study groups; ES = 1.87;

Study name Statistics for each study Hedges's gand 95% CL
Hedges's Standard Lower  Upper Relative

g error  Varfmee limit  Hmit ZVale p-Value weight
(Casamichana ctal, 2018) -0.657 0185 0034 -101% 0285 358  0.000 2148
{Castagna et al,, 2019} 5587 072 052 4171 7003 74 0.000 1573
(Castillo et al,, 2019) 046 0167 008 047 0182 084 0382 2158
{Hodgson et al, 2014) 107 0321 0103 0450 1708 3353 0.001 2042
(Jaractal, 2015} 035 0279 00fs 083 0192 134 0203 2079

082 0535 08 0197 1901 1593 0111

2.00 -1.00 0.00 1.00 2.00

Favours smaller Favours larger

FIG. 7. Forest plot of changes in deceleration actions, in soccer players participating in small-sided games using smaller compared
to larger pitch sizes. Values shown are effect sizes (Hedges's g) with 95% confidence intervals (Cl). The size of the plotted squares
reflects the statistical relative weight of the study. The withe diamond reflects the overall result.

Study name Statisties for each study Hedges's g and 95% CI

Hedges's Standard Lower Upper Relative

g error  Varlance lmit limit Z-Value p-Value weight
(Aslan, 2013) 3vs3 -0330 0231 0033 078 0123 -1430 0153 611
(Aslan, 2013) Tvs? -0245 0228 0052 00692 0202 -1075 0282 614
(Guven et al., 2018) 0038 024 005% 0439 0315 0138 08 395
(Hodgson et al,, 2014) 0389 0270 0073 1128 D071 2222 0026 e 3.63
(Joo et al, 2018) 0000 0063 0004 0124 0124 0000 1000 7.80
(Kelly and Drust, 200%) 0598 0270 0073 Q00 1126 2219 0027 —_—— 5.63
(Massarrba et al, 2020) -3532 0451 0424 4809 2255 5422 0000 232
(Munes et al, 2020a) 4vs3 0680 018 0033 0313 1044 365 0000 - .66
(Munes et al, 2020a) 4vst 1065 0212 004 0634 1483 5050 0000 —a— 635
(Munes et al, 2020a) 4vsd 0338 0171 0029 0002 06 1974 08 i 6.83
(Munes et al, 20202y 4vs2+1 0,062 0166 0028 0265 038 0370 07N —— 6.88
(Nunes et al, 2020a) dvs2+2  -0339 0171 0029 0675 0003 -1979  OM8 —— 6.83
(Munes et al, 2020a) w243 0321 0171 002% 0013 0656 1881 0080 —il— 6.83
(Munes et al, 2020byunder-11 0361 0190 0036 -0012 073 1898 0038 —— 6.60
(Munes et al, 2020b)under-15 0,000 0174 0030 0342 0342 0000 1000 6,79
(Munes et al, 2020b)under-23 <0490  0.186 0034 -08% 0127 -2643 0008 —f— .66
0013 0118 001 021 0247 0130 0897
-2.00 -1.00 0.00 1.00 2.00
Favours smaller Favours larger

FIG. 8. Forest plot of changes in passes, in soccer players participating in small-sided games using smaller compared to larger pitch
sizes. Values shown are effect sizes (Hedges's g) with 95% confidence intervals (Cl). The size of the plotted squares reflects the
statistical relative weight of the study. The withe diamond reflects the overall result.
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TABLE 7. Summary of the included studies and results of technical execution in smaller and larger pitch sizes.

Age N Variable Smaller Larger Larger-Smaller  Tendency of Included in the
category Mean +=SD Mean + SD (%)* change meta-analysis

Increase in larger

Study Format

[71] 5vs.5+GK Adults 10 Dribbles 13.9+7.9 15.6+6.8 12.2 se In Yes
pitch size

[711 7vs.7+GK Adults 10 Dribbles 12.1+6.5 11.3+6.6 6.6 Decrease in larger Yes
pitch size

(711 Bvs.5+GK Adults 10 Passes 32.8+12.6 28.6-9.0  -lp.g  Decreasein larger Yes
pitch size

(711 7vs7+GK Adults 10 Passes 29.5+96 269+98 .88  |ecreasein larger Yes
pitch size

[40] 5vs.5+GK Youth! 10 Dribbles 52+1.7 1.7+0.8 7.3  Decreasen larger Yes
pitch size

No. Reason: results
are the same as
presented in the [40]
No. Reason: results
are the same as
presented in the [40]
No. Reason: results
are the same as
presented in the [40]

Increase in larger

[40] 5vs.5+GK Youthf 10 Passes 14.5+6.6 18.7=4.3 29.1 . }
pitch size

Decrease in larger

[18] 5vs.5+GK Youth® 10 Dribbles 5.2+1.7 1.7+0.8 -67.3 . )
pitch size

Increase in larger

[18] b5vs.5+GK Youth® 10 Passes 14.5+6.6 18.7+4.3 29.1 . .
pitch size

Increase in larger

84]  4vs.d Adults 8 Dribbles 11.3+85 12.8+10.2  13.3 se 1N Yes
pitch size

[84]  4vs.d Adults 8  Passes 74.6+27.276.0+35.3 1.9 Increase in larger Yes
pitch size

[61] 5vs.5+GK Youth' 8 Dribbles 7.1+2.6 6.9+2.9 28 Decrease in larger Yes
pitch size

611 5vs.5+GK Youth'! 8  Passes 23.1+48 201+3.0  -l2.9  Decreasein larger Yes
pitch size

[87] 5vs.5+GK Youth® 3  Passes 14+NR  8+NR 49  Decreasein larger  No. Reason: no
pitch size reported SD

[39] 8vs.8+GK Youth® 149 Passes 13.8+52 13.8+6.4 0.0 No differences Yes

[17] 5vs.5+GK Youth" 8  Passes 71.5+10.279.9+135  11.7 Increase in larger Yes
pitch size

[17] 5vs.5+GK Youth" 8  Dribbles 53.0+10.1 62.2+9.3 17.4 Increase in larger Yes
pitch size

92  5vs5  Youthc 10 Passes 18.6=19 11.7+16  -37.1  Decreasein larger Yes
pitch size

[92]  5vs.5  Youth® 10 Dribbles 3.4+0.8 3.6+1.0 5.9 Increase in larger Yes
pitch size

621  4vs3  Youth' 20 Passes 9.3+3.5 12.8+454  37.6 Increase in larger Yes
pitch size

[62]  4vs.4  Youth' 20 Passes 6.3+32 10+3.5 58.7 Increase in larger Yes
pitch size

[62] 4vs.5 Youth' 20 Passes 7.3+3.8 88=*4.6 20.5 Incregse |n' larger Yes
pitch size

[62] 4vs.2+1  Youth! 20 Passes 9.0+4.0 9.3+3.8 3.3 Incregse n larger Yes
pitch size

[62] 4vs.2+2 Youth' 20 Passes 8.0+32 9.3+3.8 163  Decreasein larger Yes
pitch size

[62] 4vs2+3 Youth' 20 Passes 9.0+4.0 10.3+3.2 14.4 Increase in larger Yes
pitch size

[93]  4vs.4  Youth® 16 Passes 87+4.9 11.3+7.4 299 Increase in larger Yes
pitch size

[93] 4vs.4 Youth © 18 Passes 7.1+3.1 7.1x2.7 0.0 No differences Yes

[93]  4vs4  Youth' 18 Passes 8.0+3.6 6.0=4.1 o5  Decreasein larger Yes

pitch size

SD: standard-deviation; %: percentage of difference; a: Under-11 group; b: Under-12; group; ¢: Under-13 group; d: Under-14 group;
e; under-15 group; f: under-16 group; g: under-17 group; h: under-18 group; i: under-23 group; NR: non-reported
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p < 0.001; /> = 71.8%) formats, with significant sub-group differ-
ence between formats (p = 0.009).

The HSR was greater at larger compared to smaller pitches when
SSGs were played by young/youth (31 study groups; ES = 1.16;
p < 0.001; /? = 94.6%) and adult players (4 study groups;
ES = 1.53; p = 0.001; /> = 87.7%), without significant sub-group
difference according to the age of the soccer players (p = 0.423).

Due to the limited number of study groups available for each mod-
erator category, robust moderator analyses were precluded for ACC

and DEC.

Smaller0 vs. larger pitch sizes during SSG: effects on technical

execution

A summary of the included studies and results of technical execution

(passes and dribbles) reported in smaller and larger SSGs are pro-

vided in Table 7.

Six-teen study groups provided data for passes, involving 16 small-

er and 16 larger pitch sizes being compared (pooled n = 375).

Filipe Manuel Clemente et al.

Results (Figure 8) showed that SSGs played at larger pitches induced
similar passes compared to smaller pitches (ES = 0.02, trivial; 95%
Cl=-0.22100.25; p = 0.897; I* = 85.2%; Egger's test p = 0.640,
with a corrected value equal to the observed vaue; supplementary

Figure 7). Seven study groups provided data for dribbling, involving
7 smaller and 7 larger pitch sizes being compared (pooled n = 64).
Results (Figure 9) showed that SSGs played at larger pitches induced
similar dribbles compared to smaller pitches (ES = -0.05, trivial;
95% Cl = -0.50 to 0.40; p = 0.823; /> = 82.0%; Egger’s test
p = 0.159, with a corrected value of ES = -0.29, 95% Cl = -0.76 to
0.18; supplementary Figure 8).

Moderator analyses

The passes were similar at larger compared to smaller pitches when
SSGs were played with either small (10 study groups; ES = 0.20;
p = 0.153; > = 82.5%) and medium (6 study groups; ES = -0.42;
p = 0.102; > = 87.9%) formats, with significant sub-group difference
between formats (p = 0.034).

Study rame Statisties for each study Hedges's gand 95% C1
Hedges's Standard Lower  Upper Relative
g emor  Varhnee  fimit limit  Z-Vale pValue weight
(Aslan, 2013) Swss 0.208 0227 0051 0236 0653 0918 0.359 15.10
[Aslan, 2013) Fos7 0012 025 0051 -D552 0320 -0497 0619 15.14
(Casamichana and Castellano, 2009) -Le44 0404 0064 2736 -LIST 4807 0000 1141
(Guven et al, 2016) 0.139 0245 0060 0341 0619 0569 0.569 1474
(Hodgson et al, 2014) 0084 0244 0059 0542 0414 -0.263 0.793 14776
(Kelly and Drust, 2009) 0.839 0,203 0086 0.265 1413 187 0004 1374
(Massamba et al, 2020) 0.196 0227 0051 0248 Dedd 0BT 0.388 1511
-0.051 0219 0052 0499 0397 -0 0.823
-2.80 -140 0.00 140 2.80
Favours smaller Favours larger

FIG. 9. Forest plot of changes in dribbles, in soccer players participating in small-sided games using smaller compared to larger pitch
sizes. Values shown are effect sizes (Hedges's g) with 95% confidence intervals (Cl). The size of the plotted squares reflects the
statistical relative weight of the study. The withe diamond reflects the overall result.

Study name Statistics for each study Hedges's g and 95% CT
Hedges's Standard Lower Upper Relative

g error  Variance limit  lmit Z-Vale p-Value weight
(Clemente et al, 2018b) goal-to-goal zds 3421 0633 0401 2180 4663 5401 0.000 —y 836
(Clerente et al, 2018b) lateral-to-lateral s 0559 0247 0061 0116 1083 2428 0015 —.— 1277
(Frencken et al, 2013) goal-to-godl ads 0395 023 0055 0064 08% 1638 0.091 - 12,90
(Frencken et al, 2013) lateral-to-lateral ams 0114 0225 0051 0326 0555 0508 0611 —.— 12.98
(Siva et al., 2014b) goal-to-god under-17 0560 0.204 0041 0561 1355 4714 0.000 -.- 1317
(Silva et ., 2014b) lateral-to-latersl under- 17 0860 0204 0041 0561 1358 4714 0000 - 1217
(Glva et al, 2014b) goal-to-goal under- 16 oo 0166 0028 0326 0326 0.000 1.000 '.- 1347
(Siva et ., 2014b) lateral-to-latera under-16 -0.960 n.z04 0041 -1.35 0561 4714 0000 -.- 1317

03555 0287 0o0gz 0007 1117 1935 0053 <>

-4.00 200 0.00 2,00 400
Favours smaller Favours larger

FIG. 10. Forest plot of changes in centroid, in soccer players participating in small-sided games using smaller compared to larger
pitch sizes. Values shown are effect sizes (Hedges's g) with 95% confidence intervals (Cl). The size of the plotted squares reflects
the statistical relative weight of the study. The withe diamond reflects the overall result.
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TABLE 8. Summary of the included studies and results of tactical behavior in smaller and larger pitch sizes.

Included in
Study Format Age N Variable Smaller Larger Larger-Smaller Tendency of the meta-
category Mean+SD Mean=SD (%) change .
analysis
[13] 7vs.7+GK Youth¢ 14  Stretch index 8.6+1.7 11.5+2.3 337  Inoreaseinlarger o
pitch size
[13] 7vs.7+GK Youth® 14  Stretch index  8.6+2.5 10.1+2.0 17.4 ~ Increasein larger o
pitch size
No
Spatial exploration Decrease in Reason: less
[68] 11vs.11+GK Adults 10 >PaHa &P 85.1+1.6 686+9.2 -19.4 a1 4han 3 studies
index larger pitch size
reported the
outcome
[81] 11vs.114+GK Adults 10 Stretch index 35.5+9.5 458+7.8  29.01 '“Cr‘;?:;'ziz':rger Yes
(811 11vs.11+GK Adults 10  Centroid (g) 24.5+84 58.6+9.6 1392 '”Cri?ts;';‘izlzrger Yes
[81] 11vs.11+GK Adults 10  Centoid ()  33.1+6.1 36.8+3.9 11p  [Inereasein larger oy o
pitch size
[69] 4vs.4+GK Adults 10 Surface area  38+31 3429 -10.5 Decrease in Yes
larger pitch size
[69] 4vs.4+GK Adults 10  Centroid (g)  1.5+1.1 2.0+1.2 333  Inereaseinlarger
pitch size
[69] 4vs.4+GK Adults 10  Centoid ()  1.0+0.8 1.1+0.8 10,0  Imereasein larger
pitch size
No
Reason: less

Spatial exploration 22403 32404 455 Increase in larger

[88] bHvs.5+GK  Adults . . .
index pitch size

w

than 3 studies
reported the
outcome
No
Reason: less
than 3 studies
reported the
outcome
No
Reason: less

Predictive Ellipse 676+188 129.1+46.5 91.0 Increase in larger

[88] bHvs.5+GK Adults 3 . .
Area pitch size

Standard Ellipse Increase in larger

[88] 5vs.5+GK Adults 3 11.3+3.1 21.4+7.8 89.4 . : than 3 studies
Area pitch size
reported the
outcome
[66] 4vs.4+GK Youth© 36  Surface area  84.5+87 1432+239  69.5 '”Crzftsc‘;'zizlzrger Yes
[66] 4vs.4+GK Youth© 36  Stretch index  4.6+0.4 59+1.8 pg3 ~ nereasein larger oy o
pitch size
No
Reason: less

Width per length Increase in larger

[66] 4vs.4+GK Youth® 36 . 1.0+0.2 1.1+0.3 10.0 . . than 3 studies
ratio pitch size
reported the
outcome
[66] 4vs.4+GK Youth® 43  Surface area 94.8+11.1 1583=342  67.0 '”Crz?ti‘; |2i2|:rger Yes
[66] 4vs.4+GK Youth® 43  Stretch index 5.1+04 6.2+0.8 16  nereaseinlarger oy o
pitch size
No
Reason: less

Width per length Increase in larger

[66] 4vs.4+GK Youth® 43 . 0.9+0.2 1.1+0.3 22.2 . . than 3 studies
ratio pitch size
reported the
outcome
(66] 4vs.4+GK Youth® 28 Surface area 115.5+30.9146.4+223 268  |ncreaseinlager

pitch size
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Included in
Age . Smaller Larger  Larger-Smaller Tendency of
Study Format category N Variable Mean+SD Mean+SD (%) change the met_a
analysis
[66] 4vs.4+GK Youth® 28  Stretchindex 5.3+0.7 6.0+0.6 13  Inereasein larger
pitch size
No
. . Reason: less
[66] AvsA+GK Youth® og Vdtperlength o, o1 11201 100  nereasein larger, 3 cudies
ratio pitch size
reported the
outcome
[66] 4vs.4+GK Youth' 43  Surface area 101.2+18.2140.9+27.0  39.2 '”Cri?tieh ';Z'zrger Yes
[66] 4vs.4+GK Youth' 43  Stretchindex 52+0.6 59+0.6 135  Increasein larger -y o
pitch size
No
. . Reason: less
[66] 4vs.4+GK Youth' 43 Wdthperlength o, 65 10202 11,1 nereasein larger, 3 iudies
ratio pitch size
reported the
outcome
No
. Reason: less
(58] 4vs.4+GK Youthe 20 "idth eriro'e”gth 11+01 1.1+02 0.0 No differences than 3 studies
reported the
outcome
[58] 4vs.4+GK Youth® 20  Surface area 119.5+13.5247.7+44.6  107.3 '”C“;?tieh ';Z':rger Yes
(58] 4vs.4+GK Youth® 20  Centroid (g  0.5+0.1 0.6+0.1 00  Inereasein larger oy
pitch size
[58] 4vs.4+GK Youth® 20  Centroid ()  0.4+0.1 05%0.1 250 Increasein larger oy
pitch size
No
. . Reason: less
(58] Avs.A+GK Youth! 20 Vdthperlength ., 45 15+02 0.0  IMcreasein larger, s tudies
ratio pitch size
reported the
outcome
(58] 4vs.4+GK Youth! 20  Surface area 121.2+24.6251.2+46.3  107.3 '”Crf)?tieh ';Z':rger Yes
[58] 4vs.4+GK Youthf 20 Centroid (g) 0.5+0.1 0.5+0.1 0.0 No differences Yes
[58] 4vs4+GK Youth' 20  Centroid () 0501 04=01  -20.0 Pecrease In Yes
larger pitch size
[97]1  6vs.6  Youth® 24  Surface area  23.9+7.0 28.8+9.1 005  Inoreasein larger oy

pitch size

SD: standard-deviation; g: goal-to-goal; |: lateral-to-lateral; %: percentage of difference; a: Under-11 group; b: Under-12; group; c:
Under-13 group; d: Under-14 group; e; under-15 group; f: under-16 group; g: under-17 group; h: under-18 group; i: under-23 group

Due to the limited number of study groups available for each age
category, robust moderator analyses were precluded for passes and
dribbles, and the same for format of play in dribbles.

Smaller vs. larger pitch sizes during SSG: effects on tactical be-
havior

A summary of the included studies and results of tactical behavior
(centroid, stretch index and surface area) reported in smaller and
larger SSGs are provided in Table 8.
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Eight study groups provided data for centroid, involving 8 small-
er and 8 larger pitch sizes being compared (pooled n = 120). Re-
sults (Figure 10) showed that SSGs played at larger pitches induced
similar centroid compared to smaller pitches (ES = 0.56, small;
95% Cl = -0.01 to 1.12; p = 0.053; 2 = 92.2%; Egger’s test
p = 0.151, with a corrected value of ES = 0.81, 95% Cl = 0.11 to
1.51; supplementary Figure 9).

Seven study groups provided data for stretch index, involving
7 smaller and 7 larger pitch sizes being compared (pooled n = 188).
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Study name Statistics for each study Hedges's g and 95% CI
Hedges's Standard Lower Upper Relative

[:4 error  Variance limit limit Z-Value p-Value weight
[Castellano et al, 2018) under-13  1.285 0.271 0073 0754 1816 4745 0.000 10,90
[Castellano et al, 2018) under-14 0,607 0.214 0046 0187 1026 2833  0.005 13,46
[Clemente et al.,, 2018b) 1.060 0.290 0.084 0492 1628 3660  0.000 10.16
[Olthof et al,, 2018) under-13 0.637 0.139 0.019 0364 0910 4581 0.000 - 17.39
(Clthof et al,, 2018) under-15 1.410 0.165 0027 1086 1734 8530 0.000 —— 15,98
(Clthof et al,, 2018) under-17 1.030 0.178 003z 0681 1378 5792 0.000 1532
[Olthof et al, 2018) under-23 1.146 0.150 0023 0851 1440  7.619  0.000 16.79

1.016 0.126 0016 0770 1262 8088  0.000

-2.00 -1.00 0,00 1.00 2.00
Favours smaller Favours larger

FIG. 11. Forest plot of changes in stretch index, in soccer players participating in small-sided games using smaller compared to larger
pitch sizes. Values shown are effect sizes (Hedges's g) with 95% confidence intervals (Cl). The size of the plotted squares reflects
the statistical relative weight of the study. The withe diamond reflects the overall result.

Study name Statistics for each study Hedges's g and 95% CI
Hedges's  Standard Lower Upper Rdative

3 etror  Variance limit  Hmit Z-Valne p-Value weight
(Frencken et al, 2013) -0.122 0.225 0.051 -0562 0319 -0540 0389 —.— 12.69
(Olthof et al, 2018) under-13 2359 0,250 0.062 1869 2848 2443 0.000 --.— 12,50
(Olthof et al, 2018) under-15 1751 0,187 0035 138 2116 2379 0.000 -.|- 12,95
(Olthof e al, 2018) under-17 1.054 0.179 0.032 0702 1405 5.878  0.000 -.- 13.00
(Olthof et al, 2018} under-23 1.565 0,175 0031 1223 1208 8855 0.000 -.- 13.02
(Silva et al, 2014b)under-17 2.616 0.361 0130 1908 3.323 7247 0.000 -+ 11.51
(Sikva et al, 2014b)under-16 2.845 0.386 0,149 2089 3602 7368 0.000 —— 11.26
(Sikva et al, 2015) 0562 0,163 0.027 0238 088 3401 0.001 -.- 13.08

1.542 0.314 0.098 0927 2157 4813 0.000 <>I’

-4.00 -2.00 0.00 2.00 4.00
Favours smaller Favours larger

FIG. 12. Forest plot of changes in surface area, in soccer players participating in small-sided games using smaller compared to larger
pitch sizes. Values shown are effect sizes (Hedges's g) with 95% confidence intervals (Cl). The size of the plotted squares reflects
the statistical relative weight of the study. The withe diamond reflects the overall result.

Results (Figure 11) showed that SSGs played at larger pitches in-
duced greater stretch index compared to smaller pitches (ES = 1.02,
moderate; 95% Cl = 0.77 to 1.26; p < 0.001; I? = 67.5%; Egg-
er's test p = 0.701, with a corrected value of ES = 0.89, 95%
Cl = 0.63 to 1.15; supplementary Figure 10).

Eight study groups provided data for surface area, involving
8 smaller and 8 larger pitch sizes being compared (pooled n = 224).
Results (Figure 12) showed that SSGs played at larger pitches in-
duced greater surface area compared to smaller pitches (ES = 1.54,
large; 95% Cl = 0.93 to 2.16; p < 0.001; /> = 94.0%; Egger’s
test p = 0.164, with a corrected value of ES = 1.38, 95%
Cl = 0.78 to 1.97; supplementary Figure 11).

Moderator analyses

Due to the limited number of study groups available for each mod-
erator category, robust moderator analyses were precluded for cen-
troid, stretch index and surface area.

DISCUS'S 1O /N 15
The current findings of this systematic review and meta-analysis
revealed a meaningful effect of changing the pitch size in the physi-
ological, physical, and tactical responses of soccer players during
SSGs. Such an effect was not verified in technical responses.

Smaller vs. larger pitch sizes during SSGs: Effects on physiological
responses

The current systematic review and meta-analysis revealed that larg-
er pitches meaningfully intensified exercise, reflected by the HR re-
sponses and RPE values of players. Additionally, a sub-group analy-
sis revealed that this evidence was also significant in small, medium,
and large formats of play, as well as in youth and adult players.
Despite the high heterogeneity levels of meta-analysis and the ex-
perimental differences considering the pitch sizes, it was clear that
larger pitch sizes generated greater HR (38 out of 42 study groups
included) and RPE levels (33 out of 36 study groups included).
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Larger pitches were between 1.1x [39] and 3.7x [40] bigger than
the smaller pitches, and all formats of play were covered.

It is reasonable to expect that greater physiological responses
would occur in larger pitches since there more space to cover, albe-
it with less spatial exploration variability. However, larger pitches
may make the game more structured [20] even though the space
available allows each player to cover greater distances at a faster
pace. This fact was confirmed in the current meta-analysis, as sig-
nificantly greater distances were covered and greater dispersion be-
tween teammates was found on larger pitches. HR and RPE reflect
external load demands [41], which could explain the meaningful
physiological intensification occurring on larger pitches. Additional-
ly, the fact that RPE is conditioned both by HR and external load de-
mands (in particular, total distance) [42] further explains the asso-
ciation between larger pitches and higher HR and RPE scores.

Comparisons between larger and smaller pitch sizes were also
executed while considering the format of play as moderators (for-
mats of play were classified as small — 2 vs. 2 to 4 vs. 4; medium
-bvs.5to8vs. 8;and large — 9 vs. 9to 11 vs. 11). Interesting-
ly, increasing the pitch size had similar effects in all formats (i.e.,
HR and RPE were significantly increased). Similarly, youth and adult
players alike presented significantly greater values of HR and RPE
on larger pitch sizes. Therefore, it can be argued that larger pitches
foster more intense exercise than smaller pitches independent of the
format of play or age group.

Smaller vs. larger pitch sizes during SSGs: Effects on physical
demands

The representative learning design and manipulation of task con-
straints are important pedagogical principles that coaches and prac-
titioners should consider while planning training sessions [43].
Smaller and/or larger pitch sizes during SSGs can be utilized to
achieve the main goal of the session. It is also known that the size
of the pitch can be managed to simulate more or less the demands
of the match. As an example, in a recent study [44], it was found
that larger pitch sizes 156 to 182 m? were the most similar to
replicate match demands regarding the total distance, high-speed
running, very high speed running, and sprinting.

For example, the results of our meta-analysis showed that SSGs
played at larger pitches (range length: 30-108 m; range width:
20-68 m; range area per player: 37.5-334 m?) induced greater TD
and HSR values than smaller configurations (range length: 10-68 m;
range width: 13-68 m; range area per player: 15.6-199.75 m?),
independent of the format of play and age. In addition, similar ACC
and DEC values were observed during SSGs played on larger and
smaller pitches.

A moderator analysis of the current study showed that high val-
ues of area per player (e.g., 300 m?) and reduced number of play-
ers (e.g., 7 vs. 7) increased the physical demands imposed on play-
ers during SSGs [141]. These findings should be considered by coaches
during training planning, especially in youth academies and on
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training days before matches. A previous study demonstrated that
simultaneously reducing absolute and relative area per player in-
duced a higher frequency of offensive unity and increased the level
of interaction between teammates [45]. Therefore, the increase in
tactical performance and reduced physical demands (TD and HSR)
during SSGs played with a low relative area per player suggest that
this configuration can be beneficial in training sessions designed for
youth and adult players of a low skill level, as the levels of task dif-
ficulty and complexity are easier to adjust [46]. On the other hand,
according to the development of physical fitness and tactical skills,
coaches and practitioners can increase the pitch size and formats.
In addition, previous studies found that coaches periodized training
contents to attain the highest weekly training load in the middle of
the week (e.g., three days before a match) [47, 48]. Therefore, es-
pecially regarding starters (e.g., players who participate for at least
75 min in official matches), SSGs played on larger pitches are rec-
ommended in the middle of the week.

In youth and professional players, high-intensity activities (e.g.,
HSR and sprinting) are important physical variables in official match-
es [49-51]. In fact, using meta-analytical procedures, the current
study provided robust conclusions about the advantages of larger
SSGs in increasing TD and HSR compared to smaller SSGs. Howev-
er, previous studies have provided a critical discussion about the
specificity and representativeness of SSGs to stimulate the physical
demands of official matches, which is worthy of further discus-
sion [b62]. Players tend to perform fewer high-intensity activities
(e.g., > 19.8 km'h or > 25.2 kmrh!) in SSGs than in official match-
es [53]. In contrast, accelerometry-based variables increase during
SSGs [54] and achieve similar values to the peak periods of official
matches [55]. Therefore, regarding physical demands, SSGs are not
the same as official matches. External load monitoring and comple-
mentary exercise approaches (e.g., generic high-intensity running ex-
ercises) could be useful to ensure that distance- and accelerometry-
based outcomes are achieved throughout the season [56]. Naturally,
interactions of pitch sizes with other task constraints as rule modifi-
cations may produce different results for coaches. As an example,
a recent study revealed that including mini-goals vs. using a ball pos-
session match lead to lower values in physical demands [57].

Smaller vs. larger pitch sizes during SSGs: Effects on technical
execution
Analyzing the differences in the technical actions performed by play-
ers under different SSG rules may help coaches improve the propen-
sity of the task to the main goal of the session. Knowledge on the
impact of pitch size alterations on players’ technical execution is
useful for better pedagogical planning. The results of the current
systematic review and meta-analysis showed that the frequency of
technical actions is not influenced by changing the pitch size.
Differences in tactical [58], physiological [59], and physical [60]
responses were observed when the pitch size was changed. Also,
smaller pitches seem to induce players to reduce the interpersonal
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distances between them. Together, these two factors could lead to
differences in technical execution when the pitch size is manipulat-
ed, which contrasts the current results. The heterogeneity of the data
and the type of variable measured are two main factors that might
contribute to this effect.

Regarding the heterogeneity of the data, some studies indicated
that the numbers of passes [61] and dribbles [40] are higher for
SSGs played on smaller pitches, while others showed that these val-
ues are higher on larger pitches [17, 62]. We argue that other rules
might have biased the results, leading to high heterogeneity. Specif-
ically, the presence of a goalkeeper, the adoption of the offside rule,
and the presence of floaters are examples of rules that were not ho-
mogeneously adopted across studies. For example, a previous study
showed that numerically balanced SSGs required players to dribble
more frequently than in formats with floaters [63]. Even though the
smaller pitches brought players closer together (thus facilitating the
execution of passes), the numerically balanced condition might have
encouraged players to dribble instead of pass. Therefore, these con-
tradictory effects, when expanded to other possible manipulations,
might explain the high heterogeneity among results and the failure
of some studies to detect an influence of changing the pitch size on
technical execution.

Moreover, technical execution was primarily measured by account-
ing for the frequency of the events. Although this approach allows
coaches to understand the propensity of each SSG to stimulate the
main outcome of the session, it neglects the quality of the technical
executions observed. Thus, coaches must also consider players’ skill
levels [64] and task complexity [65] when deciding which formats to
choose. Specifically, the same frequencies of technical actions could
be observed even if differences in the quality of the execution are hid-
den. For example, since the players are closer to each other on small-
er pitches [66], a higher percentage of successful passes could be ex-
pected, although dribbling could become more difficult because there
is less available space. These results are not measurable by the cur-
rent methodology, as most of the studies accounted only for the fre-
quency and not the quality of technical actions. Therefore, adopting
a contextual analysis of technical execution that includes performance
indicators for each variable and accounts for skill efficacy and efficien-
cy remains a challenge for future researchers in this topic.

Smaller vs. larger pitch sizes during SSGs: Effects on tactical
behavior
The selected studies on tactical behavior considered positional vari-
ables, collected by tracking techniques using devices such as GPS
and LPM systems [58, 66]. All tactical variables were continuously
measured during the SSGs and represent both with- and without-
the-ball behaviors. These results revealed no differences in the cen-
troid position when changing the pitch size. While, larger pitches
induced higher values of the stretch index and surface area.

A previous study on this topic has shown that when a specific
axis of the field (e.g., depth) is increased, the players tend to increase

their exploration towards that axis [67], even if the relative area per
player remains the same. This means that increases in the pitch size
as a whole (not just on one axis) are expected to increase the spa-
tial exploration along both axes—this explains the observed increase
in the stretch index and the surface area in larger pitches. The larg-
er the pitch, the further the players are expected to be from each
other to cover larger distances to create scoring opportunities when
attacking and prevent them when defending. On the other hand, no
differences in the centroid position were observed when the pitch
size was altered. In the current study, goal-to-goal and lateral-to-lat-
eral axes were analyzed together due to the small sample, which
might explain the absence of differences. Specifically, the goal-to-
goal centroid difference seems to be more strongly affected by chang-
ing the pitch size than the lateral axis distance [58, 68, 69]. In the
future, when more studies on each variable are available, a new in-
vestigation on this topic is recommended to test this hypothesis.

The positional differences resulting from changing the pitch size
should be considered by coaches when designing training tasks us-
ing SSGs. Specifically, increasing the pitch size seems to increase
the difficulty that players face when attempting to adequately occu-
py the most relevant spaces on the pitch. At this point, adjusting the
tactical complexity to players’ current level is recommended [65].
For this reason, the increase in pitch size could be understood as
a task constraint that should be progressively applied as the players
get used to one specific format. In other words, when teaching young
groups or introducing new tactical content to experienced groups, it
could be beneficial to facilitate the tactical occupation by adopting
smaller pitches—the pitch size can later be enlarged according to
the development of players’ tactical skills on small pitches. Support-
ing this assumption, a previous study showed that enlarging the pitch
size reduces the number of interactions that occur during SSGs [45].
This is a strong indicator of difficulty to adopt more complex offen-
sive strategies when the pitch size is increased.

Limitations, future research, and practical applications

Besides its contribution to the training process in soccer, the current
review has limitations that must be considered. First, the high het-
erogeneity of the studies might be considered, as comparing studies
methodologically different can increase the risk of bias. Therefore,
a more in-depth investigation of SSGs is recommended to include
studies with more similar experimental designs, thus reducing this
bias. Also, none of the studies achieved a two-point score in the
methodological quality assessment. This indicates that studies on
SSGs should improve their methodology quality to adequately inves-
tigate the phenomenon. This issue is a challenge when conducting
studies with high ecological validity, although recent advances in
players’ monitoring allow better control of intervening variables when
the SSGs are prescribed alongside regular training. Still, better de-
scriptions of experimental protocols will increase the reproducibility
of studies and, hence, improve the methodological quality of future
research by allowing the replication of designs under different task
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conditions. It seems also important to emphasize the development
of studies on the technical and tactical dimensions, as the small
number of studies did not allow us to conduct a moderator analysis
in the current systematic review. Finally, it seems important to con-
sider the natural human variation occurring in SSGs which may play
an important bias in case of no repeating measures in the experiments
or in case of a high noise which may induce different results based
on player’s participation [70].

In practical settings, SSGs with larger pitch sizes (e.g., > 250 m?
per player) can increase the physical demands imposed on players,
especially TD and HSR. Considering that coaches periodize training
contents in such a way that training load is increased until three days
before the next match, larger pitches can be better during the mid-
dle of the week. In contrast, smaller pitches with optimal acceler-
ometry loads can be a good option at the beginning of the week
and/or until two days before the next match. In addition, SSGs with
reduced load demands (e.g., smaller pitches associated with other
task constraints) can facilitate the engagement of low-level young
groups during training sessions.

Practical implications can be proposed concerning tactical and
technical dimensions. Specifically, increasing the pitch size is not in-
tended to impact the frequency of technical actions, although it sig-
nificantly increases players’ area of occupation on the pitch. For this
reason, smaller pitches should be preferably adopted in young groups,
which will characterize a facilitated task condition and allow play-
ers to explore tactical solutions for emerging problems. On the oth-
er hand, larger pitches will create a challenging environment in which
the spatial occupation will be more difficult, which can emphasize
the development of collective tactical principles related to concen-
tration and space creation.

CONCLU SO N S 5
This systematic review revealed a clear effect of larger pitch sizes for
increasing the intensification of internal load responses (HR and
RPE), distances covered (total and HSR), and promoting the disper-
sion of players at a collective level (stretch index and surface area).
These results were confirmed independently of the format of play
and age group in terms of internal load and external load. Despite
the heterogeneity of the pool of included articles, the individual results
of each study provided clear support for these findings. On the other

Filipe Manuel Clemente et al.

hand, meaningful differences were not evident between pitch sizes
in terms of the numbers of accelerations, decelerations, passes, or
dribbles performed. Based on the available evidence, larger pitch
sizes can be recommended to increase the physiological and physi-
cal intensities of SSGs and promote collective dynamics occupying
greater space to distance players.
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