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Abstract

Background: In elite soccer, many teams routinely use positional games (PGs) in their practice sessions, striving to simulate competi-
tion situations, although some debate exists about the application’s usefulness. Objective: The main aim of this descriptive study was
to compare the physical demands among three different formats of PGs within the competitive profile. Methods: A descriptive study
was conducted with 19 Argentinian professional soccer players (age 23.7 + 4.7 years, body mass 73.6 £ 7.0 kg, height 177.2 £ 5.6 cm).
External load was monitored by GPS (Catapult™) during typical practice sessions with PGs designs (7 vs. 7 + 1 Floater [F], 9 vs. 9 + 2F
+ 2 goalkeepers [GK], 10 vs. 10 + 1F + 2GK) and during 10 official matches. Data on total distance (TD), player-load (PL), HILR (distance
covered at speed > 14.9 km/h per minute), HSSL (distance covered at speed > 19.9 km/h per minute), number of runs during HILR
and HSSL, very high-intensity accelerations (> 3.5 m/s? VHIA) and decelerations (< —3.5 m/s?, VHID) and maximal speed (MS) were
measured. In addition, rates of perceived exertion (RPE) were also monitored. Results: The mean values of TD and PL were similar to
those of match status in every format. With respect to HILR and HSSL, the average values were significantly lower than those obtained
in matches for 7 vs. 7+ 1F and 9 vs. 9 + 2F + 2GK formats (p < .001). The MS was the other variable in the study that differed notably
from the values obtained during matches in each format (p < .001). The VHIA values were significantly higher than matches in 7 vs. 7
+ 1F, while VHID presented statistical differences in both formats, 7 vs. 7 + 1F and 10 vs. 10 + 1F + 2GK. Regarding RPE, 10 vs. 10 + 1F +
2GK was the only format without statistical difference in comparison with matches (p <.001). Conclusions: The findings suggest that
smaller-sized PGs could be used to stimulate intensity in terms of acceleration/deceleration demands, whereas larger-sized PGs are
the optimum format to reach a similar performance in a competitive situation.

Keywords: professional soccer, specific games, match performance, physical demands analysis, high-intensity activity, internal load
response

Introduction concluded that these different designs enable players to get
as close as possible to real competitive situations, in which
the physical, physiological, technical, and tactical demands

of a match are able to be replicated.

Small-sided games (SSGs), also known in the literature as
game-based training (Gabbett et al., 2009), are play-sport
situations interacting together in a flexible manner (Par-

lebas, 2001). The use of these games in elite soccer is based
on the premise that greater performance improvements are
achieved when the specific demands of the sport are trans-
ferred to competitive situations (Dellal et al., 2011, 2012;
Little, 2009). In such manner, several studies have shown
that the physiological and physical responses of several
approaches can be modified by manipulating variables such
as technical and tactical constraints: the number of play-
ers per team (Brandes et al., 2012; Hill-Haas et al., 2009),
modification of certain rules (Hill-Haas et al., 2009), rela-
tive playing area per player (Casamichana & Castellano,
2010; Dellal et al., 2011; Porres et al., 2010), comparison
with competition, (Asian-Clemente et al., 2021; Casami-
chana et al., 2015; Vilamitjana et al., 2020), floaters (Casa-
michana et al., 2018), among others. All these authors

In professional soccer many teams apply these types of
activities in their daily training sessions, striving to simulate
competition situations and facilitate the development of
a core tactical concept with an appropriate game context
(Hill-Haas et al., 2011), although there is somewhat of an
ongoing debate whether their application is useful or not
(Dellal et al., 2012; Lacome et al., 2018).

Furthermore, the emphasis has been practiced on a
countless number of drills proposed, with different game
instructions and different designs in the shape of the pitch
to be used (Casamichana et al., 2015; Vilamitjana et al.,
2020). Recently, for instance, some authors compared dif-
ferent approaches with possession games, concluding that
these kinds of drills simulate the official match situation
more accurately than mraditional small-sided games (Beato et

<] Corresponding author: Javier Vilamitjana, e-mail vilamitjana@yahoo.com, ORCID® record https://orcid.org/0000-0002-8752-1276

Article history: Received April 23 2023, Accepted December 4 2023, Published December 15 2023

Copyright: © 2023 The Author(s). Published by Palacky University Olomouc. This is an open access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited. This license does not cover any third-party material that may appear with permission
in the article.



https://creativecommons.org/licenses/by/4.0/
https://gymnica.upol.cz
https://doi.org/10.5507/ag.2023.00x

J. Vilamitjana et al.

al., 2023; Clemente et al., 2019; Vilamitjana, Heinze, et al.
2022). In the former, the players who maintain possession
of the ball are “positioned in such a way that the interrela-
tion among them and the space is as efficient as possible,
stimulating the development of individual and collective
concepts for the understanding of the game” (Vilamitjana,
Calleja-Gonzalez, & Marqués-Jiménez, 2022, p. 5).

Another approach are the positional games (PGs): the
players have priority action areas based on their positional
roles during matches, where game space is adapted to the
player’s usual context in competition (Casamichana et al.,
2018). In this way, a more specific tactical conception is
generated which would have a greater transfer capacity
towards specific match situations (Vilamitjana, Calleja-
Gonzalez, & Marqués-Jiménez, 2022). Ball possession
takes on a more tactical sense in the PGs: “They attract the
opponent to press in such a way that they must press on the
offensive, demonstrating at some point a certain vulnerabil-
ity on the defensive side” (Vilamitjana, Calleja-Gonzalez,
& Marqués-Jiménez, 2022, p. 10). Apart from that, the
implementation of floaters during PGs facilitates ball pos-
session and consequently generates numerical superiority
for the team retaining the ball (Hill-Haas et al., 2011). As
such, the kinematic demands imposed on floaters and regu-
lar players, in addition to comparing the demand imposed
on wildcards in different PGs formats, have been studied in
detail by Casamichana et al. (2018). However, to the best
of the author’s knowledge, no previous evidence has been
published in order to describe physical and physiological
patterns during this type of specific game. In this context,
the main aim of this descriptive study was to compare the
physical demands between three formats of PGs within the
competitive profile since the PGs try to reproduce basic
principles of play which will subsequently be applied dur-
ing competition.

Methods

Participants

Nineteen professional soccer players (age 23.7 + 4.7 years,
body mass 73.6 + 7 kg, height 177.2 + 5.6 cm; sum of
ten skinfold sites 61 + 9.2 mm, body fat 5.7 + 1.2%, pro-
fessional soccer playing experience 5.5 + 4.4 years) par-
ticipated in this study; all of them were playing for an elite
Argentinian team (elite level, according to the classification
by McKay et al., 2022) competing in the First Professional
League (LPF) during 2018-2019 season. The sample was
composed of 2 central defenders, 4 wide defenders, 5 mid-
fielders, 4 wingers, and 4 forwards. Goalkeepers (GK) were
excluded from the study, as they did not participate in the
same physical training program as the rest of the squad
(Clemente et al., 2013).

Before starting the season, the players were evaluated
using FIFA’'s medical protocol. None of them presented any
ailments, pathologies, or injuries, and no medical prescrip-
tions were issued. All the participants were informed about
the objectives of this research and volunteered to partici-
pate in the study, while written consent was obtained prior
to participation. The study protocol was approved by the
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institutional human research ethics committee and drafted
in accordance with the Declaration of Helsinki 2008,
updated in Fortaleza, October 2013.

General procedure

During the season, each player’s GPS was monitored 10
times during training sessions and 10 times during official
games. The tactical formations used by the coach were
played implementing the 1-3-4-3 formation (GK; 3 central
defenders; 2 wide defenders, 2 midfielders; 2 wingers; 1 for-
ward) and the 1-4-2-1-3 formation (GK; 2 central defend-
ers, 2 wide defenders; 3 midfielders; 2 wingers; 1 forward).
The only players who were taken into consideration were
those who had completed the first half of each game under
normal conditions and with the same role on the pitch, in
order to rule out any possible effects of underperformance
due to mental fatigue or incidents related to match strate-
gies (Lacome et al., 2018; Paul et al., 2015). All official
matches were played on natural grass soccer pitches with
official dimensions.

Every week, players performed 5 training sessions (one
day of possession or positional games, three days of tacti-
cal training, and two days of complementary “set pieces”),
each of which lasted, on average, 30 min net. There were
one to two weekly strength and conditioning sessions plus
the official match (the average total distance covered for all
activities per micro-cycle was 28 km). No differences were
observed in the weekly methodological structure when the
team played with a variety of tactical systems.

Instruments and measurements

The totality of physical parameters was assessed using por-
table 10-Hz GPS devices (Catapult GPS Optimeye S5,
Prahran, Australia), previously validated by Johnston et al.
(2014) and Nicolella et al. (2018) and analyzed using an
Openfield system (Catapult, Prahran, Australia). To limit
inter-unit error, each player wore the same personal device
with their own number throughout the course of the sea-
son. The GPS devices were activated 15 min prior to the
start of the match, in accordance with the manufacturer’s
instructions (GPS accuracy: <lm circular error probabil-
ity [50 %] without selective availability [horizontal] and
typical differential GPS [Wide Area Augmentation System,
Euro Geostationary Navigation Overlay Service, Satellite
Augmentation System]: 2.5).

The following speed intensities were used to categorize
motion: moderate-intensity running (14.9-19.8 km/h),
high-speed running (19.9-25.2 km/h), and sprint running
(above 25.2 km/h). The number of runs and the distance
covered at each speed intensity were measured. The peak
speed was also recorded and the speed thresholds were
equal to those reported previously by Di Salvo et al. (2009,
2013). The acceleration and deceleration thresholds (> 3.5
m/s?and < —3.5 m/s?, respectively) and definitions had been
used previously by Harper et al. (2019). Load rates profile
was determined as HSSL (distance covered at speed > 14.9
km/h per min) and HILR (distance covered at speed > 19.9
km/h per min). Nine study variables were obtained from
these parameters and they had been previously reported by
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Vilamigana et al. (2020, 2021, 2022), see Table 1. Rates
of perceived exertion (RPE) were monitored (Borg, 1998),
and the values from the competition were obtained imme-
diately at the end of the game.

The positional games: Design

PGs are performed with the objective of the team ball pos-
session where the players have priority action areas based on
their position during competition, and where game space
is adapted to the players’ usual context in matches, albeit
without restricting the players’ space exploration during the
tasks (Casamichana et al., 2018). These PGs require selected
roles to position themselves intelligently, so the team works
dynamically and collectively in accordance (Vilamitjana,
Calleja-Gonzalez, & Marqués-Jiménez, 2022). Therefore,
an important concept is considered in PGs: positional
superiority involves setting players into positions between
or behind the opposition lines, where they are more likely
to have time and space on the ball and are thus more likely
to affect the game (Vilamitjana, Calleja-Gonzalez, & Mar-
qués-Jiménez, 2022).

Both 7 vs. 7 +1F and 9 vs. 9 + 2F + 2GK were deployed
conserving the same design but holding a different relative
playing area per player (77 and 86 m?, respectively), see Fig-
ure 1. The dimensions of each design were selected based
on the observations described in the article by Fradua et
al. (2013): The relative playing area per player which was
between 65-110 m?, and according to Casamichana et al.
(2015), between 50-100 m? (Figure 1). The 10 vs. 10 + 1F
+ 2G format was designed to reach approximately 50% of
the official field dimensions (164 m? per player) and hori-
zontal lines were drawn in the pitch to delimit positional
roles and tasks (Figure 1).

The same monitoring procedure was performed for each
PG design and official matches. Altogether, three training
sessions were recorded for analysis (in different weeks dur-
ing the competitive season). All these sessions started with
a similar 23-min standardized warm-up (identical to the
one implemented by Vilamitjana, Calleja-Gonzalez, &
Marqués-Jiménez, 2022) and were performed on a natural
pitch, at the same time in the morning (10:00-12:00 am).

The PGs were achieved using an intermittent format
of 2 repetitions x 6 min. In between these sets, 2 min of

Table 1 Definition of study variables
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passive recovery was carried out, to promote a more optimal
recovery (identical work-to-rest ratio time implemented by
Vilamitjana, Heinze, et al., 2022). During rest periods, ad
libitum, water was provided for players. In addition, there
were two assistant coaches outside the playing area to ensure
the continuity of the game. The latter were also assigned as
other tasks, such as timers and referees (i.e., to enforce the
rules, to survey each ball involvement, etc.).

Statistical analysis

Descriptive statistical measures such as mean and standard
deviation were calculated for each condition and player.
To determine the effects of the condition, a linear mixed
effects model was used for every response variable, where
the condition was considered as the fixed effect and the
player was considered as a random effect. In this way, we
accounted for the autocorrelation of observations within
the same player. The matches were used as the reference
group. We compared: (a) matches and 10 vs. 10 + 1F +
2GK, (b) matches and. 7 vs. 7 + 1F, and (c) matches and
9vs. 9 + 2F + 2GK. The model was fitted using the maxi-
mum likelihood method. The results include the table with
the estimation of the model parameters, their standard
errors, and p-values. Significant statistical differences were
declared at the 5% level. The Cohen effect size d was pre-
sented (performed by calculating the differences between
the means of the groups divided by the common standard
deviation) and the commonly used interpretation is to refer
to effect sizes as small (4 = 0.2), medium (4 = 0.5), large
(d =0.8), very large (= 1.2) and huge (4 = 2.0), based on
benchmarks suggested by Cohen (1988) and expanded by
Sawilowsky (2009). Statistical calculations were performed
with R statistical software version (Version 4.2.0; R Foun-
dation for Statistical Computing, Vienna, Austria). The
statistical report was prepared with the KNITR statistical R
package (Version 1.30; https://yihui.org/knitr/).

Results

The means and SDs of the metrics for the different PGs and
matches are shown in Table 2. The mean values of TD and
PL resembled those of match status (Table 2). With respect
to the load rates (HILR and HSSL), the average values were
significantly lower than those obtained in matches for 7 vs.

Variable Definition

Total distance (TD)
Player-load (PL)

The total distance covered for the time determined for each activity in meters per minute.

The sum of the accelerations across all axes of the internal tri-axial accelerometer during movement. It considers instan-

taneous rate of change of acceleration and divides it by a scaling factor (in units per minute).

High-intensity load rate (HILR)

Quotient between distances covered at moderate intensity, high-speed running, and sprint by the amount of time of
each activity in meters per minute.

High speed running-sprints load rate (HSSL) ~ Quotient between distances covered at high-speed running and sprint by the amount of time of each activity in meters

per minute.
Runs in HILR (#HILR)
Runs in HSSL (#HSSL)

The number of runs performed at moderate intensity, high-speed running, and sprint, in number per minute.

The number of runs performed at high-speed running and sprinting, in number per minute.

Very high-intensity accelerations (VHIA) The number of accelerations performed above 3.5 m/s?, in number per minute.

Very high-intensity decelerations (VHID) The number of decelerations performed below —3.5 m/s?, in number per minute.
Maximal speed (MS)

Rate of perceived exertion (RPE)

The absolute maximal speed reached, in km/h.

Borg rating of perceived scale (0-10).
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Figure 1 Positional games designs and diagrams

Design and Objectives Diagram
Setting Up: Rectangle shape, 32 meters width and a
length of 36 meters, with a 5-metres strip around the
pitch; 2 mini-goals placed five meters from each goal
line. Objective: For a player to be eligible to shoot in [ A A ]
any of the opposite team's mini-goals 5 passes must ) N
7vs.7 be made, followed by a pass between the lines to set A S A0 A
+1F up a player on the same team (from inside the } ®
rectangle pitch to the 5-metres strip area). The A ®
defenders must press, intercept the ball, and then try [ AQO ]
to score in any of two opposite mini goals. One floater
(F) facilitates the playing from the team retaining the
ball.
Setting Up: Rectangle shape, 24 meters width and a
length of 38 meters, with two 5-metres strips around
the pitch; 2 official goals placed five meters from each
goal line. Objective: Blue team plays inside; white A A
9vs. 9 team plays outside with three players inside. Outsider ‘ A F
+2F tea_m has to pass the ball from defendgrs to attackers, [. ) ke (] .}
doing at least 5 passes to shoot. The inner team has
+2GK to recover the ball and progress in the field to shoot ® A A
by attackers’ players. Two floaters (F) facilitate the = A e A
playing from the team retaining the ball (outsider i
team). Every field position has to respect its own
game space.
Setting Up: Rectangle shape, 50 meters width and a A
length of 69 meters (divided in three areas); an official i A
10 vs. 10 goal located i.n the end Iinet with one goalkeeper in ~ ~ "
+1F each one. Objective: Possession of the ball from lower |j. T A @ ‘ & .:I
to higher zone (making no more than 3 touches of ball ® ) 7
+2GK per player). Only one player can descend to a lower A A ®
zone to assist the defence. One floater (F) facilitates \ \J A
the playing from the team retaining the ball. -
Note. F = floater player; GK = goalkeeper.
Table 2 Means, SDs, and effect sizes from positional games compared with matches
Variable 7vs.7+1F 9vs. 9+ 2F + 2GK 10vs. 10 + 1F + 2GK Match
M +SD Cohen’s d M +SD Cohen’s d M +SD Cohen’s d M +SD
TD (m/min) 110.7 +11.6 0.2 109.7 + 14.9 0.2 110.9 +15.7 0.1 112.5+8.4
PL (n/min) 11.6+1.8 0.1 112423 0.1 10.8+2.2 0.3 11.4+1.4
HILR (m/min) 14.4 + 4.2%** 2.2 17.6 4 6.3*** 13 25.0+8.2 0.1 247 +4.7
HSSL (m/min) 1.5+ 1.3%%* 3.6 2.7+ 1.8%** 2.5 6.5%4.2 0.4 7.9+2.2
#HILR (runs) 1.5+ 0.5%* 0.8 1.740.7 0.2 1.9+0.6* 0.8 1.840.3
#HSSL (runs) 0.1%0.1%** 2.7 0.2 £ 0.2%** 2.0 0.4+03 0.4 0.5+0.1
VHIA (n/min) 1.140.5%%* 0.8 0.6+ 0.3** 0.9 0.7+03 0.5 0.8+0.2
VHID (n/min) 2.4+ 0.7%** 2.7 1.3+0.6 0.6 1.5+ 0.5%* 1.1 1.1£0.2
MS (km/h) 21.3 4 2%** 4.9 22,5+ 1.5%%% 4.9 24.0 +2.3%%% 3.0 29.5+1.3
RPE 7.3 4 2%%* 3.7 7.5%0.6%** 3.6 9.0£1.1 0.3 9.2£0.3

Note. F = floater player; GK = goalkeeper; TD = total distance covered; PL = player-load; HILR = high-intensity load rate; HSSL = high-speed running-sprints load rate;
#HILR = number of runs performed in HILR; #HSSL = number of runs performed in HSSL; VHIA = very high-intensity accelerations; VHID = very high-intensity decelerations;
MS = maximal speed; RPE: rate of perceived exertion. *p < .05 from the match; **p < .01 from the match; ***p < .001 from the match.
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7 + 1Fand 9 vs. 9 + 2F + 2GK formats (p < .001), differing
notably from the levels held by competition (58.3-19.0%
for 7 vs. 7 + 1F and 71.3-34.2% for 9 vs. 9 + 2F + 2GK,
respectively; Table 2). The effect sizes of these mean differ-
ences were 4 = 2.2-3.6 for 7 vs. 7 + 1F and 4 = 1.3-2.5 for
9 vs. 9 + 2F + 2GK, respectively (Table 2). Otherwise, no
statistical differences were observed during 10 vs. 10 + 1F +
2GK in comparison with matches in mentioned variables.

Concerning #HILR, the differences obtained were less
for the 7 vs. 7 + 1F (83.3%, p = .009) and significantly
higher during 10 vs. 10 + 1F + 2GK format compared with
competition (105.6%, p = .049; Table 2). The effect size of
mean differences was 0.8 for both formats (Table 2). No
statistical difference was obtained for 9 vs. 9 + 2F + 2GK.
Regarding #HSSL, the difference was significantly lower
than matches for 7 vs. 7 + 1F and 9 vs. 9 + 2F + 2GK
formats (20 and 40%, respectively; p < .001). The effect
size of mean differences was 2.7 and 2.0, respectively (Table
2). No statistical difference was found for 10 vs. 10 + 1 +
2GK (Table 2).

During VHIA and VHID variables, the average was
higher for 7 vs. 7 +1F (p < .001), with percentages relevant
to those which were determined in matches (137.5 and
118.5%, respectively; the effect size of mean differences
was 0.8-2.7), see Table 2. The same occurs in VHID for
10 vs. 10 + 1F + 2GK format (136%, p = .008; the effect
size of mean differences was 1.1), see Table 2. No statistical
difference was found in VHIA for 10 vs. 10 + 1F + 2GK
and VHID for 9 vs. 9 + 2F + 2GK (Table 2).

Maximal speed was the other variable of study that dif-
fered markedly from the values obtained during matches
in each formar (72.2, 76.3, and 81.4%, for 7 vs. 7 + 1E, 9
vs. 9 + 2F + 2GK and 10 vs. 10 + 1F + 2GK respectively;
2 <.001). The effect size of mean differences was 4.9, 4.9,
and 3.0, respectively (Table 2). Finally, with regard to RPE,
10 vs. 10 + 1F + 2GK was the only format without statisti-
cal difference in comparison with matches (p < .045), see
Table 2.

Discussion

The main aim of this study was to compare the physical and
physiological demands between different formats of PGs
and competition. To the best of our knowledge, this is the
first study that comprehensively analyzes the mechanical
demands of different specific PGs in professional players.
On the one hand, the analysis of the PGs data describes
competition-like performance in TD and PL in every
format studied. Concretely, Owen et al. (2014) found no
significant differences in variables such as TD and high-
intensity efforts when they compared medium (6 vs. 6 +
2GK and 7 vs. 7 + 2GK) and large-sided games (8 vs. 8
+ 2GK and 9 vs. 9 + 2GK) with 11 vs. 11 formats (10
vs. 10 + 2GK, pitch size 100x74 m, 336 m? per player).
Meanwhile, another study by Gaudino et al. (2014) was
performed comparing small-sided games with possession
games in three different formats (5 vs. 5, 7 vs. 7, and 10
vs. 10; 73-135 m? per player) and reached the same con-
clusion as Owen et al. (2014), while further arguing that
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this effect was due to a larger pitch area and less pressure
being sustained from opponents, with an increased number
of options for making passes among players (Owen et al.,
2014). With respect to the load rates (HILR and HSSL),
the average values were significantly lower than those
obtained in matches for 7 vs. 7 + 1F and 9 vs. 9 + 2F +
2GK formats, showing lower percentage values obtained in
matches. A similar conclusion was reached in studies using
possession games with 7 vs. 7 and 8 vs. 8 formats and simi-
lar relative playing area per player designs (-88-99 m? per
player; Vilamitjana et al., 2020).

On the other hand, 10 vs. 10 + 1F + 2GK was the
only format with mean values similar to matches for most
variables of the study (except in MS). Other studies have
found that larger pitch sizes caused an increase in TD and
mechanical work, but with more relative playing area per
player designs (10 vs. 10 + 2GK; 291 m? per player; Cal-
deira et al., 2022). In another comparison among different
large-sided game formats (8 vs. 8 and 10 vs. 10, among
others) with matches, only 10 vs. 10 (342 m? per player)
allowed players to reach similar running intensities to those
of competition (TD and high-intensity running at speed >
14.4 km/h) (Lacome et al., 2018). Beato et al. (2023) con-
cluded that large-sided game 10 vs. 10 (9 vs. 9 + 2GK, with
regular goals, 184 m? per player) was the most suitable for-
mat to achieve high-speed running (at speed > 19.9 km/h)
and sprinting distance (at speed > 25.2 km/h), although the
intensities recorded were lower than those observed during
regular matches. Other authors concluded that 10 vs. 10 (9
vs. 9 + 2GK, with small goals) simulates the official match
situation more accurately than other large-sided or condi-
tioned games in sprinting and loading demands (Clemente
etal., 2019). In the present study, with a similar format (9
vs. 9 + 2F + 2GK), the variables with no significant differ-
ence were TD, PL, #HILR, and VHID, when compared to
the competition.

With regard to high-intensity accelerations and decel-
erations, the VHIA values were significantly higher than
matches in 7 vs. 7 + 1E while in VHID statistical differ-
ences have been found in both formats, 7 vs. 7 + 1F and
10 vs. 10 + 1F + 2GK. Recently, Beato et al. (2023) have
found that possession games 6 vs. 4 formats (180 m?* per
player) displayed a higher frequency of acceleration and
deceleration actions per minute (> 3.0 / < =3.0 m/s?). Other
authors have ratified the fact that when soccer is played in
smaller relative playing areas per player than those used for
official games, the number of accelerations and decelera-
tions increases significantly (Asian-Clemente et al., 2021).

An additional study parameter that differed notably
from the values obtained during matches in each format was
MS (72, 76 and 81.4%, respectively). This variable seems
to reach closer to those of competition values as the relative
playing area per player increases (77, 86, and 164 m?* per
player, respectively). Gaudino et al. (2014) concluded that
MS increased with big pitch dimensions during possession
and small-sided games (10 vs. 10 > 7 vs. 7 > 5 vs. 5, 135,
98 and 73 m? per player, respectively). Further evidence
showed that an increased pitch size led to getting greater
inter-player and inter-team distances, which translated into
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more space available to get to run close to the MS (Clem-
ente et al., 2021; Lacome et al., 2018; Riboli et al., 2020).

The RPE is not a common variable considered when
specific games are compared in elite soccer. In the present
study, 10 vs. 10 + 1F + 2GK was the only format with
comparable values of RPE to those obtained in matches.
Similar mean values of HILR, #HILR, and VHIA were
obtained during this format in correlation with RPE. It
seems that in some combination, high-speed running
distance (> 14.4 km/h) and number of accelerations (> 3
m/s?) during training sessions are likely to be strong pre-
dictors of RPE (Gaudino et al., 2015). However, a lower
relative playing area per player would demand lower RPE
values in comparison with matches. Other studies have
shown the highest scores of RPE (7.5-8.0) during pos-
session games (6 vs. 4, 184 m? per player) and large-sided
games (10 vs. 10, 184 m?* per player), while 8 vs. 8 + 2F
reached the lowest score value (4.0; Beato et al., 2023).
In this sense, future studies should evaluate internal load
patterns among different PG formats in comparison with
the match’s profile.

This study presents practical implications. On the one
hand, larger PG formats such as 10 vs. 10 + 1F + 2GK
can reach competition-like performance in several physical
metrics and perceived effort. On the other hand, smaller
PG formats as 7 vs. 7 + 1F can stimulate high-intensity
accelerations and decelerations. Coaches and trainers could
implement this information to adapt the different PGs to
fit the main physical goal of any training session previous to
matches during a competitive period.

The main limitation of this study lies in the sample size.
Apart from this fact, we must consider that all the play-
ers belonged to the same team. It has not been determined
whether these results would be generalizable to other teams
and competitive levels. Additionally, a study involving
a larger number of players would be essential to evaluate
performance by positional roles. However, the fact that it is
linked to elite players on-site provides it with added value
for practitioners given its ecological validity.

Conclusions

The results indicate that the level of TD and PL perfor-
mance obtained in all the formats studied was close to that
of the matches. The high-intensity acceleration values were
significantly higher than matches in 7 vs. 7 + 1E while
high-intensity decelerations presented statistical differ-
ences in both formats, 7 vs. 7 + 1F and 10 vs. 10 + 1F +
2GK. Furthermore, 10 vs. 10 + 1F + 2GK was the only
format with mean values similar or higher to matches for
most variables of the study. This suggests that smaller-sized
PGs could be used to stimulate intensity in terms of accel-
eration/deceleration demands, whereas larger-sized PGs are
the optimum format to reach a similar performance level
to that in competition. Coaches and practitioners may use
such information to implement PGs to fit the main physi-
cal goal of any training session previous to matches during
a competitive period.
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