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This study aims to quantify and compare the external and internal training load
demands of sided-game drills in professional team players during the
competitive season. Twenty-four male professional soccer players of the same
club were enrolled in this study. Drills were categorized as large-sided games
(LSG): 10vs10 (84 × 60 m or 72 × 60 m), Hexagon possession 9vs9 + 3 (36 ×
48 m), Possession gate 8vs8 + 2 (36 × 44 m), Possession 7vs7 + 3 (30 × 32 m) or
as Small-sided games (SSG): 6vs6 (48 × 42 m), and Possession 6vs4 (30 × 60 m).
A total of 7 drills and 279 individual data points were included in this analysis.
Distance covered, high-speed running (HSR), and sprinting distance were all
calculated in meters per minute (m.min−1) while total accelerations (>3 m.s−2)
and total decelerations (− < 3 m.s−2) were calculated in number of actions per
minute (n.min−1). All external load was measured with global navigation satellite
systems (GNSS) STATSports Apex units. Players’ internal load was quantified
using their rating of perceived exertion (RPE). We found that distance covered
(p < 0.01, large), HSR (p < 0.01, large), and sprinting distance (p < 0.01, large)
changed between drills (e.g., greater in LSG formats), acceleration (p < 0.01,
large) and deceleration (p < 0.01, large) demands were greater in smaller formats
(e.g., SSG 6vs6, and Possession 6vs4), while RPE was lower in the Possession
gate 8vs8 + 2 format (p < 0.01, large). This study found that sided-games can
replicate and sometimes exceed some match-specific intensity parameters,
however, HSR and sprinting were consistently lower compared to official matches.
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Introduction

Soccer requires players to have a high level of fitness to consistently execute the technical

and tactical demands of the game (1, 2). The appropriate combination of these three factors

in the training process plays a paramount role in short- and long-term preparation for

competition (3, 4). Sided-games are a common form of training used to enhance

performance and prepare players in professional soccer (5, 6). Coaches use sided-game

drills that vary in pitch size, rules and in number of players to develop the physical (e.g.,

aerobic fitness, speed), psychological, technical and tactical (e.g., possession skills,

pressing) skills needed in soccer (7). Although sided-games are commonplace in training,

the application of such drills may insufficiently replicate the physical demands of the

game (8).

It is important for coaches and sport scientists to track the external and internal

demands of training to enhance physical capacity (3, 9). External load is commonly

monitored using global navigation satellite system (GNSS) units across elite and semi-

professional soccer teams (10–12). GNSS units acquire and track multiple satellite systems
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(e.g., Global Positioning System, GLONASS) and have evolved to

provide practitioners with a more accurate and holistic

understanding of the demands placed upon soccer players (10,

13). In addition to the monitoring of distance and velocity data,

GNSS units have an integrated triaxial accelerometer (e.g.,

acquisition frequency usually of 100 Hz) that allows for

evaluation of additional accelerometer-based parameters (14).

Specifically, practitioners often assess acceleration and

deceleration efforts (considered above a threshold of >3 m.s−2

and <−3 m.s−2, respectively) during training and competition

(15). The analysis of external training load can be implemented

alongside the monitoring of internal training load parameters

such as heart rate, blood lactate, and the player’s rating of

perceived exertion (RPE) (16, 17). However, the daily recording

of heart rate and blood lactate remains challenging, while the use

of RPE is non-invasive, cheaper, and easier to implement (16).

The construct validity of RPE has been reported in several

studies and was found to be strongly correlated with heart rate

(r = 0.74) and blood lactate (r = 0.83) during aerobic exercise (4,

18). For these reasons, RPE can give an overall indication of a

players’ internal load (18).

The monitoring of both external (e.g., distance, high-speed

running [HSR], accelerations, decelerations) and internal load

(e.g., RPE) parameters and the consequent manipulations of

training variables (sided-games rules and spaces) play a key role

in players’ fitness development throughout the season and for

players’ readiness for competition (3, 17, 19). Sided-games in

soccer have received a lot of scientific interest and support

throughout the years because of their ability to achieve adequate

internal load demands (i.e., around 85%–90% of maximum heart

rate) and stimulate aerobic fitness amongst soccer players (5–7).

Additionally, sided games are attractive to coaches because they

offer a large variety of challenges and enable players to train

certain technical aspects and tactical principles in greater detail.

Coaches also manipulate the objectives of games (possession or

goal-oriented) and vary rules (goal size, presence of neutral

players, or numerical player overloads) to achieve different

psychophysical (e.g., RPE, heart rate) and mechanical load (e.g.,

accelerations) objectives and stimuli (7, 15). However, a recent

systematic review by Dello Iacono et al. (8), reported that sided-

games (ranging from small to large) are inadequate for training

the higher speed demands of the game. Specifically, sided-games

consistently offered a lower dose of high-speed running and

sprinting distance (per unit of time) compared to official

matches (8).

Further investigation is necessary to better understand whether

sided-games formats (with different rules and objectives) elicit a

similar training load as well as it is needed to verify if the sided

games used with professional players in an ecological context can

replicate the physical demands of regular matches. Therefore, the

aim of this study was to quantify and compare the external and

internal training load demands of sided-game drills in

professional team players during the official season. We aimed to

verify, first, if different sided-game formats can actually offer

different physical stimuli and second, if the intensity (per unit of

time) reported for the external load metrics recorded were
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adequate to stimulate players compared to the intensity reported

during matches.
Methods

Participants

Twenty-four male professional soccer players of the same club

were enrolled in this study (age = 27 ± 9 years old and body mass =

79 ± 15 kg). The inclusion criteria were the absence of illness and

injuries and regular participation in soccer competition.

Goalkeepers (GKs) were excluded in this study and only outfield

players match data were evaluated. The sample size power was

evaluated using G*power (Düsseldorf, Germany) for an ANOVA

fixed effects, one way and results indicated that a total of 119

individual data points would be required to detect a moderate

effect ( f = 0.35) with 80% power and an alpha of 5%. The actual

sample size of this study was of 279 individual data points, with

a real power of >95%, which reduced the likelihood of type 2

error (false negative) (20).

External training load data was recorded as part of the normal

monitoring routine of the club and was analyzed a posteriori. The

Ethics Committee of the University of Suffolk (Ipswich, UK)

approved this study (project code: RETHS22/016). Informed

consent to take part in this research was signed by the club. All

procedures were conducted according to the Declaration of

Helsinki for human studies.
Experimental design

Drills were categorized as A) Large-sided games (LSG) 10vs10

(84 × 60 m), B) LSG 10vs10 (72 × 60 m), C) Hexagon possession

9vs9 + 3 (36 × 48 m), D) Possession gate 8vs8 + 2 (36 × 44 m), E)

Possession 7vs7 + 3 (30 × 32 m), F) Small-sided games (SSG) 6vs6

(48 × 42 m), G) Possession 6vs4 (30 × 60 m). Only players that

played for the full duration of the drill were included in this

analysis. A total of 7 drills and 279 individual data points were

included in this analysis. Offside rule was present during LSG

formats only. No restriction on player’s ball touches was applied

for any sided-game drills. Additional balls were available around

the pitches and were used to replace a ball that went out of the

pitch—this was to allow the maintenance of intensity.

Sided-game drills description
LSG 10vs10 (84 × 60 m) and B) LSG 10vs10 (72 × 60 m) are

sided-games that simulate a soccer match (with the same rules),

involving regular goals and GKs, but in restricted space

compared to a regular match, 229 m2 and 196.4 m2,

respectively. The duration of these drills ranged from 7 to 10 min.

Hexagon possession 9vs9 + 3 (36 × 48 m) is a possession drill

with 3 neutral players free to move within a hexagon shaped

pitch. The aim of the drill is to maintain possession of the

ball for as long as possible and score “goals” by completing 6

passes. The opposition team are instructed to win the ball and
frontiersin.org
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instantly switch focus to maintain possession and score “goals”

by completing 6 passes. The relative space size of the drill was

82 m2. The duration of this drill was 8 min.

Possession gate 8vs8 + 2 (36 × 44 m) is a possession drill with 2

neutral players free to move on the pitch. The aim of the activity

is to pass a ball through one of 3 gates (i.e., small goals) where a

teammate must receive the pass. The opposition team are

instructed to win the ball and then instantly switch focus to

scoring by passing the ball through one of 3 gates. The

relative space size of the drill was 88 m2. The duration of this

drill was 7 min.

Possession 7vs7 + 3 (30 × 32 m) is a possession drill with 3

neutral players free to move within a rectangular shaped pitch.

The aim of this drill is to maintain possession of the ball for

as long as possible and score “goals” by completing 10 passes.

The opposition team are instructed to win the ball and

instantly switch focus to maintain possession for as long as

possible. The relative space size of the drill was 56.5 m2. The

duration of this drill was 7 min.

SSG 6vs6 (48 × 42 m) are sided-games that involve regular goals

and GKs, but in more restricted space compared to LSGs

(i.e.,168 m2). In this specific drill, the use of GKs and regular

goals were used to maximize intensity. The duration of this

drill ranged from 5 to 6 min.

Possession 6vs4 (30 × 60 m) is a possession drill with the aim of

maintaining possession of the ball for as long as possible and

scoring “goals” by completing 10 passes. The opposition team

try to win the ball and then instantly switch focus to maintain

possession for as long as possible. The relative space size of the

drill was 180 m2. The duration of this drill ranged from 5 to 6 min.

GNSS and data recording procedure
STATSports 10 Hz GNSS units (STATSports, Northern

Ireland) with integrated 100 Hz triaxial accelerometer acquire

and track multiple satellite systems (i.e., global positioning

systems, GLONASS) to provide highly accurate and reliable

positional information (10). Apex units were validated for both

linear and soccer-specific distances, reporting an error between 1

and 2.5% (10). The inter-units’ reliability for sprints was

previously reported and classified as excellent (intra-class

correlation coefficient = 0.99), with a typical error of

measurement of 1.85% for sprints ranging from 5 to 30 m (21).

Before each data recording, the GNSS Apex units were turned

on about 15 min before the beginning. These units reported the

quality of the signals that ranged between 17 and 21 satellites,

which is in line with previous literature (21). All data recorded

by the Apex units were downloaded and elaborated by

STATSports software (Apex version Sonra v4.4.17) before being

exported as a CSV. file for further analysis.

External and internal load variables
Distance covered, HSR distance (over 5.5 m·s−1 or

19.8 km.h−1), and sprinting distance (over 7.0 m·s−1 or

25.2 km.h−1) were analyzed in meters per minute (m.min−1)

(19). Total accelerations (>3 m.s−2) and total decelerations
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(− < 3 m.s−2) were analyzed as number of actions per minute

(n.min−1) (3, 15, 22). All external load metrics were reported as

frequency per minute to decrease the difference of training

(time) exposure. Players’ internal load was quantified using their

rate of perceived exertion (RPE) (Borg’s CR10 scale) and

expressed in arbitrary units (AU) (16). The construct validity of

this scale was previously reported such as RPE was strongly

correlated with heart rate (r = 0.74, p < 0.001) and blood lactate

(r = 0.83, p < 0.001) during aerobic exercise (18).
Statistical analyses

Descriptive statistics are reported as mean ± standard deviation

(SD). A Shapiro-Wilk test was used to check the assumption that

the data conforms to a normal distribution. An analysis of

variance (ANOVA) test was used to assess if significant

differences exist between drills across several dependent variables.

Effect sizes were reported using the eta squared (η2) that express

the amount of variance accounted for by one or more

independent variables. η2 was interpreted as >0.01 small, >0.06

medium and >0.14 large effect. If data were not normally

distributed, a Kruskal-Wallis Test (non-parametric ANOVA) was

performed. A homogeneity (equal variances across samples) test

was performed using the Levene’s test, and if a violation was

found, the Brown-Forsythe correction was applied. When

significant differences were found in the ANOVA, post hoc

analysis was performed using Bonferroni corrections. Estimates of

95% confidence intervals (CIs) were calculated and reported in

the figures. Effect sizes were interpreted using Cohen’s d principle

as follows trivial < 0.2, small 0.2–0.6, moderate 0.6–1.2, large

1.2–2.0, very large > 2.0 (23). Unless otherwise stated significance

was set at p < 0.05 for all tests. Statistical analyses were performed

in JASP (JASP Version 0.16.13. Amsterdam, Netherlands).
Results

Summary of the comparison between training load parameters

during different drills is reported in Table 1.

The results of ANOVA for each external load variable are

reported in the following figures: distance per minute in

Figure 1, HSR per minute in Figure 2, sprinting distance per

minute in Figure 3, accelerations per minute in Figure 4,

decelerations per minute in Figure 5, RPE in Figure 6.

Post hoc analysis reporting delta difference, p-values with

Bonferroni corrections and Cohen’s d effect size for each drill

and training load metric was reported in the supplementary

material.
Discussion

The aim of this study was to quantify and compare the external

and internal training load demands of sided-game drills in

professional team players during the official season. In this study
frontiersin.org
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TABLE 1 Comparison between training load parameters during different
drills.

Variable F-
value

P-
value

Effect
size (η2)

Qualitative
interpretation

Distance per minute
(m.min−1)

33.5 <0.001 0.426 Large

HSR per minute
(m.min−1)

19.2 <0.001 0.298 Large

Sprinting per minute
(m.min−1)

6.6 <0.001 0.127 Large

Accelerations per minute
(n.min−1)

23.3 <0.001 0.340 Large

Decelerations per minute
(n.min−1)

22.36 <0.001 0.331 Large

RPE (AU) 76.2 <0.001 0.628 Large

High-speed running (HSR), RPE = rating of perceived exertion. Eta squared (η2)

express the amount of variance accounted for by one or more independent

variables. η2 was interpreted as >0.01 small, >0.06 medium and >0.14 large

effect. Unless otherwise stated significance was set at p < 0.05 for all tests.
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we analyzed a variety of formats: LSG 10vs10, Hexagon possession

9vs9 + 3, Possession gate 8vs8 + 2, Possession 7vs7 + 3, SSG 6vs6,

and Possession 6vs4. The first aim was to verify if different

sided-game formats can offer different physical stimuli. We

found that distance and HSR were greater in large-sided game

(LSG) formats (LSG 10vs10) while acceleration and deceleration

demands were greater in small-sided game (SSG) formats (SSG

6vs6 and Possession 6vs4). Interestingly, RPE was lower in the

Possession gate 8vs8 + 2 format in comparison to all the other

formats. These findings support the need for monitoring of
FIGURE 1

Comparison of distance per minute between drills. The data distributions show
points.
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training load during different sided-game formats implemented

due to the large variation between drills in external and internal

training load. The second aim of this study was to compare if

the intensity of the external load metrics recorded were adequate

to stimulate players compared to the intensity reported during

matches. Although we found that sided-games can indeed

replicate and occasionally exceed some intensity parameters, HSR

and sprinting were consistently lower than what is found in

official matches.

Distance per minute
Previous research reported that sided-game formats can be

adapted to offer different physical demands (i.e., distance per

minute) (5, 24). LSG formats are usually used to obtain higher

distance covered compared to SSGs or other formats (19). In this

study, LSG 10vs10 (84 × 60 m and 72 × 60 m) was reported to

have an average of 120.1 m.min−1 and 111.1 m.min−1,

respectively (Figure 1). In this case, a reduction in relative space

size from 229 m2 to 196.4 m2 shows a significant (p < 0.05,

d = 0.61, moderate) decrement in distance per minute. These

values are supported by previous research that reported that

sided-games ranged from 14.8 m⋅min−1 to 17.2 m⋅min−1 (8).

Other formats such as Hexagon possession 9vs9 + 3 (duration =

8 min) and Possession gate 8vs8 + 2 (duration = 7 min) showed

96.8 m.min−1 and 101.7 m.min−1, which were significantly lower

(p < 0.01, very large) than LSG 10vs10 84 × 60 m (duration =

10 min). The relative space of the drill was 82 m2 and 88 m2,

respectively. Therefore, it seems quite clear that a reduction in
, mean, standard deviation, 95% confidence intervals, and individual data
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FIGURE 2

Comparison of HSR per minute between drills. The data distributions show, mean, standard deviation, 95% confidence intervals, and individual data
points.

FIGURE 3

Comparison of sprinting distance per minute between drills. The data distributions show, mean, standard deviation, 95% confidence intervals, and
individual data points.
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relative space size reduces the distance per minute covered by

players (25). A second factor that can affect distance per minute

is the rules used during sided-games (7). For instance, Possession
Frontiers in Sports and Active Living 05
6vs4 required players to play in an imbalanced way, specifically,

the team with the ball would try to maintain its possession for as

long as possible and “goals” were scored based on making 10
frontiersin.org
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FIGURE 4

Comparison of accelerations per minute between drills. The data distributions show, mean, standard deviation, 95% confidence intervals, and individual
data points.
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passes. Although the relative space size was 180 m2, the rules of the

game did not enable the players to cover (81.3 m.min−1) the same

distance per minute of other possessions games. For example,

possession 7vs7 + 3 (56.5 m2) had an average of 108.3 m.min−1

(d = 1.84, large). These results (see, Figure 1) show that a

combination of appropriate relative space size and game rules are

necessary to obtain the wished distance per minute output.

HSR and sprinting distance
In recent years, HSR and sprinting distance have been reported

as among the most important external load variables for

monitoring in soccer (3). Exposure to high-speed activities has a

dual aim, first, to train the players for the demands of the match,

second, to decrease the probability of lower limb non-contact

muscular injuries (i.e., hamstrings) (19, 26). In this study, we

have observed that HSR and sprinting distance are greater in

LSG compared to SSG (SSG = 168 m2) and other possession

formats played on a smaller relative space size (see Figure 2 and

Figure 3). LSG formats (229 m2 and 196.4 m2) enabled for

greater HSR (5.9 and 5.6 m.min−1, respectively) while 6vs6 SSG

only enabled for 3.2 m.min−1 of distance, which was significantly

lower (p < 0.01, moderate). Significant differences were also found

for sprinting distances, where players achieved 1.1 and

1.3 m.min−1 in the LSG formats compared to a very low

sprinting distance of 0.4 m.min−1 during SSG formats. After a

visual analysis of Figure 2, it is very clear that HSR is mainly
Frontiers in Sports and Active Living 06
achieved in LSG formats, while other formats such as SSG 6vs6

and Hexagon possession 9vs9 + 3 only offer lower exposures—

most sided-game formats obtain trivial (<2 m.min−1) exposures.

A similar visual analysis of Figure 3 shows very clearly that

sprinting activity is mainly performed in LSG formats (although

the actual distance per minute is minimal), while all the other

sided-games show an average exposure lower than 1 m.min−1.

Therefore, a practical recommendation for practitioners is to use

formats with a relative space size > 200 m2 to generate HSR and

sprinting distance with their players. The values found in this

study are supported by a previous systematic review that found

HSR ranged from 2.7 m⋅min−1 to 3.6 m⋅min−1 and sprinting

distance ranged from 0.2 m⋅min−1 to 0.7 m⋅min−1 in a large

sample (n = 104) of sided-games studies (8). It is clear from the

previous research and from the results of this study that sided-

games enable for a limited HSR exposure (apart from LSG, mean

ranges = 5.9 and 5.6 m.min−1) and very limited (if not trivial)

sprinting distance exposure.

Accelerations, decelerations and RPE
Sided-games are frequently used in soccer to generate a

mechanical load in the players’ lower limbs. Although this

mechanical load cannot be easily quantified (22, 27), sport

scientists and coaches monitor the number of accelerations and

decelerations performed during soccer-specific drills (15). In

Figure 3 and Figure 4 is possible to observe that all formats
frontiersin.org
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FIGURE 5

Comparison of decelerations per minute between drills. The data distributions show, mean, standard deviation, 95% confidence intervals, and individual
data points.
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used in this study can provide exposure to this type of actions that

could be suitable to replicate the demands of the game and so to

maintain/enhance physical performance. Of the sided-games

monitored in this study, it is clear that Possession 6vs4 and SSG

6vs6 are more suitable than LSG formats for achieving

accelerations and deceleration demands. The acceleration and

deceleration demands of the possession 6vs4 and SSG 6v6 ranged

between 2.1 and 2.2 n.min−1, while only 1.2 accelerations or

decelerations n.min−1 were performed with LSG formats

(Figures 4 & 5). The exposure to acceleration and deceleration

efforts was significantly lower during LSG formats compared to

Possession 6vs4 (p < 0.01, moderate). In addition to the use of

external load parameters, practitioners can assess the players’

internal load using an RPE scale, which is cheap and easy to

implement (28, 29). RPE enables for a subjective quantification

of the overall load that the players have perceived during the

sided-games (7, 16). RPE correlates with internal load parameters

(heart rate and blood lactate) (18) and has also been found to be

sensitive to changes in acceleration intensity (22). In Figure 6, it

is possible to evaluate the RPE of the sided-games assessed in

this study; we can see that Possession gate 8vs8 + 2 shows the

lowest score (RPE = 4.00 au) amongst all drills, while Possession

6vs4 and LSG 10vs10 (84 × 60 m) show the highest scores 8.0
Frontiers in Sports and Active Living 07
and 7.5 au, respectively. The difference between Possession gate

8vs8 + 2 and the other two formats is very large and significant

(p < 0.01), while the difference between the other drills ranges

from small to very large. Although these results are of interest,

partitioners need to be aware that RPE gives an indication of the

overall perceived load, but it is not clear exactly what this score

is composed of. Specifically, it is possible to see that Possession

6vs4 and LSG 10vs10 (84 × 60 m) have no significantly different

scores (p = 0.073), but the formats characteristics and the

external load parameters recorded are very different between

these drills. Possession 6vs4 is played on a relative space size of

180 m2, while a LSG 10vs10 (84 × 60 m) has relative space size of

229 m2, the first is a possession game (with specific tactical

aims), while the second is a goal-oriented format with different

tactical aims. The HSR in Possession 6vs4 format is 1.9 m.min−1

vs. 5.9 m.min−1 of LSG 10vs10 (84 × 60 m), moreover, the

number of accelerations were 2.2 per minute vs. 1.2 per minute.

Therefore, professionals can use RPE to evaluate the overall

perceived load of players during sided-games, however, some

important considerations for its use and interpretation need to

be made. The players’ perceived exertion values can derive from

different factors and cannot be easily interpreted when analyzed

in isolation. For instance, sided-games with very different
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FIGURE 6

Comparison of RPE between drills. The data distributions show, mean, standard deviation, 95% confidence intervals, and individual data points.
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characteristics and demands (accelerations or HSR) could give very

similar RPE scores, however, the external load parameters and the

tactical characteristics of the drills can be very different (and

consequently, the real physical stimulus). Therefore, we suggest

practitioners avoid focusing only on the use of RPE but to

integrate external and internal load parameters in their

monitoring system. These suggestions are supported by previous

research that found very similar RPE scores during soccer-

specific training protocols (30), although the accelerations and

HSR demands of these formats were significantly different

among them. The data reported in the literature (8, 12, 30), in

addition to what found in the current research suggest the

necessity for practitioners of assessing external load parameters

in soccer to have a more complete understanding of players’

training load.

Sided-games vs. matches
The sided-games monitored in this study should be compared

with the intensity reported during official matches in order to

understand if they can adequately train players for the intensity

of the game. Previous research that analyzed players of a similar

level (EFL League 1) reported that they covered a distance of

105.6 m.min−1 (31). The drills analyzed in this study had scores

all above this intensity except for Hexagon possession 9vs9 + 3

(96.8 m.min−1), Possession gate 8vs8 + 2 (101.7 m.min−1), and

Possession 6vs4 (81.3 m.min−1). Therefore, if practitioners aim to

replicate the distance per minute of official matches, they should

select their drills accordingly (see Figure 1). However,

practitioners should be aware that higher level football players

(Dutch Eredivisie) reported higher distances 121.4 m.min−1 (32),
Frontiers in Sports and Active Living 08
therefore, the intensity found in this study should be reassessed

when different players are used. Regarding HSR and sprinting

distance, intensities of 7.0 m.min−1 and 1.5 m.min−1 were

reported during official games, respectively (31). Observing the

intensities indicated in Figure 2 and Figure 3, it is possible to

report that with the exception of the LSG formats, all the sided-

games analyzed in this study offer an intensity that is much

lower than what is reported during competitive matches (31).

This is a critical point because sided-games are extremely

popular training formats in soccer (7) but generally fail to fully

prepare players for the high-speed demands of the game (8).

Practitioners should therefore add other drills to their training

routine (i.e., ball-based circuit drills) (30) and linear sprinting

exercises (without the ball) to prepare their players for

competition (19, 33). Sided-games are also used to generate a

mechanical load in soccer players, mainly because they offer

exposure to acceleration and deceleration actions (15, 34). The

physiological benefits of acceleration and deceleration activities

(i.e., short-shuttle runs) were well described in previous papers

(35, 36). From a match perspective, players generally perform

around 60–80 accelerations and decelerations per match (32, 37,

38), which mean around 0.6 and 0.9 actions per minute.

Figure 3 and Figure 4 highlight that acceleration and

deceleration demands during sided-games ranged from 1.2 to 2.2

and 1.2 to 2.1 n.min−1, respectively. Our findings confirm that

these drills can offer an adequate mechanical stimulus to prepare

players for match demands. Practitioners can therefore use and

manipulate the drill formats in the current study to generate the

adequate mechanical load for their players as reported in the

literature (15).
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Limitations and future directions
This study is not without limitations, first, the players

monitored in this study are professional athletes playing in EFL

League 1, therefore, the intensity found could be different if

higher- or lower-level players would perform the same sided-

games. Therefore, practitioners of different clubs should verify

these intensities with their players if using the same drills

suggested here. Secondly, this study enrolled a sample of male

professional soccer players, therefore these data cannot be easily

used on female soccer populations. Recent research reported that

more information and in particular more original studies are

needed to increase the knowledge about female soccer (39),

specifically, the number of articles are not comparable to current

research output levels in male football. Thirdly, this study used a

specific GNSS technology to monitor the external training load

of the drills (10). Each technology has different accuracy and in

particular, for the accelerations and decelerations, differences in

filtering and acquisition frequency can make it difficult to

compare outcomes amongst studies (15, 40).
Conclusions

This study found that the external and internal training load

demands vary among sided-game drills in professional team

players. Sided-game formats should be selected based on the

coaches’ technical and tactical aims but also consider the physical

outcomes that they want to obtain. Match intensities can be

trained using LSG 10vs10, SSG 6vs6 and Possession 7vs7 + 3

formats for some performance parameters (e.g., distance per

minute, accelerations, decelerations). LSG 10vs10 are the most

suitable formats to achieve HSR and sprinting distance objectives,

although the intensities recorded are lower than what was

observed during regular matches. Practitioners should therefore

also use other training methods to compensate for the external

load recorded during sided-games such as ball-based circuits and

linear sprinting drills. The acceleration and deceleration load can

be comfortably achieved with several sided-games and in

particular with SSG 6vs6 and Possession 6vs4 formats which

offer a higher frequency of acceleration and deceleration actions

per minute. Finally, RPE can be used as a subjective measure of

perceived load, but practitioners need to be aware that sided-

games with very different characteristics and load demands

(accelerations and HSR) could obtain very similar RPE scores.

Therefore, we suggest practitioners avoid focusing only on the

use of RPE but integrate external and internal load parameters

comprehensively within their monitoring system.
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