Chapter 5
Acute Effects of Different Sizes of the Field

Abstract The size of the field is one of the main variables that have been analyzed
in the aim of the small-sided and conditioned games. Different sizes for the same
format of the game influence the acute physiological responses and the time—motion
profile of players. For that reason, it is extremely important to identify the most
common sizes analyzed in the studies and provide the information to the coaches to
optimize the possibilities, and adjust the size of the field in the training context.
Therefore, the internal and external training load and the information about the
implications in technical actions and tactical behavior will be summarized in the
chapter.

Keywords Training load - Size of the field - Small-sided and conditioned games -
SSG - Drill-based exercises «+ Soccer « Football - Sports training

5.1 Introduction

The format of the game influences the acute responses of soccer players as verified
in the previous chapter. Nevertheless, the size of the field may also contribute to
constrain the activities made in small-sided and conditioned games (SSCG) and for
that reason influences the physiological responses and also the technical perfor-
mance (Clemente et al. 2014). The larger or smaller size of the field will determine
the space of play to run or to make decisions. Based on the area of play, the
individual space for each player will also be determined. This individual play area
of SSCGs can be calculated by dividing the field size by the number of players
(Casamichana and Castellano 2010; Fradua et al. 2013).

This chapter will summarize the studies that analyzed the acute effects of dif-
ferent playing areas per player. To make the presentation easier, the tables will be
presented per format. Based on this structure, it will be possible to easily verify the
most common areas per format and also the length to width ratio that coaches may
use to design their SSCGs. A conclusion with some highlights and recommenda-
tions will be presented in the end of this chapter.
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5.2 Size of the Field: Review of Acute Effects

The size of the field influences the time—motion profile of players. More or less area
per player constrains the motion, the actions, and the time to make decisions. The
size of the field must consider the area that provides an average per player and for
that reason the size will depend from the format of the game (number of players in
the task). An analysis to different areas per format will be made in this section.

5.2.1 Comparison of Different Area in 1 Versus 1 Format

Only one study (Owen et al. 2004) compared different sizes of the field in 1 versus
1 format, as far as we know. The heart rate analysis revealed that the biggest areas
(75 and 150 m?) increased the beats per minute (bpm) in comparison with the
smaller area (25 mz). A difference of 6 bpm was identified between the smaller and
the bigger formats (see Table 5.1).

5.2.2 Comparison of Different Area in 2 Versus 2 Format

Following the study conducted in 1 versus 1, the same authors (Owen et al. 2004;
Williams and Owen 2007) compared the effects of different sizes of the field on 2
versus 2 format (see Table 5.2). The results also revealed that two biggest areas per
player (75 and 125 m?) resulted in an increase of heart rate responses. A difference
of 8 bpm was found between the smaller (38 m?) and the bigger format.

5.2.3 Comparison of Different Area in 3 Versus 3 Format

Four studies (Koklii et al. 2013; Owen et al. 2004; Rampinini et al. 2007; Williams
and Owen 2007) that analyzed 3 versus 3 in different field sizes are unanimous in
concluding that great sizes increase the acute physiological responses (heart rate,

Table 5.1 Acute physiological effects during 1 versus 1 with different field sizes

Study Participants | Regimen SF APP |HR |BLa' |RPE
(m*) | (bpm)
Owen et al. | 13 (U17) 1 X 3 min/12 min rest | 10 x 5 25 176 - -
(2004) 15x10 | 75 |181 |- -
2015 150 |182 |- -

SF Size of the field (m); APP Area per player; HR Heart rate; BLa™" Blood lactate concentration
(mmol/L); RPE Rated of perceived exertion
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Table 5.2 Acute physiological effects during 2 versus 2 with different field sizes

Study Participants | Regimen SF APP |HR BLa ' |RPE
(m?) | (bpm)

Owen et al. |13 (U17) 1 x 3 min/12 min rest |15 x 10 | 38 172 - -

(2004) 20x 15 | 75 179 - -
25 x 20 | 125 180 - -

Williams 9 (U17) - 20 x 15 | 75 179 - -

and Owen 25x20 | 125 |180 |- -

(2007)

SF Size of the field (m); APP Area per player; HR Heart rate; BLa " Blood lactate concentration
(mmol/L); RPE Rated of perceived exertion

blood lactate concentrations, and perceived exertion). The smaller formats varied
between 40 and 50 m?, and bigger formats between 90 and 125 m”. The studies that
used the percentage of maximal heart rate reported values above 90 % in the bigger
format, and in smaller formats between 87 and 89.5 % (Kokli et al. 2013;
Rampinini et al. 2007). A difference of 0.5 mmol/L between the smaller and the
bigger format was found in the unique study (Rampinini et al. 2007) that tested the
blood lactate concentrations. The perceived exertion also confirmed the greater
effort made in the bigger field (see Table 5.3).

5.2.4 Comparison of Different Area in 4 Versus 4 Format

The studies conducted in 4 versus 4 format verified once again that bigger fields
increases the acute physiological responses (see Table 5.4). In this format, it ver-
ified that the values were between 82.7 and 90.7 % of HRmax in the bigger fields
(100-188 m? per player). The smaller fields (48-75 m?®) revealed heart rate
responses between 79.1 and 88.7 % of HRmax. A difference between 7 and
8 mmol/L was found between the smallest and the biggest fields. The studies also
reported greater values of perceived exertion in the bigger formats.

5.2.5 Comparison of Different Area in 5 Versus 5 Format

Studies carried out in 5 versus 5 format showed more complete information (with
technical and time—motion analysis). A unique study found greater heart rate
intensities in smaller field than in bigger (Kelly and Drust 2009). The conclusions
of the remaining studies followed the evidences described in the smaller formats:
bigger area per player increases the acute physiological responses (see Table 5.5).
In this format, the smaller fields varied between 56 and 101 m>, and the biggest
fields between 126 and 273 m?. The first study conducted in this format revealed a
difference of 10 bpm between the smaller and the bigger field (Owen et al. 2004).
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Table 5.3 Acute physiological effects during 3 versus 3 with different field sizes

Study Participants | Regimen SF APP | HR BLa' |RPE
(m?) [0-10
scale]
Owen et al. | 13 (U17) 1 x 3 min/12 min rest | 15 x 20 | 50 167 bpm - -
(2004) 20 x 25 | 83 167 bpm - -
25 x 30 | 125 173 bpm - -
Rampinini | 20 1 x4 min/3 min rest | 12 x 20 | 40 89.5 % 6.0 8.1
et al. (Amateurs) HRmax
(2007)° 15x25 | 63 |905% |63 |84
HRmax
18 x 30 | 90 90.9 % 6.5 8.5
HRmax
Williams 9 (U17) - 20 x 15 | 50 164 bpm - -
and Owen 25x20 | 83 [166bpm |- -
(2007 30 x 25 | 125 171 bpm - -
Koklietal. | 16 (U15) 4 x 3 min/2 min rest | 20 x 15 50 176 bpm - 5.2
(2013) 87.1 %
HRmax
25 %18 | 75 180.1 bpm |- 5.6
89.0 %
HRmax
30 x 20 | 100 184.2 bpm | — 6.1
91.0 %
HRmax

SF Size of the field (m); APP Area per player; HR Heart rate; BLa~ ' Blood lactate concentration (mmol/L);
RPE Rated of perceived exertion
“HR values with verbal encouragement during task

Differences between 1 and 1.6 % of HRmax were found in the remaining studies
(Aslan 2013; Casamichana and Castellano 2010; Hodgson et al. 2014; Rampinini
et al. 2007).

The time—motion analysis may provide the justification for the greatest acute
physiological responses in bigger fields (Casamichana and Castellano 2010;
Hodgson et al. 2014). The study conducted by Casamichana and Castellano (2010)
revealed that players covered more 43.66 % of the distance in the bigger field
(273 m?) than in the smaller (74 m?). In the same study, it was also found that
players covered more 8.66 m/min of the distance in sprint in bigger field than in the
smaller. An increase of 26.24 % of the distance covered, and a greater distance
covered in sprint (including accelerations) in bigger format was also found by
Hodgson et al. (2014) (Table 5.6).

Despite the greater intensities found in bigger fields, the technical analysis that
compared different sizes in 5 versus 5 revealed that smaller field increases the
technical performance (Aslan 2013; Hodgson et al. 2014). More ball possessions,
passes, and successful passes were carried out in smaller fields. By the other hand,
more dribbles were made in bigger fields (maybe for the increase on the space to try
the dribble and the duel) (Table 5.7).



95

3se) SuLINp JUSWRFeINOJUS [BGIOA (PIM SIN[BA YH,
uonIoxa paAredIad Jo pajey Y ((1/[0W) UOHEHUIdUOD Jeoe] Poold |_PTg ‘Syel MesH yH 1oAeld 1od vary JdVv (W) PRY oyl Jo 3zIS S

5.2 Size of the Field: Review of Acute Effects

XewryH
[oreas 01-01 €°¢ - % L°06 wdq ¢'¢81 00T | ST x €
XeuryHq
[ereas 01-01 0°S - % 6'88 wdq 6°6L1 SL | 0T x o0
XewyH
[oreas 0101 ¥+ - % 6’98 wdq (°gLT 0S | 0T x 0T 181 UIW Z/UIW  x (ST 91 (€100 'Te 32 NRIOY
[ereas 01-0] 1°8 09 XewyH % L'68 801 | 9¢ x ¢
[areas 01-0] 6'L Y XeWYH % ¥'68 SL | 0€ x0T (smajewry) (L002)
[oreas 01-01 9°L €S XewyH % L'88 87 | ¥T x 91 1SQI UTWI ¢/UTU 4 x | 0T ‘e 30 tururdurey
- - wdq ggT I€T | SE x 0¢
- - wdq 0971 ¥6 | 0€ x ST
- - wdq /4] €9 | STx 0t 1SaI UMW /UMW € x | (L1 €1 (#000) 'Te 12 UaMQ
[ore0s
0Z—01 L1 v'e XeWyH % L'T8 881 | 0€ x 0S
[ore0s
0201 €°€1 9C XewyH % 1'6L SL | 0T x 0g| sers Og ‘U [/s Q¢ ‘U | x | 910 $1 (+00T) 'Te 30 osory
()
2444 | _e1d ¥H ddv E uownsey | syuedonred Apmg

S9ZIS

PIPY JUSIQPIP YIIM  SNSIOA { SuLmp s100h9 [eo130[01sAyd andy  $°S IqeL,



yse) SuLINp JUSWASEINOOUD [BGIDA IIM sanfeA YH,
UONIOXa PIAIdIRd JO parey HJY ((T/[0WL) UOHEHUDUOD JeIOE[ PoOld |_PTq 91kl MedH YH 1RAe|d 1od va1y JdV (W) P]oY oY) JO dZIS 4§

5 Acute Effects of Different Sizes of the Field

- —| xewryH % L8 wdq §91 00T | OF x 0S
- —| xewyH % L8 wdq 891 0TI | 0€ x OF
- —| xewyH % 98 wdq 491 09 | 0T x 0g| Isar UM Z/ul ¢ x ¥ (smajeury) 8 (¥102) 'Te 10 uos3poH
[ereas gz—0] 6°1 - SOIYH % L'18 ILT| 0€ x LS
[ereas gz—0] T'1 - SOIYH % v'6L 101 | €T x¥P uw oF x 1| (feuoneainay) o1 (€100) ue[sy
[oreas 01-01 L'S - XeuryH % 9'%6 €LT| t¥ xT9
[ere0s 0101 L'9 - XewyH % 9'%6 SLT| S€x0S
[oreas 01-01 L'9 - XewyH % 0°¢6 YL | €T x TE| ISl UM G/UI § x ¢ (910 01 | (0T0T) OUE[[ISED pUE BUBYDIIIESED)
- - XewyH % 068 00T | OF x 0S
- - XewyH % 006 0TI | 0€ x OF
- - XewWYH % 0'16 09 | 0T x0f| IsATUW Z/umW p x (o) 8 (6002) 1sn1q pue A3
[ere0s 0101 §'L 8¢S XewryH % 8'88 9TI | 0€ x T
[ere0s 01—0] 9L 0 XeuwryH % 8'88 88 | ST x¢S¢
[oreas 01-01 T'L s XewyH % 8'L8 96 | 0T x 8T| IsoI UM ¢/UIU 4 x | (smajewry) 0g (L007) 'Te 10 Tururduwey
- - wdq $91 ovl| Ob x S¢
- - wdq €91 SOT | S€ x 0¢
- - wdq 61 GL | 0€ x GT| Ise1umm gI/UmU ¢ x | Lt €1 (¥000) Te 10 UdMQ
444 | _®1d ¥H | (W) ddV ds udWISYY siuedonieg Apmg

96

SOZIS P[oY JUAISPIP IM G SNsIoA ¢ Sump s1o9pe [eorSojorsAyd anoy  ¢°§ dqe],



97

5.2 Size of the Field: Review of Acute Effects

(Y w81 < e dueIsip [BI0L 81 <@L ;U WY 6°LI-0°€]

SIp [210L 6C1-0'L @I *,_U WY 690 ¥ 0UISIP [2I0L 690 (L (W) duwSIp [&10L, L

Je 20uISIp [RI0L 6'LT-0€T L U WY 6°TI—0'L & d0ue)

LL - - - veer 00| OF x 0S
or - - - el 0zl|  0€ x OF

0 - - - zest 09 | 0T xO0F| Isorumuz/um g x4 (#100) Te 10 uos3poy
TrL 6081 £'99¢ T8LE| 9666 €LT| P xT9

8T 'SS1 £'67€ 906¢| 6806 SLI| €% 08 0102

6% zos 6'8€T L1or| 869 VL | €T x TE| 1S9 uIW G/uIw g x ¢ OUE[[2)SED) PUE BUBYOIIESE)

6LI0ET 6TI0L 690 ()
81 <dL aL aL aL aL ddv as uoun3ay Apmg

SOZIS POy JUSIOPIP UI G SNSIOA ¢ Julnp SIsA[eue uonow—owL], 9°s J[qe],



5 Acute Effects of Different Sizes of the Field

98

1Aerd 1od BaIY g4V (W) pley ay) Jo 9zIS S

L S10US ¢ sossed (g 00C| O¥ x 0S
8 s10ys ¢ sossed 1g 0cr|  0¢ x ov #102)
L S10Ys G sassed 7z 09 0Z x O€ | 1S9I UIWU Z/UIW ¢ x § (smajewry) § ‘Te 30 uosSpoH
sassed suorssassod
9°¢I1 [nJSSa20ns ¢*H¢ Ieq ¥°ey ILT| 0€ x LS
sossed suorssassod (Teuonea1day])
6¢cl [nJs$3%0ns 7°L¢ req ¥'Ly 101 €C x vy ur oy x 1 01 (€107) uelsy
(s219911p) (un)
J107B21pU] J107B21pU] J107e21puf ddv AS uowisoy sjuedionreq Apms

SOZIS P[oY JUAISPIP UI G SNSIOA G Suump ouewiojad [eoruyd9], L°S dqel



5.2 Size of the Field: Review of Acute Effects 99

5.2.6 Comparison of Different Area in 6 Versus 6 to 10
Versus 10 Formats

Different field sizes were compared in 6 versus 6 and 7 versus 7 formats. In the
study carried out by Rampinini et al. (2007), in 6 versus 6 format it was possible to
identify that the smaller format (64 m?) had the lowest heart rate responses, blood
lactate concentrations, and perceived exertion. Nevertheless, in this study, the
greater intensities were found in middle size (100 m?). The study carried in 7 versus
7 format was possible to verify that bigger format increased the heart rate responses
(1.9 % of HR max) and the perceived exertion (Table 5.8).

Similar to the study conducted in 5 versus 5, the technical performance was
greater in smaller field. More ball possessions, successful passes, and dribbles were
made in smaller field during the 7 versus 7 format (Aslan 2013) (Table 5.9).

Table 5.8 Acute physiological effects during large-sided games with different field sizes

Study Format Regimen SF APP (m?) | HR BLa~' | RPE [0-10
scale]
Rampinini 6 versus 6 | 1 X 4 min/3 min rest |24 x 32 64 86.4 % 4.5 6.8
et al. (2007)* HRmax
30 x 40 | 100 87.0 % 5.0 7.3
HRmax
36 x 48 | 144 86.9 % 4.8 7.2
HRmax
Aslan (2013) 7 versus 7 | 1 x 40 min 44 x 23 72 76.8 % - 0.9
HRres
57 x 30 | 122 78.7 % - 1.2
HRres

SF Size of the field (m); APP Area per player; HR Heart rate; BLa™" Blood lactate concentration (mmol/L); RPE Rated
of perceived exertion
% HR values with verbal encouragement during task

Table 5.9 Technical performance during large-sided games with different field sizes

Study | Format | Regimen |SF APP | Indicator (ball | Indicator Indicator
(min) (mz) possessions) (successful (dribbles)
passes)
Aslan |7 1 x40 44 x 23 | 72 |45.0 21.8 12.1
(2013) | versus 57 x30 [ 122|405 20.9 11.3
7

SF Size of the field (m); APP Area per player
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5.3 Conclusions

The size of the field influences the performance of players during SSCGs. Bigger sizes
increased the heart rate responses, blood lactate concentrations, perceived exertion,
distance covered, and the distance covered in sprint in all formats that have been
studied. In the other hand, better technical performances were achieved in smaller
sizes, thus suggesting that the decrease of the space may increase the opportunity to
exploit skills. Larger sizes may be more adequate to increase the physiological and
physical demands of the game and the smaller formats to develop the technic. To
better identify the meaning of smaller and bigger sizes of the field, Table 5.10 sum-
marizes the dimensions used by different authors per format of the game.

Only two studies analyzed the tactical behavior that emerges from different sizes
of the field (Frencken et al. 2013; Vilar et al. 2014). A study analyzed the influence
of three dimensions (40 x 20—80 m? per player; 52 x 26—132.5 m?* per player;
and 28 x 14—39.2 m? per player) during 5 versus 5 game in the shaping oppor-
tunities to maintain the ball possession, pass to teammates, and shoot at goal (Vilar
et al. 2014). The results of this study revealed that interpersonal distances between
players were significantly lower in smaller field and afforded greater opportunities
to maintain the ball possession (Vilar et al. 2014). Nevertheless, no statistical
differences between field sizes were observed for opportunities to shoot at goal and
pass to teammates.

In the other study (Frencken et al. 2013), the collective organization of the teams
in four different sizes of the field (30 x 20—75 m? per player; 24 x 20—60 m” per
player; 30 x 16—60 m? per player; and 24 x 16—48 m? per player) during 4 versus
4 games was analyzed. The results revealed that reducing the field length causes
players to close in on each other longitudinally (Frencken et al. 2013). It was also
found that the teams’ centroids tend to move more in the same direction longitu-
dinally in smaller fields. The decrease in the width of the field reduced the lateral
distances between teammates (Frencken et al. 2013).

Both studies (Frencken et al. 2013; Vilar et al. 2014) suggested that smaller sizes
increase the capacity to play with small interpersonal distances and increase the
capacity to maintain the possession of the ball. It was also suggested that small

Table 5.10 Field sizes considered small, medium, and large in different formats of the game

Format Small Medium Large

Dimensions APP Dimensions APP Dimensions APP
1 versus 1 10 x5 25 15 x 10 75 20 x 15 150
2 versus 2 15 x 10 38 20 x 15 75 25 x 20 125
3 versus 3 20 x 15 50 25 x 18 75 25 x 30 125
4 versus 4 20 x 25 63 30 x 20 75 30 x 35 131
5 versus 5 30 x 20 60 35 x25 88 42 x 30 126
6 versus 6 32 x24 64 40 x 30 100 48 x 36 144
7 versus 7 40 x 25 71 44 x 23 72 57 x 30 122

Dimensions length x width (m); APP Area per player (m?)
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fields also contribute to ensure synchronization between opponent’s centroids, thus
being an important indication to improve the capacity to flow based on the oppo-
nents’ dynamics and ball.

Trying to identify the appropriate sizes to design SSCGs, a pilot study deter-
mined the individual playing area of players during full-size matches by dividing
the area of the rectangle that includes all outfield players by twenty (Fradua et al.
2013). Six goal-to-goal areas split the field and the individual area per player was
determined per positioning of the ball in these areas. A larger area per player was
verified in the moments the ball circulated in the area closer to the opponent’s goal.
On the other hand, the smaller area per player was found in the moments the ball
circulated in the middle of the field. This study verified that individual area during
matches varies between 78.97 and 93.87 m”. The authors made the following
considerations for designing SSCGs according to the particular phase of play
(Fradua et al. 2013):

e Build-up play: 90 m? [range 70—110] area per player, with length to width ratio
of 1:1

e Transition play: 80 m? [range 65-95] are per player, with length to width ratio of
1:1.3

e Finishing phase: 90 m> [range 70-110] area per player, with length to width
ratio of 1:1

These interesting findings can be useful to coaches during the designing moment
of the games. Another important issue that may arrive from the use of different sizes
is the application during training sessions. Different sizes lead to different places to
organize the task. The use of games requires some visual marks of the boundaries.
Nevertheless, coach should save time to organize these fields. For that reason, he
may use the boundaries of a full soccer field to reduce some time in place the visual
marcs. Let us provide in Fig. 5.1, the official sizes of a soccer field.

B4 meters 9.15 meters

90 9.15 meters
e <> <> 40.3 meters % 7.32 meters
ters| € 5.5 meters
5.5 meters
® 11 meters
<>
16.5 meters

90-120 meters

Fig. 5.1 Standard soccer field measurements
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6vs.6
3vs.3 4ys.4

Tvs.7

lvs.1 2vs.2
5vs.5

Fig. 5.2 A possible place to develop different formats of the game for smaller sizes

Coaches may use some specific places in the field to mark the zone for SSCGs.
We would like to proposesome specific places in the field for some formats Fig. 5.2.

In summary, this chapter found that bigger sizes increases the acute physio-
logical and physical responses, and thus are more appropriate to develop the fitness.
On the other hand, smaller sizes are more appropriate for technical performance and
to increase the tactical behavior and collective organization of the teams. These
findings should be considered in the moment of designing SCCGs to soccer players
in different stages and competitive levels.
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