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Abstract
The main purpose of this study was to examine the extent to which possession games 
(POS) are efficient in stimulating the physical and physiological demands of compe-
tition and their relationship with the player’s position in competitive matches. A des-
criptive study was conducted with 19 professional footballers in Argentina (24.7±4.8 
years, 74.5±6.2 kg, 176.3±5.3 cm). Load was monitored by GPS and heart rate (HR) 
of each player in 16 competitive matches (eight observations for each tactical sys-
tem: 1- 3-4-3 and 1-4-2-1-3) and during three POS formats: 6 vs. 6, 7 vs. 7 and 8 vs. 8 
(eight observations for each format). The average (AHR) and maximum (MHR) heart 
rate and the HSLR (distance travelled >14.9 kph, per minute) and HILR (distance tra-
velled >19.9 kph, per minute) metabolic load rates were analysed. When the sample 
means were compared, both metabolic rates were significantly lower in POS, but with 
HSLR values representing 69-75% of the level reached in matches. The AHR value 
in POS was similar to competition (except 8 vs. 8), while the MHR was significantly 
lower in POS. When performance between playing positions was compared, no signi-
ficant differences were observed in the HILR and the HSLR for central defenders and 
midfielders or in all playing positions for the AHR. In conclusion, possession games 
could be used to recreate the physical and physiological demands to which players 
are exposed during competition, significantly influencing their internal-external load.

Keyword: physical performance, playing positions, tactical training, metabolic 
load rate, heart rate.  
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Introduction
Small-sided games (SSGs) are played on smaller pit-
ches, often under modified rules and with fewer pla-
yers than regulation football (Hill-Haas et al., 2011). 
The use of such games in professional player training 
is based on the premise that greater performance im-
provements are achieved when the specific demands of 
the sport are transferred (Dellal et al., 2011; Little, 
2009). Accordingly, SSGs enable players to get as clo-
se as possible to real competitive situations, and the 
physical, physiological, technical and tactical demands 
of a match can largely be reproduced (Dellal et al., 
2011; Dellal et al., 2012).

Global positioning system (GPS) technology has 
been used in professional football to quantify move-
ment demands on players during training or in com-
petition, providing movement parameters such as 
frequency and amount of impacts, distances, speeds, 
accelerations and decelerations (Casamichana et al., 
2015). Several authors have analysed these parameters 
during different types of small-sided games: number 
of players per team (Brandes et al., 2012; Hill-Haas 
et al., 2009), modification of certain rules (Hill-Haas 
et al, 2009), relative area per player (Casamichana & 
Castellano, 2010; Dellal et al., 2011; Porres et al., 
2010), comparison with competition (Casamichana et 
al., 2015; Dellal et al., 2012), floaters (Casamichana 
et al., 2018), etc. In terms of playing positions, a stu-
dy conducted by Lacome et al. (2017) compared three 
SSG formats (6 vs. 6, 7 vs. 7 and 8 vs. 8) to com-
petitive matches and then differentiated performance 
by the players’ positions on the pitch, concluding that 
central defenders accumulated more distance at high 
intensity than the other positions in the 6 vs. 6 format. 

Studies exploring rules inherent to tactical or stra-
tegic outcomes have also been published. For exam-
ple, Fradua et al. (2013) extrapolated SSG sizes from 
the actual pitch (11 vs. 11) to investigate variables re-
lated to tactics in the game and concluded that pitch 
size is a variable which influences ball possession. 
Thus, a variation in pitch size can create favourable 
and also unfavourable conditions for attack and de-
fence (Silva et al., 2016; Vilar et al., 2014). Equally, 
in the review by Hill-Haas et al. (2011), the authors 
suggested that “conventional” SSGs could facilitate 
the development of a core tactical concept with an ap-
propriate game context, although this will depend on 
its design. This fresh line of analysis leads to a new 
concept in sports games: the “possession game”. Pos-
session games (POS) are similar to conventional SSGs 
but have some different implications. In an SSG, pla-

yer deployment is totally random and the occupation 
of space is not pre-established, whereas in a POS the 
ownership of space is pre-established on the basis of 
intelligent occupation whereby the players who keep 
possession of the ball are deployed in such a way that 
the interrelationship between them and the space is as 
effective and efficient as possible, thereby making it 
possible to retain possession of the ball during the ses-
sion. The primary objective of this kind of training is 
to generate unoccupied spaces through individual and 
group movements in order to build up play and attack 
with greater fluidity, thus promoting factors inherent 
in strategy and tactics with greater transference to spe-
cific match situations. In high-performance football, 
many teams use this type of game as part of their tra-
ining sessions to emulate real competitive situations. 
Gaudino, et al. (2014) compared conventional SSGs 
and POS with 5, 7 and 10 players on each side in 
which no more than two touches were allowed in both 
games, whereas in the POS they had to keep the ball 
as long as possible. No detailed designs were given 
for each format and performance was not compared to 
competition. In other cases, and with the aim of eva-
luating modifying the rules on some tactical principles 
(attacking game patterns), Machado et al. (2016) used 
two types of POS called “small-sided conditioned ga-
mes” or SSCG (6 vs. 6) in which ball possession time, 
number of passes, players involved in each attacking 
action, etc. were compared, although no physical and 
physiological parameters or transfers to specific game 
situations were evaluated.

Against this backdrop, the first objective of this 
study was to compare physical and physiological de-
mands between POS and competition, since the for-
mer seek to reproduce basic principles of play which 
will subsequently be applied during competition. The 
second objective was to examine these demands in re-
lation to the player’s position during competitive mat-
ches on the assumption that the metabolic load rates 
in all POS formats are close to the levels observed in 
competition. 

Methodology 

Participants
A descriptive observational study was carried out with 
19 players belonging to the same club in the Argentinian 
Professional Football League, Series B, during the 2016-
17 season (age: 24.7 ± 4.8 years; body mass: 74.5 ± 6.2 
kg; height: 176.3 ± 5.3 cm; fat percentage: 9.7 ± 2.5 %). 
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The players were grouped by their position on the pitch: 
central defenders (CD: n=4), full-backs (FB: n=3), 
midfielders (CM: n=5), wingers (WIN: n=5) and 
forwards (FOR: n=2). The goalkeepers were involved 
in the activities but excluded from the study because the 
distance and intensities evaluated during training and/or 
matches differed from those for outfield players (Cle-
mente et al., 2013). Furthermore, they were only in-
volved in the POS in their specific role as goalkeepers. 

Before the start of the season, the players were eva-
luated using FIFA’s medical protocol. None of them 
presented any ailments, pathologies or injuries and no 
medical prescriptions were issued. All the participants 
were informed of the research objectives and voluntee-
red to participate in the study, which did not disrupt 
scheduled training. The study protocol was approved by 
the local Institutional Review Board and drafted in ac-
cordance with the Declaration of Helsinki (as revised at 
Fortaleza, 2013). 

Procedure 
The data for each match were gathered during the 2016-
17 season. In terms of the two tactical formations used 
by the coach in the course of the competition, 52% of 
the games were played using the 1-3-4-3 formation (go-
alkeeper; three central defenders; two full-backs, two 
midfielders; one forward and two wingers) and 48% 
using the 1-4-2-1-3 formation (goalkeeper; two cen-
tral defenders, two full-backs; three midfielders; one 
forward and two wingers). All the matches were played 
on natural grass football pitches with standard dimen-
sions.

During the season, each player’s GPS and heart rate 
were monitored 16 times (eight observations for each 
tactical system). In order to rule out possible effects of 
performance loss due to mental fatigue or incidents rela-
ted to match strategies, only players who completed the 
first half of each game (Paul et al., 2015; Lacome et al., 

2017) under normal conditions and with the same role 
on the pitch were considered. 

In each competitive micro-cycle, the players perfor-
med five sessions with the ball lasting 45 minutes net 
(average) in each session, one to two weekly strength 
sessions and the match (the average total distance per 
micro-cycle was 31.6 km).  

Instruments and measurements
All the physical and physiological parameters were 
assessed using the ZephyrTM GPS 10 Hz monitoring 
system and telemetric heart rate measurement (pre-
viously validated by Brooks et al., 2013; Kim et al., 
2013). In order to limit inter-unit error, each player 
used the same GPS module and frequency meter for 
both POS and matches (Buchheit et al., 2013). The units 
were switched on 15 minutes before the beginning of 
each activity following the ZephyrTM (USA) instructi-
on manual. After the recording of the activity, the data 
were downloaded to a laptop and analysed with the Om-
niSenseTM v4.1.4 software. 

The following parameters were monitored: distan-
ce travelled at moderate intensity, in metres (14.9-19.8 
kph); distance travelled at high intensity, in metres 
(19.9-25.2 kph); distance travelled at sprint, in metres 
(above 25.2 kph); average heart rate (AHR; bpm), and 
maximum heart rate (MHR; bpm). Speed classification 
was based on the system used by Di Salvo et al. (Di 
Salvo, et al., 2009; Di Salvo, Pigozzi, González-Haro, 
Laughlin & De Witt, 2013) and the four study variables 
were obtained from these parameters (Table 1).

Possession games: design
Three basic principles of play were considered when the 
POS was designed: a) ball possession through individual 
movements towards group movements (deep movements, 
diagonal movements, etc.); b) passing, depending on the 
unoccupied space and on the different movements (side 

Table 1 
Study variables and their definitions. 

Variable Definition

High speed load rate (HSLR) Quotient between distance travelled at moderate intensity, high intensity and sprint by 
the amount of time of each activity in metres per minute.

High intensity/sprint load rate (HILR) Quotient between distance travelled at high intensity and sprint by the amount of time 
of each activity in metres per minute.

Average heart rate (AHR) Average heart rate obtained during the observed period in beats per minute.

Maximum heart rate (MHR) Maximum heart rate obtained during the period observed in beats per minute
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pass looking for width, vertical pass looking to advan-
ce, through pass between the lines, etc.); and finally, 
(c) ball recovery, which involves intercepting an oppo-
sing player in possession of the ball and thus prevent 
him from moving forward in the attack. Based on these 
principles, three POS formats were selected: 6 vs. 6, 7 
vs.7 and 8 vs. 8. As a proposal, different specific POS 
options were designed by the authors of this study, each 
one with well-defined objectives for the attacking and 
defensive system (Table 2). In order to establish a com-
mon denominator, the same combined design was esta-
blished and tested for the different formats, hence four 
designs with a clearly-defined structure and objectives 
were ultiately obtained for each POS format (Table 2).

The games were played “with no limit on the number 
of touches” (except at the time of shooting) on natural 
grass football pitches with standard dimensions.

The dimensions of each design were selected based 
on the observations described in the paper by Fradua 
et al. (2013): the relative playing area (m2 per player) 
between 65-110 m2 and the ratio between the pitch 
length-width distances from 1:1 to 1:1.3. The avera-
ge measurements of each format are shown in Table 
3. The same monitoring procedure was performed for 
each POS design as in matches. It was conducted in two 
rounds in series lasting eight minutes (two minutes of 
recovery between series) and each design was evaluated 

Table 2 
Proposed seven POS designs for the three formats studied. 

N Format* Design: organisation and objectives            Diagram

1 8 vs.8 
(34x48)

6 vs. 6 
(25x38)

Organisation: 5 areas arranged vertically with 6 mini-goals placed 
five metres from each touchline. Objective: possession of the ball 
between the areas to generate movement from one side to the 
other in order to clear the areas around the goals. Meanwhile, 
the defenders have to move based on the ball, occupying the 
area where the ball is and the two adjacent strips and attempt to 
recover it as quickly as possible. No more than one player from 
each team can occupy each square and goals may be scored in 
any of the six goals.

2 8 vs. 8 
(34x48)

7 vs. 7 
(30x40)

Organisation: 8 squares and two 5-metre strips at the sides; a 
goal (with a goalkeeper) five metres from each goal line. The 
game begins with 1 vs. 1 in each square. Objective: possession 
of the ball to generate spaces between the squares. For a player 
to be eligible to shoot, the ball must travel from one side to the 
other through at least four squares. The defenders have to press, 
trying to recover the ball as quickly as possible. No more than one 
player from each team can occupy each square and goals may 
be scored in either goal. 

3 8 vs. 8 
(30x32 + 
banda 
lateral de  
5 metres)

Organisation: 1 square comprised of 4 triangles plus a 5-metre 
strip at the base of each triangle; a mini-goal five metres from 
each base; 4 players from each team are arranged in two oppo-
site triangles and try to win possession of the ball between the 
triangles. Objective: for a player to be eligible to shoot, five pas-
ses must be made, followed by a pass between the lines to set 
up a player on the same team, but from the opposite triangle and 
coming from the sides. No more than two players from each team 
may occupy each triangle and goals may be scored in any of the 
four goals.
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on different days during the season (total: eight observa-
tions for each format).

Statistical analysis    
A preliminary exploratory analysis was carried 
out followed by a normality and homogeneity test. 
Descriptive statistical measurements such as mean and 
standard deviation (SD) were calculated for each position 

and condition. A linear mixed-effects model was used 
to determine position and condition effects. For each 
response variable the fixed effects were the condition 
and the position. The player was considered to be a 
random effect. This model makes it possible to calculate 
the condition and position effect separately, considering 
an autocorrelation between observations made about the 
same player. The model was adjusted using the restricted 
maximum likelihood (REML) method. The results 

4 8 vs. 8 
(34x44)

7 vs. 7 
(30x40)

Organisation: 4 squares and a 5-metre strip on each of the si-
des; two goals (with goalkeeper) five metres from each goal line. 
Objective: possession of the ball with the aim of creating clear 
spaces between the squares to create scoring opportunities. 
The defenders have to press to recover the ball. Variations: for a 
player to be eligible to shoot, the ball must: 1. travel through at le-
ast three squares; 2. travel through all the squares; 3. travel from 
one side to the other. No more than two players from each team 
may occupy each square. Goals may be scored in either goal.

5 7 vs. 7 
(25x30 
cada  
rombe) 
6 vs. 6 
(22,5x25 
cada  
rombe)

Organisation: double diamonds joined together forming 2 triangles 
in the middle; four mini-goals (five metres from one side of each 
diamond); 2 teams of 6 or 7 players divided equally (3-3 or 4-3). 
Objective: possession of the ball between the diamonds until 5 
passes are made, then 1 player from the same team has to “go 
down” or move to the adjacent triangle to shoot with a single 
touch. No more than two players from each team can occupy 
each diamond and goals may be scored in any of the four goals.

6 6 vs. 6 
(25x34)

Organisation: 5 areas arranged vertically with 2 mini-goals placed 
five metres from each goal line. Objective: possession of the ball 
between the areas to reach the final zone with a through pass. 
The defenders have to press to recover the ball as quickly as 
possible. Variations: for a player to be eligible to shoot, the ball 
must: 1. travel through at least two areas; 2. travel through three 
areas, and 3. travel through four areas, reaching the end zone in 
each variant in order to score. Goals may be scored in any of the 
four goals.

7 7 vs. 7 
(30x46)

6 vs. 6 
(26x36)

Organisation: 3 areas arranged vertically, with a 5-metre strip 
around the pitch; 4 goals (with goalkeeper) five metres away from 
each side of the pitch. Objective: possession of the ball between 
the areas with the aim of reaching the aforementioned strip with 
a through pass. The defenders have to press to recover the ball. 
Variations: for a player to be eligible to shoot, the ball must: 1. 
travel through at least two areas; 2. travel through all three areas, 
and 3. move from one side to the other. Goals may be scored in 
any of the four goals.

 * In brackets, the width and length of the pitch used in each design (in metres).
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include the table with the estimation of the model’s 
parameters, standard errors and p-values. Statistically 
significant differences were reported at a level of 5% 
(probability of type I error). The statistical calculations 

were performed with the R statistical software version 
3.4.3. The statistical report was prepared with the knitr 
statistical package which makes it possible to replicate all 
aspects of the analysis. 

Table 3 
     Dimensions and time spent on the three POS formats (mean ± SD)

POS format Time (min) Pitch area  (m2) m2 per player Length/width ratio

6 vs. 6 2 x 8 895 ± 48,4 74,6 ± 4,0 1:1,3 ± 0,1
7 vs. 7 2 x 8 1207,5 ± 116,9 87,6 ± 6,7 1:1,3 ± 0,1
8 vs. 8 2 x 8 1585 ± 55,6 99,1 ± 3,5 1:1,3 ± 0,1

Table 4 
Values obtained for each study variable by tactical position for the three POS formats and the two tactical systems 
(mean ± SD). n=19 corresponds to sample data. 

6 vs 6 7 vs 7 8 vs 8 1-3-4-3 1-4-2-1-3

HILR (mpm)
CD 2,7 ± 1,1 2,8 ± 1,7 2,4 ± 1,2 4,3 ± 1,0 5,1 ± 0,4
FB 3,1 ± 1,2 3,1 ± 1,7 2,6 ± 1,2 8,8 ± 2,3 9,0 ± 0,8
CM 2,2 ± 1,3 3,4 ± 2,5 3,1 ± 1,3 5,1 ± 1,0 5,3 ± 1,5
FOR 2,8 ± 1,0 5,0 ± 2,2 3,3 ± 1,2 9,7 ± 1,4 10,4 ± 1,1
WIN 3,0 ± 1,7 2,3 ± 1,5 3,7 ± 1,6 7,3 ± 1,9 11,6 ± 2,2
n=19 2,7 ± 1,1* 3,5 ± 2,1* 3,0 ± 1,2* 7,0 ± 2,6 7,9 ± 2.8
HSLR (mpm)
CD 15,7 ± 3,3 13,9 ± 5,1 11,5 ± 4,2 14,8 ± 1,4 17,7 ± 0,5
FB 19,1 ± 5,0 17,4 ± 3,6 15,9 ± 2,3 25,4 ± 6,1 24,4 ± 2,4
CM 14,6 ± 2,3 15,0 ± 5,2 16,1 ± 2,8 18,0 ± 3,2 21,0 ± 3,7
FOR 15,4 ± 2,9 19,6 ± 4,4 15,7 ± 1,1 25,3 ± 2,9 25,3 ± 0,8
WIN 12,5 ± 4,4 13,4 ± 6,6 11,0 ± 4,2 19,5 ± 2,9 24,9 ± 0,1
n=19 15,5 ± 3,5* 16,2 ± 4,9* 14,4 ± 3,3* 20,5 ± 5,2 22,3 ± 3,8
AHR (bpm)
CD 172,6 ± 11,6 168,7 ± 14,3 166,8 ± 12,1 167,8 ± 9,5 170,9 ± 2,1
FB 173,9 ± 4,3 174,1 ± 8,5 166,3 ± 5,7 178,2 ± 5,3 176,1 ± 7,9
CM 170,8 ± 4,6 170,9 ± 8,5 169,5 ± 10,6 173,0 ± 6,4 175,7 ± 6,8
FOR 172,2 ± 13,7 171,5 ± 4,7 165,2 ± 5,0 173,9 ± 4,6 174,6 ± 2,4
WIN 166,3 ± 12,2 163,7 ± 13,0 160,1 ± 4,9 159,8 ± 14,4 161,7 ± 14,0
n=19 171,6 ± 6,7 170,3 ± 9,0 166,3 ± 8,2* 171,6 ± 8,4 173,0 ± 8,5
MHR (bpm)
CD 186,0 ± 9,2 184,2 ± 11,0 182,2 ± 10,6 191,7 ± 8,8 192,8 ± 5,8
FB 186,4 ± 4,7 189,2 ± 2,1 183,1 ± 0,4 197,4 ± 3,6 196,5 ± 3,5
CM 186,1 ± 2,4 188,6 ± 5,8 184,9 ± 7,5 195,0 ± 4,6 196,8 ± 3,4
FOR 189,3 ± 13,5 188,0 ± 1,9 181,9 ± 8,7 197,5 ± 4,9 198,2 ± 3,9
WIN 178,6 ± 12,7 182,7 ± 7,1 170,6 ± 9,3 183,1 ± 7,6 183,2 ± 10,6
n=19 186,2 ± 6,2* 187,0 ± 6,1* 181,8 ± 8,4* 194,1 ± 6.9 194,8 ± 6,3

* p < 0,001 vs. 3-4-3 and 4-2-1-3
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Results
The box plots for each study variable are set out in fi-
gures 1, 2, 3, 4, 5 and 6. The means (± SD) of the 
metrics for the different playing positions are shown in 
Table 4.

When the values obtained in the means between the 
POS formats and the two tactical systems are compared, 
both the HILR and the HSLR are significantly lower 
than the means obtained in matches (p< 0.001). In the 
case of the HILR, these values represent between 38.6 
and 50% in the 1-3-4-3 formation, and between 37.5 
and 48.6% in the 1-4-2-1-3 formation (Figure 1). For 
the HSLR, the values represent a higher percentage: 70 
to 75.2% for 3-4-3 and 69.2 to 72.3% for 4-2-1-3 (Fi-
gure 1). 

With regard to cardiovascular performance during 
effort, the AHR value in POS was no different from in 
matches, with the exception of 8 vs. 8 where between 5 
and 7 fewer bpm were observed in both tactical forma-
tions (3.1 to 3.9% less) (Figure 2). However, for MHR 
the sample averages in POS are significantly lower than 
in matches (4 to 7% lower, 7 to 13 fewer bpm) (p< 
0.001) (Figure 2). 

To compare performance between playing positions 
on the pitch, the values of all the POS formats were grou-
ped together and compared with the ones obtained in 
matches (both tactical formations): significant differen-
ces were observed in the HILR and HSLR variables in 
the positions FB (p< 0.01), WIN (p< 0.001) and FOR 
(p< 0.01) (figures 3 and 4). These differences represent 
29.9%, 30.7% and 44.6%, respectively, in the HILR, 
while the percentage differences are even greater for the 
HSLR (67%, 63.2% and 68.3 %, respectively). 

With regard to the cardiovascular response to effort 
obtained for each position, no significant differences 
were observed in the AHR between the three POS for-
mats and matches. By contrast, the mean MHR values 
differed significantly between POS and matches in all 
playing positions (figures 5 and 6).

Discussion
The primary objective of this study was to compare the 
physical and physiological demands between POS and 
competition and subsequently to examine these demands 
in relation to player position during competitive matches. 
The analysis of the POS data describes competition-like 

Figure 1 
Box plots for the high intensity/sprint load rate (HILR; mpm) and high speed load rate (HSLR; mpm) variables for each POS format and 
the two tactical formations in matches. 

H
IL

R

H
SL

R



J. Vilamitjana et al. Comparison of Physical Demands between Possession Games and Matches in Football   

PH
YS

IC
AL

 P
RE

PA
RA

TI
O

N

82Apunts. Educació Física i Esports  | www.revista-apunts.com 2020, n.º 141. 3rd Quarter (July-September), pp. 75-86

Figure 2 
Box plots for the maximum heart rate (bpm) and average heart rate (bpm) variables for each POS format and the two tactical 
formations in matches.

Figure 3. 
Box plots for the high intensity/sprint load rate (HILR; mpm) variable for each playing position between POS and matches (both tactical 
formations).
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performance in central defender and midfielder posi-
tions, and cardiovascular response is also similar to 
match performance in the 6 vs. 6 and 7 vs. 7. Although 

the metabolic rate variables are significantly lower than 
in competition, the accumulated distances based on the 
number of metres above 14.9 kph is a sufficient yardstick 

Figure 4. 
Box plots for the high speed load rate (HSLR; mpm) variable for each playing position between POS and matches (both tactical 
formations).
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Figure 5 
Box plots for the average heart rate (bpm) variable for each playing position between POS and matches (both tactical formations).
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for assessment when stimulating these intensities (69 
to 75% in both tactical formations). In a study using a 
similar methodology, Lacome et al. (2017) compared 
conventional small-sided games (4 vs. 4, 6 vs. 6, 8 vs. 
8 and 10 vs. 10) and competitive matches (1-4-3-3 for-
mation) and concluded that only the 10 vs. 10 format 
allowed players to reach intensities and distances simi-
lar to those obtained during matches. In relation to the 
HILR variable, other research has found low percenta-
ges in high-intensity running and sprinting in small-si-
ded games with the same format as this study (Owen et 
al., 2014). Owen et al. (2014) report that these formats 
do not induce high-speed movement compared to ones 
with larger pitches and therefore more players (9 vs. 9 
to 11 vs. 11). In another study by Gaudino et al. (2014), 
the authors compared small-sided games with possession 
games in three different formats (5 vs. 5, 7 vs. 7 and 
10 vs. 10) and reached the same conclusion as Owen et 
al. (2014), while further arguing that this effect was due 
to a larger pitch area and less pressure from opponents, 
with greater options for passing between players. In the 
comparison of performances between playing positions, 
significant differences were identified in the HILR and 
HSLR variables for the FB, WIN and FOR positions. 
Lacome et al. (2017) observed significant levels of diffe-
rentiation when comparing SSG formats at speeds above 
14.4 kph: central defenders covered a greater distance at 

that speed than midfielders in the 6 vs. 6 format, while 
full-backs covered a greater distance than forwards in 
the 8 vs. 8. 

With regard to effort-related cardiac response, the 
mean AHR values in POS are similar to matches (with 
the exception of 8 vs. 8), and the same applies when 
these values are compared by playing position. Research 
by Casamichana et al. (Casamichana et al., 2013; Casa-
michana et al., 2015) analysed physiological variables 
such as the AHR in three SSG formats (3 vs. 3, 5 vs. 
5 and 7 vs. 7) and found significant correlations with 
external load measurements such as total distance tra-
velled, although the strength of the relationships dimi-
nished when this variable was associated with actions 
performed at high speed (> 18 kph) or sprints (> 21 
kph). Lacome et al. (2018) compared large SSGs (40x55 
metres, 18 players, 118 m2 per player) with smaller 
ones (25x30 metres, 13 players, 61 m2 per player) and 
found an MHR of 79.3-80.6%, whereas in this study va-
lues ranging from 91.4 to 92.1% were observed. The-
se differences might be explained by the design of each 
game: when comparing performances between POS and 
SSGs, it ought to be borne in mind that the continuous 
interaction of core concepts related to the basic principles 
of POS are very different in SSGs, where the instructions 
are contingent on one-, two- or three-touch play and sco-
ring as quickly as possible. In fact, during POS there is a 

Figura 6. 
Box plots for the maximum heart rate (bpm) variable for each playing position between POS and matches (both tactical formations).
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compelling need to generate movement from the indivi-
dual to the group to create free spaces and then, when 
the ball is lost, the obligation to recover it in fresh pos-
session. This might well be a significant factor in the 
evaluation of physical performance parameters. Authors 
such as San Román-Quintana et al. (2013) found that the 
number of touches allowed per individual possession in 
SSGs (7 vs. 7) impacted physical and physiological de-
mands and, unlike other authors, they noted a greater 
cardiac response and greater distances travelled in the 
formats with free-touch play (higher AHR during free-
touch SSGs: 159.4 ± 10.7 bpm compared to two-touch 
SSGs: 146.9 ± 8.4 bpm). In contrast to the foregoing, 
Gaudino et al. (2014) concluded that all high-intensity-
related parameters were higher during SSGs compared 
to POS. However, their study does not specifically des-
cribe the design of the POS except for some differences 
in relation to the SSGs: no goalkeepers were used, the 
pitch area per player was higher to make up for the abs-
ence of goalkeepers, and the only instruction mentioned 
was the highest possible possession of the ball versus the 
action of the opponent.  

Study limitations
The main limitation of this study lies in the small num-
ber of players included by tactical role, since only 19 
footballers were involved, with a range of two to five 
players in each subgroup. A study involving a larger 
number of players in each playing position is therefore 
suggested to achieve more robust conclusions. 

Future lines of research
Further study of the various POS formats is a pressing 
need. Hitherto, the emphasis has been on an infinite 
number of exercises proposed, with variations in pitch 
size, number of players in each team, game instructions 
and different designs in the shape of the pitch to be 
used. Factors inherent to modifying particular rules and 
transfer to specific game situations should also be em-
pirically investigated. It would additionally be crucial to 
inform coaches and fitness trainers about how changing 
the rules in the game, such as delimiting areas, their 
format and design, number of players, etc., impacts 
physical, physiological and motor demands. 

Conclusions
The data obtained from this study describe a cardiovas-
cular performance in the 6 vs. 6 and 7 vs. 7 formats 

that is consistent with matches, whereas in the central 
defender and midfielder positions, the HSLR and HILR 
levels are similar to competition values. Based on the 
foregoing, possession games could be used to stimu-
late the physical and physiological demands to which 
players are subjected during competition, thereby pro-
foundly influencing their internal and external load. 
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