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ABSTRACT: The main aim was to determine the differences between four training games and competitive
matches (CM) according to position and compared to the most demanding passages (MDP) of competitive
match play. Global Positioning System data were obtained from 21 football players belonging to the reserve
squad of a Spanish La Liga club during the 2015/16 season. The training games were small-sided games (SSGs)
with 5 and 6 and large-sided games with 9 and 10 outfield players per team. The players were categorized
based on positional groups: full back (FB), central defender (CD), midfielder (MF), offensive midfielder (OMF),
and forward (FW). The variables recorded were the distance covered (DIS), DIS at high speed (HSR; >19.8 km·h-1),
DIS at sprint (SPR; >25.2 km·h-1), high metabolic load distance (HMLD; >25.5 W·kg-1) all in m·min-1, average
metabolic power (AMP; W·kg-1) and number of high-intensity accelerations (ACC; >3 m·s-2) and decelerations
(DEC; <-3 m·s-2), both in n·min-1. The MDP was analysed using a rolling average method for AMP as a criterion
variable, where maximal values were calculated for time windows of 5 and 10 minutes of CM and after that
compared with the training game formats. As the SSG format increases, all the rest of the variables increase
and the number of cases with significant interposition differences also increases (effect size [ES]: DIS: 0.7-2.2;
HSR: 0.7-2.1; SPR: 0.8-1.4; HMLD: 0.9-2.0; AMP: 0.8-1.9; ACC: 0.8-1.7; DEC: 0.5-1.7). The large-sided game
10v10 + 2 goalkeepers over-stimulates sprint values relative to MDP (all: 121.0% of MDP, ES=0.5-1.8). This
study provides useful information for coaching staff on the heightened impact of different training game formats
on physical load, considering positional differences in relation to the MDP of competitive match play.
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INTRODUCTION
Football is a sport with high-intensity episodes combined with long

in games [8]. Then the average values usually used to describe the

periods, approximately 70% of the total match time, in low-intensi-

physical performance pattern of competing players may hide most

ty ranges [1]. The total distance covered ranges between 9.5 and

demanding passages of play (MDP) that exceed these values [9] and

~12 km in a competitive match [2-3], of which a distance between

which, if not addressed, might underestimate some periods of real

220 and 1900 m is covered at high speed (~19.8 km·h-1) while

competitive match (CM) intensity. To describe the MDP in competi-

distances between 200 and 500 m are covered at sprint

tion in both rugby league [10] and football [11] a number of time

(~25.0 km·h-1) [1-2-3]. In the course of the game the players change

windows have been proposed [12] for calculating the power law

activity around 1400 times [4-5], which might entail accelerations

relationship [13], while the rolling average [14] is the best way to

and decelerations in some cases of high intensity (2.5 m·s-2) between

find the most intense periods of a CM. A number of variables have

50 and 100 times per game [3-6]. However, all these values are an

been used to describe this MDP in football such as m·min-1 [11-15],

average of the mean activity performed by a player in competition [9].

metabolic power and cumulative accelerations and decelerations [16].

It is known that the intra- and inter-player variability of physical

However, to the authors’ knowledge there are no research studies in

demand is high [7], especially to the extent that the speed ranges

which the MDP are analyzed considering several dependent variables

chosen for the analysis are higher due to contextual variables involved

simultaneously.
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One of the advantages of various-sided training games is that they

midfielder (MF: n=3), offensive midfielder (OMF: n=3), and forward

can be modified to adjust their load and intensity [17], something

(FW: n=5). Although ethics committee clearance was not re-

which might be considered when scheduling training sessions. The

quired [19], prior to the commencement of the study all the subjects

MDP have recently been compared with training game formats in

were informed of the aims and requirements of the research and the

football [11-15]. To do this, variables that describe displacement

players gave their informed consent for participation in the research

intensity (e.g. total distance or distance at high speed per minute)

study. The study conformed nevertheless to the recommendations of

and mechanical work (AU per minute) in tasks played at 4v4, 6v6,

the Declaration of Helsinki.

8v8 and 10v10 have been calculated. The study concluded that
SSG formats over-stimulated musculoskeletal demand mechanical

Design

work variables with respect to the MDP in competition and under-

GPS (Global Positioning System) data were collected during the

stimulated the distance covered at high speed.

2015/16 competitive season to establish the position-specific de-

The existence of a positional profile in competition demands is

mands of small-sided games, large-sided games and CM, expressing

not new [7]; the MDP are also specific to the position occupied by

their demands relative to practice time (m·min-1 or n·min-1) and

the player on the playing field [15-18]. Interest is growing [11] in

values relative to the MDP of competitive match play (% of MDP).

learning whether, as in the case of competition, SSGs stimulate dif-

For calculating the MDP, the time-window was 5 min for the small-

ferent positional groups in a particular way. Specifically, in this pa-

sided games (SSG5: small-sided game 5v5 + 2 goalkeepers (Gks)

per [11], the positional groups that were most and least overloaded

and SSG6: small-sided game 6v6 + 1 joker + 2 goalkeepers) and

during SSGs were central defender and midfielder respectively. How-

10 min for the large-sided games (LSG9: large-sided game 9v9

ever, due to their training applications, it would be handy to be able

+ 2 goalkeepers; LSG10 and CM); the time windows used are the

to describe the MDP using several variables simultaneously.

usual ones for each game format. These data were drawn from the

The main aim was to estimate the differences between four training game formats with goalkeepers and CM according to position-

daily player monitoring in which player activities were routinely measured over the course of the season.

specific activity and duration compared to MDP using AMP as a

Based on the recommendations of Akenhead et al. [2], training

criterion variable. This study might help coaches to learn whether

load data were analysed with respect to the number of days before

proposed tasks underload, replicate or overload the requirements of

or after a match (MD minus or plus). The training sessions that are

the MDP of competitive match play, something which might be

contextualized below were composed of integrated content (e.g. tac-

considered when scheduling training sessions.

tical, technical and physical factors were amalgamated): MD+1 was
the session the day after the competition where players split into two

MATERIALS AND METHODS

training groups. The first group included players who had completed

Participants

>60 min of competition. The aim of this session was to recover from

Data were collected for 21 football players (20.4 ± 1.2 years,

the previous match, so the recovery term was used: MD+1R. Play-

1.79 ± 0.06 m, 70.2 ± 6.5 kg) belonging to the reserve squad of

ers conducted low-impact activity combined with recovery exercises.

a Spanish La Liga club. The players were grouped according to their

The second group included players who had completed <60 min of

playing position as central defender (CD: n=4), full back (FB: n=6),

competition. This group worked within a technical circuit followed

TABLE 1. Number of records in each game format and competitive matches according to the players’ position.
Player’s position

SSG5

SSG6

LSG9

LSG10

Official match

Total

CD

10

9

27

34

42

122

FB

18

26

31

41

60

176

MF

12

13

22

24

40

111

OMF

8

10

20

23

34

95

FW

9

15

24

32

51

131

Total

57

73

124

154

227

635

CD = central defender; FB = full back; MF = midfielder; OMF = offensive midfielder; FW = forward; SSG5 = small-side game
5v5 + 2 goalkeepers; SSG6 = small-side game 6v6 + 1 joker + 2 goalkeepers; LSG9 = large-sided game 9v9 + 2 goalkeepers;
LSG10 = large-sided game 10v10 + 2 goalkeepers.
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by a positional game and a small-sided game (SSG) with goalkeep-

is based on energy expenditure by players. The measures combine

ers (area: 30-60 m2 per player). This session attempted to replicate

the energy expenditure associated with constant speed activity as

competition loads, so the compensatory term was used: MD+1C.

well as acceleration and deceleration activity [1-27]. This variable

MD-4 was the session four days before the competition and aimed

has been analysed as an indicator of metabolic expenditure in previ-

to develop the players’ strength and power capabilities. This con-

ous papers [28-29-30]. Given the possible limitations of this variable,

sisted of a gym workout followed by positional games and an SSG

Rampinini et al. [31] analysed the recording capacity of 10 Hz GPS

with goalkeepers (area: 25-50 m2 per player). MD-3 was the session

units and found a strong correlation with the criterion device (laser

three days before the competition and aimed to tactically prepare

device, standard error = 2.4 to 2.9%). Therefore, this metric is a

players for the next match. The structure consisted of a moderate

precise measure for evaluating external demands in football where

2

intensity positional game (area: 70-100 m ) and concluded with an

high-intensity random efforts occur at both high and low speeds [16].

11 v 11 match (72 × 65 m). MD-2 was the session two days before

STATSports software was then used for the computation of a moving

the competition. The load was focused on technical-tactical elements.

average over the AMP variable using two different durations (5 and

The structure of the session was as follows: control and passing

10 min) and the maximum value for each duration was recorded.

sequences, a positional game with a low number of players per team,

As a result, for each individual match the period with the highest

and tactical exercises. MD-1 was the session before the competition

AMP values was selected and analysed for each of the two moving

and was primarily geared towards activation drills replicating the

average durations.

tactical competition scenarios and concluded with set pieces [20].
Data were collected throughout 37 CM (13 wins, 15 losses, and

Training game formats and competitive matches

9 draws). The team usually played in a 1-4-3-3 formation, with a Gk,

A total of 635 individual records (n= 408 for training game formats

two FBs, two CDs, one MF, two OMFs and three FWs. Only data from

and n= 227 for CM) were obtained. The distribution of records in

st

nd

players who completed the 1 or 2 half of the CM were analysed.

each training game format and CM for each of the positions is shown

Players with fewer than 6 full halves completed were not included

in Table 1.

in the analysis and nor were Gks.

Only the most standardized training game formats over the season
were used for analysis: 1) SSG5: dimensions: 33 x 40 m, and dura-

Physical Variables

tion: 05:39 ± 01:12 min:s; 2) SSG6: dimensions: 33 x 40 m, and

The variables recorded were the distance covered (m·min-1), distance
-1

-1

covered at high speed running (HSR: >19.8 km·h , m·min ); dis-1

-1

duration: 05:57 ± 01:24 min:s; 3) LSG9: dimensions: 72 x 65 m,
and duration: 12:03 ± 02:44 min:s; 4) LSG10: dimensions:

tance covered at sprinting (SPR: >25.2 km·h , m·min ); the num-

105 x 65 m, and duration: 10:41 ± 02:32 min:s. Training game

ber of high-intensity accelerations and decelerations (ACC/DEC:

formats were performed on a natural grass surface and the ball was

-2

-1

> 3 m·s , n·min ); the high metabolic load distance (HMLD:

always available by prompt replacement when out with the aim of

>25.5 W·kg-1, m·min-1); and the average metabolic power (AMP:

maximizing effective playing time [32]. Analysed game formats were

-1

W·kg ); the intensity thresholds used were established based on

conducted in the final part of the sessions. SSG5 and SSG6 were

previous studies [1-21-22-23].

performed in sessions MD + 1C and MD-4, while LSG9 and LSG10
were performed in MD-3. Training game formats included the offside

Procedure

rule. The demands were studied according to the position of the

The activity profile of the players was monitored during each training

players during match play. Data from jokers and Gks were not in-

game format and CM using a portable 10 Hz GPS unit (Viper Pod,

cluded in the analysis. Pauses between repetitions in the training

50 g, 88 x 33 mm, STATSports Viper, Northern Ireland) as used in

game formats were excluded.

previous studies [24-25]. The accuracy of these devices has been

The SSG5 and SSG6 were relativized to the values obtained in

studied recently, with 2.53 ± 6.03% estimation error in distance

the MDP of the CM with the time window of 5 min, while the LSG9

covered, with accuracy (%) improving as the distance covered in-

and LSG10 were relativized through comparison with the time win-

creases and the speed of movement decreases [26]. The GPS mod-

dow of 10 min. Also, the average of CM was compared with the MDP

el used in this study was worn in a purpose-designed vest inside a

of 10 min. Unlike previous studies [11], the determination of MDP

mini pocket positioned in the centre area of the upper back, just

made possible through the moving average duration method was not

above the shoulder blades, thus not affecting mobility of the upper

used in the various-sided games with goalkeepers studied.

limbs and torso. Upon completion of each training session and CM,
GPS data were extracted using the appropriate proprietary software

Statistical analysis

(Viper, STATSports, Northern Ireland).

The data are presented as means and standard deviations

In order to calculate the intensity of the four training game formats

(mean ± SD). The homogeneity of variances was examined by means

and CM in relation to the MDP of competitive match play, the mov-

of Levene’s test. The presence of significant differences among train-

ing average duration method was used with the AMP variable. AMP

ing game formats and CM was determined by means of a 2-tailed
Biology
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TABLE 2. Relative values ± SD (in min-1) of the variables in the game formats and competitive matches.
Variable Position

DIS

HSR

SPR

HMLD

174

SSG5

SSG6

LSG9

LSG10

Official Match

CD

103.8 ± 8.7

98.9 ± 8.5

106.9 ± 9.5

114.7 ± 7.7*,†,∆,

101.3 ± 5.8b

FB

110.9 ± 4.2b

108.7 ± 9.2b,c

112.5 ± 8.2

119.1 ± 7.7*,†,∆,

105.0 ± 5.9b

MF

109.0 ± 5.8

98.3± 12.1

OMF

110.9 ± 8.7

FW

101.3 ± 4.9

92.6 ± 10.9

108.5 ± 11.0†,

115.5 ± 11.5*,†,

95.7 ± 11.1

all

108.0 ± 7.1

101.8 ± 11.8 113.0 ± 12.0*,†,

120.2 ± 11.1*,†,∆,

105.4 ± 10.7

ES;p

ES: 0.0-2.2;
p=0.004

ES: 0.4-2.2;
p=0.001

ES: 0.3-1.3;
p=0.001

ES: 0.3-1.6;
p=0.001

ES: 0.1-2.0;
p<0.001

CD

1.1 ± 1.1

2.2 ± 1.3

5.8 ± 3.1*,†

7.3 ± 3.7c,*,†,

4.7 ± 1.2*,†

FB

2.5 ± 1.8

3.4 ± 2.8

9.7 ± 4.4a,c,d,*,†,

11.4 ± 3.7a,c,*,†,

7.0 ± 1.9a,c

MF

1.5 ± 1.2

2.2 ± 1.8

3.4 ± 2.5

4.5 ± 2.6*,†

4.7 ± 1.5*,†

OMF

2.7 ± 1.7

2.4 ± 1.7

6.5 ± 3.9c,*

9.1 ± 4.5c,*,†

6.4 ± 2.1a,c,*

FW

1.8 ± 1.3

1.8 ± 1.8

7.1 ± 3.4c,*,†

10.7± 6.0c,*,†,

6.5 ± 2.5a,c,*,†

all

1.9 ± 1.6

2.6 ± 2.3

6.7 ± 4.1*,†

8.9 ± 4.8*,†,∆,

5.9 ± 2.1*,†

F(p)

ES: 0.1-1.1;
p=0.083

ES: 0.4-0.6;
p=0.232

ES: 0.6-1.7;
p<0.001

ES: 0.1-2.1;
p<0.001

ES: 0.2-1.3;
p<0.001

CD

0.1 ± 0.2

0.0 ± 0.0

1.2 ± 1.7*,†

1.9 ± 1.9c,*,†

1.1 ± 0.5c,d,*,†

FB

0.0 ± 0.2

0.4 ± 0.9

2.0 ± 2.0c,*,†

3.3 ± 2.1a,c,d,*,†,

1.6 ± 0.8a,c,d,*,†

MF

0.0 ± 0.1

0.2 ± 0.5

0.5 ± 1.3

0.6 ± 1.1

0.7 ± 0.5*

OMF

0.1 ± 0.2

0.5 ± 0.8

0.8 ± 1.0

1.6 ± 1.6*

0.9 ± 0.5*

FW

0.0 ± 0.0

0.0 ± 0.1

1.1 ± 1.1*,†

3.0 ± 2.9c,*,†,∆

1.5 ± 0.9a,c,d,*,†

all

0.0 ± 0.2

0.2 ± 0.6

1.2 ± 1.6*,†

2.2 ± 2.3*,†,∆,

1.2 ± 0.8*,†

F(p)

ES: 0.3-0.7;
p=0.622

ES: 0.1-0.9;
p=0.205

ES: 0.4-0.9;
p=0.005

ES: 0.1-1.5;
p<0.001

ES: 0.1-1.3;
p<0.001

CD

18.0 ± 3.7

15.3 ± 1.9

18.6 ± 4.2†,

20.6 ± 4.1†,

15.8 ± 1.8

FB

22.1 ± 4.1

22.9 ± 5.4a,b,c,

24.7 ± 5a,c,

25.7 ± 4.9a,c,

19.1 ± 3.1a,b

MF

18.5 ± 3.2

17.8 ± 4.7

19.1 ± 4.7

21.2 ± 3.7

18.8 ± 3.2a,b

OMF

21.3 ± 5.5

21.8 ± 4.3

25.9 ± 5.9a,c

28.2 ± 5.4a,b,c,*,

22.5 ± 4.5a,b,c,e

FW

19.9 ± 0.9†,

16.2 ± 3.4

22.3 ± 4.2†,

24.5 ± 5.5a,*,†,

16.3 ± 4.4

all

20.2 ± 4.1

19.3 ± 5.4

22.2 ± 5.6†,

24.1 ± 5.5*,†,∆,

18.3 ± 4.1

F(p)

ES: 0.2-1.0;
p=0.047

ES: 0.2-1.6;
p<0.001

ES: 0.7-1.5;
p<0.001

ES: 0.5-1.6;
p<0.001

ES: 0.9-2.0;
p<0.001

117.8 ± 12.8a,b,† 126.0 ± 9.5a,b,e*,†,

114.8 ± 7.5a,b,e,†

111.6 ± 2.1b,c 121.2 ± 13.2a,b,e 129.6 ± 12.2a,b,e,*,

113.9 ± 8.7a,b,e

ES;p
ES: 0.9-2.0;
p<0.001
ES: 0.8-2.1;
p<0.001
ES: 0.7-2.6;
p=0.004
ES: 0.7-1.6;
p<0.001
ES: 0.6-2.0;
p<0.001
ES: 0.6-1.6;
p<0.001

ES: 0.4-1.9;
p<0.001
ES: 0.4-2.7;
p<0.001
ES: 0.1-2.2;
p<0.001
ES: 0.6-1.7;
p<0.001
ES: 0.7-1.8;
p<0.001
ES: 0.5-1.7;
p<0.001

ES: 0.4-1.7;
p<0.001
ES: 0.6-1.9;
p<0.001
ES: 0.1-1.6;
p=0.149
ES: 0.6-1.1;
p=0.008
ES: 0.8-1.2;
p<0.001
ES: 0.5-1.1;
p<0.001

ES: 0.5-1.4;
p<0.001
ES: 0.3-1.7;
p=0.004
ES: 0.5-0.8;
p=0.075
ES: 0.4-1.3;
p<0.001
ES: 0.4-1.7;
p<0.001
ES: 0.3-1.2;
p<0.001

Small-sided games in elite football

Variable Position

AMP

ACC

DEC

SSG5

SSG6

LSG9

LSG10

Official Match

CD

10.2 ± 0.9

9.5 ± 0.8

10.0 ±0.9

10.6 ± 0.8†,

9.2 ± 0.5

FB

11.2 ± 0.6a,

11.2 ± 1.2a,b,c,

10.9 ± 0.9a,

11.4 ± 0.8a,

9.8 ± 0.6a,b

MF

10.8 ± 0.6

9.8 ± 1.2

10.7 ± 1.2

11.4 ± 0.9a,†,

10.5 ± 0.8a,b,e

OMF

11.1 ± 1.1

11.1± 0.6

10.8± 1.2

12.2 ± 1.1a,b,c,e,*,

10.5 ± 0.8a,b,e

FW

10.4 ± 0.4

9.3 ± 1.1

11.5 ± 1.2a,†,

10.9 ± 1.1†,

8.8 ± 1.2

all

10.8 ± 0.8

10.3 ± 1.4

10.3 ± 1.0

11.2 ± 1.1*,†,∆,

9.7 ± 1.0

F(p)

ES: 0.1-1.4;
p=0.020

ES: 0.1-1.6;
p<0.001

ES: 0.6-1.4;
p<0.001

ES: 0.9-1.7;
p<0.001

ES: 0.0-1.6;
p<0.001

CD

3.6 ± 0.8∆,□,

2.9 ± 0.6

2.3 ± 0.4

2.2 ± 0.4

1.8 ± 0.2b

FB

4.0 ± 0.9∆,□,

4.1 ± 0.9a,b,∆,□,

2.5 ± 0.5

2.4 ± 0.6b,

1.7 ± 0.4b

MF

4.3 ± 0.7∆,□,

3.9 ± 0.9b,∆,□,

2.4 ± 0.6

2.3 ± 0.5

2.1 ± 0.4a,b,e

OMF

4.3 ± 0.8∆,□,

4.2 ± 1.3

3.0 ± 0.6a.b.c,e,

2.9 ± 0.6a,b,c,e,

2.2 ± 0.4a,b,e

FW

3.8 ±
0.6†,∆,□,

2.7 ± 0.6∆,□,

2.1 ± 0.6

2.1 ± 0.5

1.4 ± 0.5

all

4.0 ± 0.8∆,□,

3.6 ± 1.0∆,□,

2.5 ± 0.6

2.3 ± 0.6

1.8 ± 0.5

F(p)

ES: 0.0-0.9;
p=0.304

ES: 0.1-1.6;
p<0.001

ES: 0.9-1.5;
p<0.001

ES: 0.8-1.5;
p<0.001

ES: 0.2-1.7;
p<0.001

CD

3.6 ± 0.4∆,□,

3.1 ± 0.8□,

2.2 ± 0.3

2.1 ± 0.4

1.7 ± 0.2

FB

4.2 ± 0.8∆,□,

4.4 ± 1.1a,b,∆,□,

2.7 ± 0.5a,b,

2.5 ± 0.5a,b,

1.9 ± 0.3a,b

MF

4.2 ± 0.9∆,□,

3.9 ± 1.2∆,□,

2.4 ± 0.6

2.4 ± 0.6b

2.1 ± 0.4a,b

OMF

4.2 ± 0.6∆,□,

4.0 ± 1.1

2.8 ± 0.4a,b,c,

2.8 ± 0.7a,b,c,

2.1 ± 0.4a,b

FW

4.4 ±
0.5†,∆,□,

3.1 ± 0.8∆,□,

2.2 ± 0.5

2.0 ± 0.5

1.6 ± 0.5

all

4.1 ± 0.7∆,□,

3.8 ± 1.1∆,□,

2.5 ± 0.5

2.4 ± 0.6

1.8 ± 0.4

F(p)

ES: 0.3-1.8;
p=0.142

ES: 0.4-1.3;
p=0.001

ES: 0.2-1.7;
p<0.001

ES: 0.5-1.4;
p<0.001

ES: 0.0-1.1;
p<0.001

ES;p
ES: 0.5-2.1;
p<0.001
ES: 0.2-2.3;
p<0.001
ES: 0.7-1.6;
p<0.001
ES: 1.1-1.8;
p<0.001
ES: 0.5-2.2;
p<0.001
ES: 0.4-1.4;
p<0.001

ES: 0.9-4.6;
p<0.001
ES: 0.1-4.0;
p<0.001
ES: 0.5-4.5;
p<0.001
ES: 0.1-4.2;
p<0.001
ES: 1.8-4.6;
p<0.001
ES: 0.4-3.8;
p<0.001

ES: 0.8-7.6;
p<0.001
ES: 0.2-3.8;
p<0.001
ES: 0.3-3.8;
p<0.001
ES: 0.2-4.7;
p<0.001
ES: 1.8-5.6;
p<0.001
ES: 0.3-4.8;
p<0.001

CD = central defender; FB = full back; MF = midfielder; OMF = offensive midfielder; FW = forward; SSG5 = small-side game 5v5
+ 2 goalkeepers; SSG6 = small-side game 6v6 + 1 joker + 2 goalkeepers; LSG9 = large-sided game 9v9 + 2 goalkeepers; LSG10
= large-sided game 10v10 + 2 goalkeepers; a > CD; b > FW; c > MF; d > OMF; e > FB; * >SSG5; † >SSG6; ∆ >LSG9;
□
> LSG10; >competitive match; DIS = distance covered (m); HSR = distance covered at high speed running (m >19.8 km·h-1);
SPR = distance covered at sprinting (m >25.2 km·h-1); HMLD = high metabolic load distance (25.5 W·kg-1); AMP = average
metabolic power; ACC = number of accelerations at high intensity (n >3 m·s-2); DEC = number of decelerations at high intensity
(n <-3 m·s-2).
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repeated-measures analysis of variance applied to each of the dependent variables in relation to the position (CD, FB, MF, OMF
and FW) and training game formats (SSG5, SSG6, LSG9, LSG10
and CM). Whenever a significant difference was found, post hoc
Bonferroni’s test was used, whereas Dunnett’s T3 post hoc test was
applied when the variances were not homogeneous. All the statistical analysis was performed using SPSS 16.0 (SPSS Inc., Illinois,
USA) for Windows, with significance being set at p<0.05. Effect
sizes (ES) were calculated to determine meaningful differences with
magnitudes classed as trivial (<0.2), small (>0.2-0.6), moderate
(>0.6-1.2), large (>1.2- 2.0) and very large (>2.0-4.0) [33].
RESULTS
Regardless of the position occupied by the players, in Table 2 we
can observe the absolute demands imposed in the different training
game formats and CM studied. The meaningful differences (ES) in
the variables studied between training game formats were the following: DIS: 0.6-1.6; HSR: 0.5-1.7; SPR: 0.5-1.1; HMLD: 0.4-1.2;
AMP: 0.4-1.4; ACC: 0.4-3.8; DEC: 0.3-4.9. The LSG formats overstimulate all of the variables compared with CM; nevertheless, the
SSG formats only over-stimulate ACC and DEC variables.
Table 2 shows the mean ± SD of the results obtained for the four
training game formats and the CM, differentiating the positional
groups. ACC and DEC demands were greater in SSGs (SSG5 and
SSG6; ACC: ES: 1.4-3.8; DEC: ES: 1.7-4.8). As the SSGs increase
the number of players, all the rest of the variables increase and the
number of cases with significant interposition differences (p<0.05)

FIG. 1. Game formats and competitive match percentages (%)
according to the MDP for all players’ positions.
SSG5 = small-side game 5v5 + 2 goalkeepers; SSG6
= small-side game 6v6 + 1 joker + 2 goalkeepers; LSG9
= large-sided game 9v9 + 2 goalkeepers; LSG10 = large-sided
game 10v10 + 2 goalkeepers; * >SSG5; † >SSG6; ∆>LSG9;
□
>LSG10; >competitive match; DIS = distance covered; HSR
= high speed running (m >19.8 km·h -1); SPR = sprint
(m >25.2 km·h-1); HMLD = high metabolic load distance (m);
AMP = average metabolic power; ACC = accelerations
(n >3 m·s-2); DEC = decelerations (n <-3 m·s-2).

also increases (ES: DIS: 0.7-2.2; HSR: 0.7-2.1; SPR: 0.8-1.4;
HMLD: 0.9-2.0; AMP: 0.8-1.9; ACC: 0.8-1.7; DEC: 0.5-1.7).
Figure 1 shows the different training game formats and CM by
relativizing load to MDP for all players’ positions. The SSG5 format
over-stimulates mechanical values (ACC: 158.8%, ES: 0.3-1.0;
DEC: 151.2%, ES: 1.1-1.5) while the variables DIS, HMLD and
AMP over-stimulate 50% according to the MDP (DIS: 80.8%,

ES: 0.6-1.8; ACC: 103.8%, ES: 0.3-0.9; DEC: 98.1%, ES: 0.5-0.6).

ES: 0.2-1.7; HMLD: 66.5%, ES: 0.3-0.5; AMP: 85.0%,

The CM values were lower according to the MDP in all variables,

ES: 0.1-0.8); however, HSR and SPR did not exceed 20% according

obtaining values between 65 and 85% with significant differences

to the MDP (HSR: 17.4%, ES: 0.3-0.9; SPR: 2.4%, ES: 0.5-0.9).

between positions (ES) smaller compared to the other formats

The results obtained in the SSG6 format of the values and the dif-

(DIS: 85.7%, ES: 0.3-0.6; HSR: 68.4%, ES: 0.2-0.6; SPR: 69.3.7%,

ferences (ES) between positions were similar to what was observed

ES: 0.2-0.6; HMLD: 72.4%, ES: 0.2-0.6; AMP: 83.9%,

in the SSG5 format (DIS: 77.9%, ES: 0.3-1.6; HSR: 22.7%,

ES: 0.2-0.5; ACC: 80.1%, ES: 0.3-0.4; DEC: 78.2%, ES: 0.1-0.4).

ES: 0.3-0.9; SPR: 10.7%, ES: 0.2-1.0; HMLD: 63.4%, ES: 0.5-1.2;

Finally, Table 3 shows the mean ± SD of the training game formats

AMP: 81.4%, ES: 0.5-1.3; ACC: 146.0%, ES: 0.5-1.6;

and CM relative to the MDP according to the position. The variables

DEC: 140.7%, ES: 0.5-0.9). In the LSG9, the load values were

such as ACC (SSG5: 158.8 %, ES: 1.1; SSG6: 146.0%, ES: 3.4)

exceeded in the ACC and DEC variables close to 100% according to

and DEC (SSG5: 151.2%, ES: 1.0; SSG6: 140.7%, ES: 3.8) showed

the MDP (ACC: 107.4%, ES: 0.2-1.0; DEC: 103.3%, ES: 0.1‑0.8),

a high percentage load relative to MDP. In HSR the values relative

while the rest of the variables did not exceed the MDP (DIS: 91.7%,

to MDP are close to 100.0% (all: 100.0%, ES: 0.5-2.5). In DIS,

ES: 0.2-0.3; HSR: 76.1%, ES: 0.1-0.8; SPR: 66.6%, ES: 0.0-0.3;

FB obtains the highest values with significant differences (p<0.05)

HMLD: 87.7%, ES: 0.1-0.7; AMP: 92.4%, ES: 0.2-0.6). The LSG10

compared to MF and OMF in SSG5 (ES: 1.4-1.7) and with MF

format over-stimulates sprint values (121.0%, ES: 0.5-1.8), while

in SSG6 (ES: 1.6). In HSR, in LSG9 and LSG10, MF shows the

the rest of the variables have values close to 100% of MDP

lowest values obtaining significant differences (p<0.05) with CD,

(DIS: 97.8%, ES: 0.7-2.3; HSR: 100.2%, ES: 0.5-2.5; AMP: 97.6%,

FB (ES: -0.8 and - 0.8, respectively) and CD (ES: -0.8).
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In CM, MF in SPR obtains the highest values according to the MDP

differences (p<0.05) are observed in SSG6 (ES: 1.3-1.5), LSG9

(80.5%, ES: 0.6). FB shows in SSG6 the highest values in HMLD

(ES: 1.1) and LSG10 (ES: 0.7-1.0).

(ES: 1.1) and AMP (ES: 1.1-1.3). In ACC, significant interposition

TABLE 3. Game formats and competitive match percentage according to the MDP.
SSG5
(%)

SSG6
(%)

LSG9
(%)

LSG10
(%)

CD

82.2 ± 6.9

78.3 ± 6.7

90.7 ± 8.1*,†,

97.4 ± 6.6*,†,∆,

FB

83.3 ± 3.1c,d

81.6 ± 6.9c

91.9 ± 6.7*,†,

97.4 ± 6.3*,†,∆,

MF

77.4 ± 4.1

69.8 ± 8.6

90.3 ± 9.8*,†

96.5 ± 7.3*,†,

OMF

77.4 ± 6.1

77.8 ± 1.5

91.0 ± 9.9*

97.3 ± 9.2*,†,

FW

82.1 ± 6.4

78.7 ± 11.8

93.3 ± 9.5*,†,

100.4 ± 10*,†,

ES;p

ES: 0.2-1.7;
p=0.012

ES: 0.3-1.6;
p=0.004

ES: 0.2-0.3;
p=0.505

ES: 0.4-0.5;
p=0.359

CD

12.1 ± 12.6

24.0 ± 14.8

91.2 ± 48.4c,*,† 113.5 ± 56.7c,*,†,

FB

17.8 ± 12.6

24.2 ± 20.2

88.4 ± 39.9c,*,†, 103.1 ± 34.2*,†,

MF

19.3 ± 14.9

29.5 ± 21.6

55.3 ± 41.1*

73.6 ± 41.7*,†

OMF

24.3 ± 14.5

21.4 ± 17.9

69.2 ± 42.4*

97.5 ± 47.7*,†

FW

13.1 ± 9.9

13.7 ± 13.1

69.3 ± 33.7*,† 104.5 ± 58.9*,†,

ES;p

ES: 0.3-0.9;
p=0.328

ES: 0.3-0.9;
p=0.249

CD

2.6 ± 7.3

0.5 ± 1.6

79.6 ± 109.8*,† 124.0 ± 122.0*,†

FB

1.4 ± 5.0

11.7 ± 23.6

74.7 ± 76.3*,† 121.5 ± 80.1*,†,

MF

2.1 ± 7.3

21.3 ± 52.1

64.6 ± 174.8

90.1 ± 154.3

OMF

7.3 ± 13.2

33.3 ± 48.8

57.5 ± 77.9

116.8 ± 119.7*

FW

0.4 ± 0.0

1.2 ± 4.6

53.7 ± 53.4*,†

ES;p

ES: 0.3-0.8;
p=0.343

ES: 0.2-0.9;
p=0.193

ES: 0.1-0.3;
p=0.875

143.7 ±
140.2*,†,∆
ES: 0.2-0.4;
p=0.610

CD

69.6 ± 14.5

58.9 ± 7.6

85.8 ± 19.3†

95.5 ± 19.1*,†,

FB

69.0 ± 12.8

71.5 ± 16.9b

92.6 ± 18.8*,†,

96.3 ± 18.4*,†,

MF

63.3 ± 11.1

60.8 ± 16.3

78.9 ± 19.6†

87.4 ± 15.1*,†

OMF

61.7 ± 16.1

63.1 ± 12.4*

87.4 ± 19.9*,†,

95.3 ± 18.5

FW

66.7 ± 2.9

54.4 ± 11.5

91.5 ± 17.1*,†,

100.6 ± 22.5*,†,

ES;p

ES: 0.0-0.5;
p=0.525

ES: 0.5-1.1;
p=0.009

ES: 0.1-0.7;
p=0.093

Variable Position

DIS

HSR

ES: 0.1-0.8;
p=0.013

SPR

HMLD

ES: 0.2-0.8;
p=0.041

ES: 0.2-0.7;
p=0.158
Biology
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(%)

ES;p

ES: 0.9-2.9;
p<0.001
ES:
0.8-2.4;
86.3 ± 4.9*,†
p<0.001
ES: 0.7-3.4;
87.9 ± 5.7*,†
p<0.001
ES: 0.7-2.3;
85.5 ± 6.5
p<0.001
ES: 0.7-2.1;
83.2 ± 9.6
p<0.001
ES: 0.3-0.6;
p=0.019
ES: 0.4-2.0;
73.1 ± 1.9*,†
p=0.004
63.9 ±
ES: 1.5-2.9;
16.9*,†
p<0.001
76.9 ±
ES: 0.1-2.5;
24.7*,†
p<0.001
* ES: 0.6-1.9;
68.9 ± 22.8
p<0.001
63.2 ±
ES: 0.7-1.7;
24.3*,†
p<0.001
ES: 0.2-0.6;
p=0.018
69.0 ±
ES: 0.4-1.1;
34.5*,†
p<0.001
59.1 ±
ES: 0.6-1.8;
30.3*,†
p=0.004
80.5 ±
ES: 0.1-0.7;
45.2a,e,*,†
p=0.104
ES:
0.6-1.1;
67.6 ± 41.5*
p=0.006
72.9 ±
ES: 0.8-1.2;
46.9*,†
p<0.001
ES: 0.2-0.6;
p=0.011
ES: 0.5-2.1;
73.4 ± 8.6†
p=0.004
ES: 0.2-1.6;
71.7 ± 11.5
p<0.001
77.5 ±
ES: 0.5-1.7;
13.4b,†
p<0.001
75.1 ±
ES: 0.4-1.9;
15.2b
p=0.004
ES:
0.4-2.6;
66.9 ± 18.1†
p<0.001
ES: 0.2-0.7;
p=0.005
86.1 ± 4.9†
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SSG5
(%)

SSG6
(%)

LSG9
(%)

LSG10
(%)

CD

85.4 ± 7.5

79.5 ± 6.6

91.2 ± 8.5†,

96.9 ± 7.2*,†,

FB

87.1 ± 5.2

87.4 ± 9.4b,c

93.4 ± 7.5*,

97.6 ± 7.4*,†,

MF

82.5 ± 5.0

74.9 ± 9.4

89.5 ± 10†

94.9 ± 7.5*,†,

OMF

82.1 ± 8.0

83.2 ± 4.2

92.6 ± 9.8*,

97.7 ± 8.5*,†

FW

86.8 ± 3.7

77.2 ± 9.0

94.9 ± 9.4†,

100.4 ± 10.4*,†,

ES;p

ES: 0.1-0.8;
p=0.153

ES: 0.5-1.3; p=0.001

ES: 0.2-0.6;
p=0.276

Variable Position

AMP

ES: 0.3-0.6;
p=0.180

CD

143.4 ± 33.9∆,□,

116.8 ± 25.8

98.7 ± 18.3

96.0 ± 16.8

FB

166.8 ± 39.8∆,□,

171.1 ± 38.9a,b,*,∆,□,

113.5 ± 24.1

108.9 ± 26.2c,

MF

153.1 ± 24.3∆,□,

140.8 ± 33.2∆,□,

94.1 ± 24.7

90.2 ± 22.0

OMF

153.1 ± 30.4

148.3 ± 45.9

117.7 ± 22.6c,

113.7 ± 24.7a,c,

FW

176.9 ± 30.8†,∆,□,

123.9 ± 29.7

110.7 ± 34.3

107.5 ± 26.8

ES;p

ES: 0.3-1.9;
p=0.231

ES: 0.2-1.9; p<0.001

ES: 0.2-1.0;
p=0.005

ES: 0.2-1.0;
p=0.001

CD

144.4 ± 17.1∆,□,

124.5 ± 31.9

100.2 ± 15.2

93.8 ± 19.3

FB

152.4 ± 28.7∆,□,

159.1 ± 39.9∆,□,

109.3 ± 21.4

99.7 ± 17.6

MF

142.4 ± 31.1∆,□,

129.4 ± 40.6

91.9 ± 22.5

93.6 ± 25

OMF

143.8 ± 22.4∆,□,

137.6 ± 37.1

108.2 ± 16.0

110.0 ± 27.2

FW

181.1 ± 21.1†,∆,□,

129.2 ± 33∆,□,

104.5 ± 26.4

94.3 ± 24.6

ES;p

ES: 1.1-1.4;
p=0.026

ES: 0.6-0.9; p=0.042

ACC

DEC

ES: 0.1-0.8;
p=0.029

ES: 0.5-0.6;
p=0.033

Official Match
(%)

ES;p

ES: 0.7-2.5;
p=0.004
ES: 0.8-2.2;
83.9 ± 5.3
p<0.001
ES:
0.6-2.4;
85.8 ± 6.5†
p<0.001
ES: 0.6-1.9;
84.5 ± 6.4
p<0.001
ES: 0.6-1.8;
81.3 ± 10.6
p<0.001
ES: 0.2-0.5;
p=0.022
ES: 0.9-4.0;
79.2 ± 7.3
p=0.004
ES: 1.7-2.4;
80.0 ± 19.8
p<0.001
ES: 0.4-3.9;
81.1 ± 15.1
p<0.001
ES: 0.1-3.0;
85.5 ± 16.9
p<0.001
ES: 1.7-3.5;
76.4 ± 28.7
p<0.001
ES: 0.3-0.4;
p=0.079
ES: 0.8-5.8;
77.8 ± 9.6
p=0.004
ES: 0.2-3.3;
78.3 ± 12.7
p<0.001
ES: 0.4-3.2;
80.8 ± 14.3
p<0.001
ES: 0.2-3.5;
82.7 ± 15.9
p<0.001
ES: 1.8-4.8;
73.5 ± 22.9
p<0.001
ES: 0.1-0.4;
p=0.095
84.3 ± 4.8

CD = central defender; FB = full back; MF = midfielder; OMF = offensive midfielder; FW = forward; SSG5 = small-side game 5v5
+ 2 goalkeepers; SSG6 = small-side game 6v6 + 1 joker + 2 goalkeepers; LSG9 = large-sided game 9v9 + 2 goalkeepers; LSG10
= large-sided game 10v10 + 2 goalkeepers; a > CD; b > FW; c > MF; d > OMF; e > FB; * >SSG5; † >SSG6; ∆>LSG9; □>LSG10;
>competitive match; DIS = distance covered (m); HSR = high speed running (m >19.8 km·h-1); SPR = sprint (m >25.2 km·h-1);
HMLD = high metabolic load distance (m >25 W·kg-1); AMP = average metabolic power (W·kg-1); ACC = accelerations
(n >3 m·s-2); DEC = decelerations (n <-3 m·s-2).

DISCUSSION

are different demands on the players depending on their position on

The main purpose of this study was to examine the demands on the

the field in the training game formats and CM; 2) training game

players in different game formats according to their position, setting

formats present different demands on the players, increasing them

-1

-1

out the results relative to the minutes of play (m·min or n·min )

as the number of players in the training game format rises, except

and relative to the percentage (%) of the MDP of competitive match

for the ACC and DEC variables, where the values are reduced;

play. To our knowledge, no study has used different variables to

3) the average values of the CM variables in the training game formats

describe the MDP of match play based on the use of AMP as

are between 70% and 80% of the MDP; 4) LSG10 played with

a criterion variable. The main conclusions of the paper are: 1) there

a 10-minute duration replicate most of the demands of the MDP,
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achieving over-stimulating sprint demands, whilst the training game

looking for higher specificity that encourages learning transfer-

formats with the lowest number of players over-stimulate ACC and

ence [37]. The results of this research study show that intensity in

DEC; and 5) demands related to the MDP also vary depending on

LSG formats in relation to the MDP was the highest for all the variables

the position of the player. The demands, in relative or absolute terms/

except for ACC and DEC. During this type of game format, the play-

values, related to the demands of maximum effort in competition

ers are able to reproduce the MDP (values close to 100% of MDP)

vary according to the position of the players in the field: from these

and even exceed these values (all players in LSG10; 121%) in the

absolute criteria in small formats and with relative criteria in large

distance covered at sprint. Once again it was found that the demands

formats, the differences between demands are reduced in different

in LSG formats were position-dependent, respecting the differences

game positions.

between positions in the MDP, because the differences between po-

Currently, prescribing training based on a game’s average demands
might leave some of the most demanding phases of the game un-

sitions were reduced when the demands were expressed as a percentage of MDP.

covered, with a potential drop in poor performance and an increase

One of the main limitations of this paper is that the MDP was

in injury risk [9-15]. The results of this study support the hypothesis

only studied using the AMP criterion variable in the period of great-

that the average demands of CM are between the values from 70 to

est demand. It is likely that if the MDP had been identified based on

80% of MDP and are also position-dependent. Following the training

the highest value of other variables, the values obtained with respect

planning proposal of Martin-Garcia et al. [20], SSG5 and SSG6 are

to the MDP would have been different. In addition, we believe that

in MD-4 and LSG9 and LSG10 are in MD-3.

using more time windows (e.g., 1, 3, 7, 12 or 15 minutes) would

The results show that over-stimulation and under-stimulation of

have made it possible to explore in greater depth how the values

MDP demands were replicated partially in a similar way during the

relating to the competition percentage vary, as has been proposed

game formats. It can be observed that in the situations in which a

in a previous paper [11] when the authors analysed total distance,

smaller number of players participated (SSG5 and SSG6), high-in-

the distance covered at high speed and the mechanical load in dif-

tensity acceleration and deceleration demands reached values of

ferent training game formats and CM.

150% with respect to the MDP. These results support the hypothesis

This study provides useful information for coaching staff on the

that SSGs might be game formats in which players stimulate their

impact of game formats on physical load, taking into account posi-

ability to perform high-intensity acceleration and deceleration ac-

tional differences in relation to the MDP of competitive match play.

tions [34]. In contrast, and in line with previous papers [35], the

The results highlight the importance of expressing the demands of

variables that represent the locomotive variables (DIS, HSR and SPR)

the game formats relative to the MDP of each position. Only the

are not stimulated in game formats with few players, providing under-

acceleration and deceleration variables greatly exceed the values in

stimulation of actions carried out at high speed [36], while increas-

the MDP during the SSGs, while the demands of other variables do

ing their demand as game size and the number of players involved

not do so in any cases; however, they are the formats where the

increase, reaching approximate values of 125% in the sprint variable

greatest number of players over-stimulate the HSR and SPR variables.

in LSG10. The development of the sprint variable in the LSG10
format may be due to the reduced number of interruptions; the play-

PRACTICAL IMPLICATIONS

ers' training dynamic is more joyful without the pressure of competition.

Based on these results, it may be necessary to include varied types

The results show that the demands imposed in different game

of tasks to overload the player during the training process. Distance,

formats differ according to the position occupied by the players in

distance covered at high speed and distance covered when sprinting

competition when the demands are expressed in absolute values [15]

are the variables that have the lowest MDP percentage while perform-

and also in relative values (% of MDP). It should be noted that

ing the game formats studied, especially in the smallest formats of

physical demands have an opposite effect in their interpretation de-

training games. Hence it may be necessary to design other types of

pending on whether they are considered as relative or absolute values.

tasks where these variables can be stimulated or complemented with

While in formats with few players (e.g., SSG5 and SSG6) the
 demands

other types of activities where they can be stimulated.

are similar in absolute values between positional groups, differences
emerge when they are relativized to a percentage with respect to the
MDP. In contrast, there were no positional group-based differences
between LSG9 and LSG10 when expressed relative to the MDP in
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