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ABSTRACT

The match formation is the football player’s position arrangement on the field, the attacking and defending strength collocation and the duty division form.
It is the match tactics important constituent. This study took the three most commonly used match formations (4-5-1, 4-4-2, 3-5-2) of the 2018 FIFA World
Cup as independent variables and the running performance index as dependent variables, aiming to explore the influence of different match formations on
the running performance of players in the team as a whole and at various positions. The research results showed that :1. Teams in 4-5-1 and 3-5-2 formations
completed more sprints than teams in 4-4-2 formations. 2.3-5-2 Centre-backs needs to complete more intense runs and sprints, as well as more sprints, than
a4-4-2 Centre-backs. Wide positions in a 4-5-1 formation complete more intense runs and sprints, as well as more sprints, than those in a 4-4-2 formation.
The Centre midfielders of 4-5-1 and 3-5-2 get more sprints than 4-4-2; Strikers in a 4-5-1 formation showed a more marked decrease in the intensity of
running distance, sprints and sprints in the second half than those in a 4-4-2 formation. 3.The 3-5-2 Centre-backs have a significantly higher proportion
of half-court activity than 4-5-1 and 4-4-2, and a significantly higher proportion of running time than 4-5-1; In 4-5-1 and 3-5-2 formations, the Central-
midfielders running time proportion in half court and attacking three zones is significantly higher than that in 4-4-2 formation. Therefore, when each

team conducts daily training, it should take into account the different physical needs of different teams and players in different formations and positions.
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Introduction

The match formation of the football team on the field is a position
arrangement model that reflects the division of duties of the players
in each position and the combination of attack and defense forces
[1]. With the development of modern football, the match formation
of football changes constantly. To meet change of formation, it
requires players to continuously improve their tactical awareness
and running ability. Scientific training is an inevitable trend
in the development of competitive sports. To master the load
characteristics of events accurately is a prerequisite for scientific
training and a logical starting point for effectively improving
competitive level [2, 3]. In football, the performance of a player’s
running is an important part of the match load, which reflects the
player’s physical condition and the match effort. It is an important
part of the coach’s analysis and evaluation of the player’s match
performance. Moreover, it is the starting point and end point of
training content and load design. Therefore, the research on the
performance of running is an important research direction in the
field of football performance analysis [4, 5]. Correspondingly,
this sudy takes the 2018 FIFA World Cup Russia as the research
object, and analyzes the relationship between the match formation
and the running performance of the team and the players in each
position, aiming to help coaches and football practitioners better
understand the physical requirements of different game formations
for players, and provide a theoretical basis for coaches to deploy

game formations and formulate targeted physical training.

Literature Review

The comprehensive level of the team being high is one of the
outstanding characteristics of modern football matches. To win
the game, the team stresses the combination of attack and defense
forces and relies on the group attack. Therefore, the individual
and the team’s technical and tactical ability essentially affects the
result of the competition [6]. When arranging the team formation,
it is important to make analysis according to circumstances and
avoid rigidly adhering to the fixed formation. According to the
characteristics of the opponent’s players, the opponent’s game
style and competition level, the formation can be flexibly changed,
so as to optimize the combination of the players and enhance the
teamwork ability and the overall competitiveness of the team
[7]. Game style is the playing characteristic that the team adopts
in the game. This characteristic will be repeated regularly in a
certain special situation. Therefore, the value of the measure
index that reflects the game style, such as player-ball movement
and player-player interaction, will be relatively stable [8]. The
physical performance of players is an important factor in team
dynamic performance and tactical performance [9]. Different game
formations show different game strategies and tactics. The choice
of game strategies and tactics will directly affect the athletes’
running situation in the race [10]. Different formations used by
opponents in a match can affect the movement of players. For
example, if the other side adopts a 4-4-2 formation, players run
farther in a 4-4-2 formation than in a 4-2-3-1 formation [11].
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However, the difference of high intensity running distance between
different formations is not definite, only relative differences appear
in different positions. The analysis of the performance of the
game formation is also affected by factors such as the coaches’
adjustments to the formation during the game and frequent shifts
between players [12].

Running is the basic activity ability of players in football
matches, and it is the basis and guarantee for the performance
of technical and tactical levels. The tactics system is an organic
whole composed of individuals, and there is a certain order and
rhythm in the connection between them. Therefore, running is not
only determined by the responsibilities and requirements of the
competition, its running effect and efficiency are also restricted
by individual ability, which in turn affects the running distance
and running intensity [3]. At the same time, the performance of
running is also affected by the situation variables such as: the
location of the match (home/away); the score (leading/falling/
deadlocked), the result (winning/tying/losing), the quality of the
opponent (weak/strong), temperature, altitude, and distance all
significantly affect the performance of the team and the players
during the game [13-20]. In the football match, a player must run
about 9.6-13.5 km, among which the distance of high intensity
running is about 650-700m, sprints range from about 152 to
446m [21]. High-intensity running will decrease after the most
intense stage of the race and when the race is about to end [22]. In
addition, the running of the players in the match showed obvious
positional characteristics: the running distance of the centre-back
and the forward was the shortest (< 10km), followed by the full-
back and the full-back (10.1 km ~ 10.6 km), and the most running
distance was the centre-half (about 10.8 km). The characteristics
of running distance and intensity of players in the same position
in the major leagues of the world are basically the same, but
the distance between total running distance and high-intensity
running distance is an important reason that affects the level of
the league [3].

Measuring the physical performance of the same player in
different positions within the same team formation gives us a
better understanding of the actual requirements between different
lines [23]. The football training programme should be based on
the specific requirements of the match position to allow players
to better perform tactical tasks in the game [24]. Automatic
trajectory tracking by computer is the main research method
of modern football match load. Through automatic tracking
technology of match, the data of running distance and speed of
players are automatically collected. As the model can be built by
big data, the general characteristics of each speed level in race
running can be analyzed and the running load intensity model
and load quantity model of different positions can be established
[25]. A detailed understanding of the precise requirements for
execution of formation and position in the game will help to
carry out targeted training on the training ground. There are a lot
of valuable previous research on the running performance. Some
scholars have put forward that as a technical and tactical leading
sport, the running of the players in the game should serve for the
tactical play. Therefore, in the analysis of running performance,
tactical factors should be taken into account [26, 27]. The game
formation is an important part of the game tactics, which is the
arrangement of players’ position, the collocation of attack and
Defense Forces and the division of duties. Therefore, it is of
practical significance to explore the effects of different formations
on the running performance of teams and players, which can
help head coaches, physical coaches and sports scientists better
understand the characteristics of different formations, further for

the team and players to design more personalized physical training
program. Looking at the current research, the research results in
this area are still relatively deficient.

Based on the analysis of the relationship between the match
formation and the running performance of the team and players
in different positions, this study takes the 2018 FIFA World Cup
in Russia as the research object. The purpose of this paper is to
help the coaches and football professionals to better understand
the physical demands of players in different match formations,
and to provide theoretical basis for the coaches to deploy match
formations and formulate the specific physical training.

Research Methodology and Assumptions

Samples and Variables The sample consists of data on the running
performance of all players in 64 matches of the 2018 World Cup
in Russia. The data comes from match reports on FIFA’s official
website. The data is provided by STATS and has been widely used
by scholars both at home and abroad to conduct research on various
sports events [18, 21, 28, 29]. The reliability and accuracy of the
data have been verified by relevant studies [23, 30].

The study variables included: each team’s game formation, each
team and each player’s running performance in the game. In
this paper, the match formation is regarded as an independent
variable, and the running performance of the team and the players
is regarded as a dependent variable.

Drawing from the predecessors’ method of dividing the game
formation, the 4-2-3-1(4-5-1) and 4-3-2-1(4-3-3) are classified
as 4-5-1 formation, and 3-5-2 and 5-3-2 as 3-5-2 formation [31].
According to the match formation used by 32 teams in 64 matches,
the three most frequently used match formations (N = 114) in this
World Cup are selected: 3-5-2(N = 12), 4-4-2(N = 18) and 4-5-
1(N = 84). As for the analysis of the match position, the full-court
players are selected as the research object (N = 930), the positions
of players are divided according to the main areas covered in the
game: centre-back (N =267), full-back/wing halfback/wing-back
(N = 339), centre-half (N = 241) and striker (N = 83). There are
three reasons to analyze the full-back, the wing halfback and
the wing-back as a unified match position: (Dthe activity area
of the three positions is quite similar, they are all the side areas;
(2)research shows that, there was no significant difference in the
running performance between the full back and the wing halfback;
()it facilitates the comparative analysis of players in the same
position among formations.

Based on the availability of data and reference to previous research
indicators [13, 27, 32], the running performance of teams and
players in competition is divided into three categories:

1. Opverall running performance: total running distance, high
intensity running distance (V >20km/h), sprint distance (V
> 25km/h), number of sprints, average top speed.

2. Difference in running performance between the two halves:
total distance (the difference in the total distance between
the second and the first half), high intensity running distance
(the difference in the high intensity running distance between
the second and the first half), sprint distance (the difference
in the sprint distance between the second and the first half),
number of sprints (the difference in the number of sprints
between the second and the first half).

3. Running performance in different areas: the ratio of running
time in the opponent’s half court, the ratio of running time
in the attacking third and the ratio of running time in the
opponent’s penalty area.
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Running performance indicators are 90 minutes of regular time (including make-up time) data, not including the overtime data.

Data Statistics and Processing

First of all, this paper makes descriptive statistical analysis on the running performance of teams in different match formations and
the running performance of players in the same match position in different match formations. The results are presented in the form
of X+£SD.

Secondly, ANOVA is used to compare the difference of running performance between different formations and the difference of
running performance of the same position players in different formations. 12 indexes which reflect running performance are firstly
tested by Levene variance homogeneity test, and then all indexes are analyzed by ANOVA. IDS (L) method or Dunnett’s T3 method
is used to compare each index.

Excel 2016 is used to arrange the running performance data of the game, and SPSS 24.0 is used to calculate the ANOVA. P <0.05
was defined as significant difference.

Research Assumptions
(1) Different match formations have different demands on the running performance of the whole team. (2) Different match formations
have different demands on the running performance of players in the same position.

Results
The Influence of Different Match Formation on The Whole Running Performance of The Team
Table 1: Differences in team running performance between different competition formations

Variable Match Formation F p
4-5-1 (n=84) 4-4-2 (n=18) 3-5-2 (n=12)

Total running distance (m) 100472.3+£5050.8 | 100438.2+4782.8 | 100024.2+5102.0 0.42 0.955

High intensity running distance (m) 7679.7£993.5 7105.7+1117.5 7289.3+966.3 2.82 0.063

Sprint distance (m)* 2064.5£354.1° 1817.24+430.3¢ 2065.1£372.6 3.41 0.036

Number of sprints (times) 332.5442.3 311.8+47.8 314.3£35.5 2.37 0.098

Average top speed (km/h) 27.2+0.7 27.0+0.7 27.6+0.6 2.68 0.073

Ratio of running time in the opponent’s | 45.0+£9.8 41.3+7.6 47.14£8.3 1.57 0.213

half court (%)

Ratio of running time in the attacking 21.7£7.6 19.2+£53 23.6+5.4 1.43 0.243

third

Ratio of running time in the opponent’s | 4.8+2.2 4.5+1.8 5.4+1.6 0.72 0.488

penalty area (%) Ratio of running time

in the opponent’s penalty area (%)

(%: There were significant differences between different match formations; A: 4-5-1 and 4-4-2 had significant differences; B: 4-5-1
and 3-5-2 had significant differences; C: 4-4-2 and 3-5-2 had significant differences)

The results show that the sprint distance of 4-5-1 and 3-5-2 is significantly higher than that of 4-4-2(F = 3.41, p = 0.036), there was
no significant difference in the other performance indexes.

The Influence of Different Match Formation on The Running Performance of Players in The Same Position Centre Back
Table 2: Differences in running performance of centre backs in different formations

Variable Match Formation F p
4-5-1 (n=84) 4-4-2 (n=18) 3-5-2 (n=12)

Total running distance (m) 9013.6+605.9 8944.1+489.1 9194.1+£528.5 1.82 0.165
A Total running distance (m) 2.6+£321.4 98.1+£378.2 -5.44299.2 1.30 0.274
High intensity running distance (m)* 484.8+139.8 439.3+129.1¢ 530.2+187.1 3.33 0.038
A High intensity running distance (m) 4.4+98.5 23.9+£79.5 16.1£78.1 0.74 0.479
Sprint distance (m)* 125+59.8 104.4+47.5° 145.4+86.1 3.67 0.027
A Sprint distance (m) 1.8+49.4 13.8438.2 9.9+44.8 1.16 0.315
Number of sprints (times)* 21.2+6.5 19.5+5.4¢ 23.5+8.4 3.08 0.048
A Number of sprints (times) 0.2+4.5 0.8+4.4 0.0+4.1 0.32 0.738
Average top speed (km/h) 26.942.1 26.5+1.8 27.3+2.2 1.22 0.297
Ratio of running time in the opponent’s | 19.4%+8.3%" 18.0%=+6.1%° 24.4%=+7.4% 6.72 0.001
half court (%)*
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Ratio of running time in the attacking 7.1%+3.1%" 7.4%+3.4% 8.9%+3.6% 4.17 0.017
third*

Ratio of running time in the opponent’s | 3.5%+1.9% 4.0%+2.7% 3.6%+2.2% 0.61 0.546
penalty area (%)

(%: There were significant differences between different match formations; A: 4-5-1 and 4-4-2 had significant differences; B: 4-5-1
and 3-5-2 had significant differences; C: 4-4-2 and 3-5-2 had significant differences)

The performance indexes of the center-back players of the three formations were compared (Table 2). The results show that the
high intensity running distance, sprint distance and number of sprints of 4-4-2 are significantly lower than those of 3-5-2(f = 3.33,
p=10.038; F=3.67,p=0.027; F = 3.08, p = 0.048). In addition, the ratio of time spent on offensive zone of 4-5-1 and 4-4-2 was
significantly lower than that of 3-5-2(f = 6.72, p = 0.001). The percentage of running time of the centre-back in offensive zone of
4-5-1 formation is lower than that of 3-5-2 system (f=4.17, P=0.017).

Full Back/Wing Halfback/Wingback
Table 3: Differences in running performance of full-backs/wing halfbacks/wing-back players in different formations

Variable full-back/wing halfback/wing-back F p
4-5-1(n=241) 4-4-2(n=47) 3-5-2(n=17)
Total running distance (m) 9977.1+£763.9 10109.1+£692.6 10015+627.1 0.62 0.539
A Total running distance (m) 5.94+372.5 83.1+410.4 98.1+£288.9 1.20 0.304
High intensity running distance (m)* 894.7+243.3* 799.4+193.5 808.8+204.8 3.97 0.020
A High intensity running distance (m) -22.9+136.2 -10.5+143.1 24.7+£124.2 1.05 0.350
Sprint distance (m)* 269.8+105.5% 219.0+108.7 238.4+88.7 4.98 0.007
A Sprint distance (m) -8.8+72.7 -17.7+66.7 2.6+78.4 0.56 0.574
Number of sprints (times)* 38.249.0a 34.9+8.2 34.3£6.8 3.96 0.020
Ratio of running time in the opponent’s | -1.2+6.3 -0.4+6.8 0.5+£5.2 0.83 0.437
half court (%) *
Average top speed (km/h) 41.7%+16.9% 37.5%+14.6% 41.9%+10.4% 1.96 0.143
Ratio of running time in the attacking 19.4%+12.0% 16.4%+9.9% 20.5%+6.4% 1.45 0.235
third*
Ratio of running time in the opponent’s | 2.9%+3.3% 3.2%+2.9% 1.8%+0.9% 1.29 0.277
penalty area (%)

(*: There were significant differences between different match formations; A: 4-5-1 and 4-4-2 had significant differences; B: 4-5-1
and 3-5-2 had significant differences; C: 4-4-2 and 3-5-2 had significant differences)

The running performance indexes of the full-backs/wing halfbacks/wing-backs players of the three formations were compared
(Table 3) and the results showed that the high intensity running distance, sprint distance and number of sprints of the full-backs/
wing halfbacks/wing-backs of the 4-5-1 formation were significantly higher than those of the 4-4-2 formation (f = 3.91, p = 0.020;

F=4.98,p=0.007; F =3.96, p = 0.020).

Centre Half

Table 4: Differences in running performance of centre half players with different formations
Variable Centre half F p

4-5-1 (n=168) 4-4-2 (n=25) 3-5-2 (n=26)

Total running distance (m) 10697.5+841.4 10628.2+612.9 10819.4+838.8 0.37 0.691
A Total running distance (m) -39.6+380.4 6.4+415.1 -13.1+386.5 0.19 0.829
High intensity running distance (m)* 705.7+237.8 619.3+157.0 754.7£252.8 2.28 0.105
A High intensity running distance (m) -13.1+144.2 -9.9+106.7 -9.1+121.7 0.01 0.986
Sprint distance (m)* 153.0+110.5° 116.2+56.4° 187.1£95.7 3.09 0.047
A Sprint distance (m) -11.9+£93.3 11.6+38.8 -2.0+80.8 0.85 0.427
Number of sprints (times)* 30.6+10.4 28.4+6.6 31.5+11.3 0.68 0.508
A Number of sprints (times) -0.1£5.9 -0.4+4.7 0.2+£5.9 0.08 0.926
Average top speed (km/h) 26.6+1.9° 26.3£1.9° 27.8£1.9 4.82 0.009
Ratioxof running time in the attacking 44.0%+12.5%* 36.0%+9.3%° 47.7%+11.0% 6.44 0.002
third™
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Ratio of running time in the attacking 17.9%+9.2%"* 12.1%+5.0%* 20.1%+7.8% 5.97 0.003
third*

Ratio of running time in the opponent’s | 2.9%+3.1% 2.1%+2.3% 3.9%+2.1% 2.31 0.102
penalty area (%)

(%: There were significant differences between different match formations; A: 4-5-1 and 4-4-2 had significant differences; B: 4-5-1
and 3-5-2 had significant differences; C: 4-4-2 and 3-5-2 had significant differences)

The running performance indexes of the central half-back players in different formations were compared (Table 4). The results show
that the sprint running distance of the central half-back in 4-5-1 and 3-5-2 formations were significantly higher than that in 4-4-2
formations (f = 3.09, p = 0.047) ; The average top speed of 4-5-1 and 4-4-2 is significantly lower than that of 3-5-2(f = 4.82, p =
0.009) In 4-5-1 and 3-5-2, the half-court running time and the percentage of running time in offensive zone were significantly higher

than those of 4-4-2(F = 6.44, P=0.002; F = 5.97, p=0.003) .

g;)lr)::ea;:d Differences in running performance of forward players of different formations

Variable Centre half F p

4-5-1 (n=37) 4-4-2 (n=22) 3-5-2 (n=16)

Total running distance (m) 9531.6+715.1 9462.4+724.9 9741.8+1024.6 0.61 0.546
A Total running distance (m) -119+384.7 33.8+£333.8 -115.1+£239.2 1.51 0.228
High intensity running distance (m)* 776.5£176.2 776.5+200.8 801.6+303.8 0.09 0.918
A High intensity running distance (m) -41+123.8* 41.3£117.6 -1.1+110.9 3.31 0.042
Sprint distance (m)* 228.2+90.6 217.2+£118.9 264.1+176.9 0.74 0.482
A Sprint distance (m) -18.2+70.0° 32.3+£83.5 2.8+57.2 341 0.039
Number of sprints (times)* 34.5+7.7 33.2+7.5 35.1+12.9 0.23 0.792
A Number of sprints (times) -3.1+£5.42 0.7£5.1 -0.3+4.3 4.21 0.019
Average top speed (km/h) 28.1£1.6 27.6£1.7 28.2+£2.9 0.42 0.658
Ratio of running time in the opponent’s | 70.9%+8.5% 66.7%=+10.1% 71.8%+12.0% 0.63 0.534
half court (%) *

Ratio of running time in the attacking 39.3%+9.7% 36.3%+9.6% 41.8%+9.3% 0.82 0.446
third*

Ratio of running time in the opponent’s | 11.2%+4.3% 9.0%+5.0% 10.5%+4.3% 0.64 0.501
penalty area (%)

(*: There were significant differences between different match formations; A: 4-5-1 and 4-4-2 had significant differences; B: 4-5-1
and 3-5-2 had significant differences; C: 4-4-2 and 3-5-2 had significant differences)

The running performance of forwards in different formations was compared (table 5), the results show that the 4-5-1 formation has
significantly lower A high intensity running distance, A sprint distance and Anumber of sprints than that of the 4-4-2 formation (f =

3.31,p=0.042; F=3.41, p=0.039; F=4.21, p=0.019).

Analysis and Discussion

For the demands of competition, this study defines the relationship
between the common match formation (4-5-1,4-4-2,3-5-2) and
the indexes of running performance in 2018 FIFA World Cup.
This paper makes a deep analysis on the difference of the running
performance of the teams in different match formations and the
difference of the running performance of the players in different
positions in different match formations. The purpose of this paper
is to to examine the physical requirements of teams and players
in different positions in different game formations, and to provide
a more in-depth understanding of the running performance in
matches.

The Influence of Different Match Formation on The Running
Performance of The Team

The study showed that 4-5-1 and 3-5-2 teams in the 2018 FIFA
World Cup had significantly higher sprint distances than those in
the 4-4-2 formation. Compared with the previous results, there are
some differences. Some scholars have studied the three formations

(4-4-2,4-3-3,4-5-1) in the Premier League and found that the low-
speed running distance (7.2 km/h <V < 14.3 km/h) of 4-4-2,4-3-3
and 4-5-1 is significantly higher than that of 4-5-1, there is no
significant difference in the other indexes, which shows that the
match formation does not affect the running performance of the
whole team [33]. Other studies have shown that the total running
distance and high intensity running distance (V >19.8 km/h) of
4-4-2 and 4-5-1 formations are significantly lower than those
of 3-5-2 formations, which indicates that 3-5-2 formation is the
most physically demanding competitive formation [34]. However,
there are also research results that do not support this view: 4-5-
1 formation requires more high-intensity runs and sprint runs
than 3-5-2 formation, and other indicators are not significantly
different [31]. It can be seen that the results of different reports
are not consistent, which may be due to the fact that the running
performance of the team is affected by many factors and fluctuates
greatly [35]. On the other hand, there are some differences in
the sample size, the level of competition and the understanding
of the formation division of different studies, which leads to
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the diversity of the research results. This research selects the
world’s highest-level national team competition as the research
object, therefore, the result has the certain representativeness.
In addition, this study found that players in the 4-4-2 formation
spend less timing running in the opponents’ half-court, attacking
third and the opponents’ penalty area than those in the 4-5-1 and
3-5-2 formation. Therefore, it is inferred that the 4-4-2 formation
prefers the Direct play, which is confirmed by the statistics of the
technical and tactical indexes related to passing and ball control.
As can be seen from Table 6, the 4-4-2 formation has lower ball
control rate, successful pass times, three-zone pass times and
penalty-zone pass times than the 4-5-1 and 3-5-2 formations.
The latest research shows that, compared with Possession Play,
the Direct Play has more time to focus on the overall defense of
slow running, and while attacking, it needs to finish a lot of fast
forward and other tactical behaviors, but there are fewer players
on the attack, so the overall performance is that the team will run
fewer sprints and higher intensity runs, resulting in less sprinting
distance in a 4-4-2 formation [36].

Table 6: Comparison of passing and ball control indicators
between different formations

Variable Match Formation

4-5-1 4-4-2 3-5-2
Ball control rate (%) 51.1+10.3 45.7+11.2 50.6=11.1
Number of successful | 403.0£150.9 | 304.1+£133.2 | 426.6+133.5
passes (times)
Number of passes into
the attacking third 46.2+17.8 42.5+15.0 47.9+11.9
(times)
Number of passes
into the penalty area 61.2+44.3 45.0£33.2 58.9+31.7
(times)

The Influence of Different Match Formation on The Running
Performance of Players in Different Positions

The Influence on The Difference of The Total Running
Performance and On the Difference of Running Performance
Between the First Half and The Second Half

The centre back plays a very important tactical role as the defender
of the last line of defence [37]. The results show that the high
intensity running distance, sprint distance and sprint times of
3-5-2 are significantly higher than those of 4-4-2. This may be
due in part to the fact that the centre back system has a larger
per capita coverage than the back four system and requires more
rapid recovery and blocking [31]; on the other hand, in terms of
the proportion of time spent running in different areas, in the
3-5-2 formation, centre backs in the opposing half-court and the
attacking three-zone were significantly higher than those in the
4-4-2 formation, which indicated that the 3-5-2 centre-backs have
a wider running range and participate in more offensive behaviors
in the match, leading to more intense running.

Wide players (full-backs/wing halfbacks/wing-backs) play mainly
in the wide area, where the density of players is relatively low, so
they have more chances to complete high-intensity runs and sprints
than players in other positions [38]. The results of this study show
that the high intensity running distance, sprint distance and sprint
times of 4-5-1 are significantly higher than those of 4-4-2. This
may be the 4-4-2 formation has been arranged in the front two
forward players, four wide players in the game to participate in
the attack. Compared with the 4-5-1 formation, there is less high-

intensity running. Research on the Chinese Super League matches
also confirmed the conclusion above. Regardless of whether it is
a full-back or a wing-back, the high-intensity running and sprint
distances of the 4-5-1 formation when in control of the ball are
significantly higher than that of the 4-4-2 formation. When the
opponent is in control of the ball, the high-intensity running and
sprint distances of the 4-5-1 formation are significantly lower than
that of the 4-4-2 formation, indicating that the 4-4-2 formation’s
wide players undertake more defensive tasks than offensive task
[39]. In addition, the 3-5-2 wing-backs, with one player covering
the entire wide area, may in theory need to perform more high-
intensity runs. However, this study and previous studies have
found that there is no significant difference between their running
performance and that of other formations [31].

The centre halfback is the pivot of the attack and defense of the
team, taking on the dual task of attack and defense in the game.
The centre halfback’s activities cover a large area, and the total
running distance is generally higher than that of other players
[40]. In the 4-4-2 formation, the running distance of the centre
halfback is significantly lower than that of the 4-5-1 and 3-5-2
formations, and the average top speed of the centre halfbacks in
the 4-4-2 and 4-5-1 formations is significantly lower than that
of the 3-5-2 formations. The two-centre-half system covers less
midfield area than the three-centre-half system. This may be due
to the relatively small number of midfielders. As the midfield area
tends to be empty during the transition from attack to defence,
the coach will specifically arrange for the two central halfbacks
to reduce the number of forward thrusts in attack. It can also be
seen from the running performance in different court areas that
in 4-4-2 formation, the proportion of half-court running time and
attacking third area running time is significantly lower than that
of 4-5-1 and 3-5-2 formation.

The forward is at the head of the formation, the main force of the
team’s attack, and is responsible for tearing down the defence,
capturing chances in front of the goal and scoring goals [3].
Among the different formations, the 4-5-1 forwards’A high
intensity running distance, A sprint distance and A sprint times
are significantly lower than those of the 4-4-2 formation. This
may be due to the fact that the single forwards often have to
face the defense of two central defenders. Forwards may need to
spend more energy to get out of the defensive line, resulting in
a significant drop in high intensity running, sprint distance, and
number of sprints in second half.

Effect of Different Positions on Players’ Running Performance
in Different Court Areas

Previous studies have shown that the combination of performance
indicators and the playing area can evaluate the performance of
players or teams more objectively, comprehensively and accurately
[10]. For example, while there was no significant correlation
between the percentage of ball control and the number of goals
scored, the rate of ball control in the attacking third and opponents’
half court is significantly related to the number of goals [41]. The
number of successful attempts into the opposing team’s penalty
area is considered one of the key factors affecting the outcome
of the game [6], while the number of successful attempts into
the attacking third and the opposing team’s penalty area can also
distinguish different tactical styles [42].

The purpose of this study is to reflect the influence of match
formation on running performance more comprehensively by
analyzing the ratio of running time in different fields. The results
show that there is no significant difference in the proportion of
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running time between different formations, but there is a significant
difference in some positions. As for centre backs, players in the
3-5-2 spend significantly longer time running in the opponent’s
half-court than those in the 4-5-1 and 4-4-2 and spend significantly
longer time running in the attacking third than those in the 4-5-
1 formation. As for centre half backs, players in the 4-5-1 and
3-5-2 formations spend significantly longer time running in the
opponent’s half-court and in the attacking third than those in the
4-4-2 formation. It can be seen that if more players are deployed
in the same area, both the centre-back and the centre-half, the
players in that position will have more movement in the opponents’
half court and in the attacking third. It may be a phenomenon of
“Economies of scale”in personnel deployment [1]. In modern
football games, more emphasis is placed on total offense and
defense. When too many people are accumulated in a certain area,
it may restrict the whole team’s attack and defense efficiency. For
example, the three centre backs, although they will occupy the
defensive advantage in the middle, but when attacking, they will
appear to be overmanned in the backcourt. In order to ensure the
efficiency of the attack, it is necessary for the centre backs to take
on more roles in initiating and organizing the attack. Three centre
half backs, although both sides of the attack can be better control
of the midfield area, but the attack will lead to lack of support
in the front, when there is need to have more centre half backs
active in the other half and attack in the attacking third to support
their team’s attack. In summary, it can be said that different game
formations have different requirements for the coverage area of
each position in the game.

Key Findings

Previous studies have shown that the performance of a player’s
running in a match is closely related to his position in the match,
and the specific physical training to meet this position has become
an important part of the preparation and training of the team [39,
43-45]. This study further digs the problem and explores the
relationship between different match formations and the running
performance of teams and players. The conclusions are as follows:

1. The different competition formation has great influence on
the whole team’s sprint distance: 4-5-1 and 3-5-2 formation
need to complete more sprint running than 4-4-2 formation.
The ratio of running time in the opponent’s half court, the
attacking third and the penalty area in 4-5-1 formation is
generally lower than that of 4-5-1 and 3-5-2 formations,
indicating that the 4-4-2 formation often requires more direct
tactics. Players in 4-4-2 formation run at a slower speed and
spends more time focusing on the overall defense.

2. The different match formation has great influence on each
position player’s high intensity running and sprints: 3-5-
2 formation’s center-back, the center-half completes more
sprints and high intensity running than 4-4-2 formation; With
a large per capita coverage area, the 3-5-2 midfielders need
to do more chasing and blocking. In terms of the running
time in different courts, the ratio of running time of centre
backs of the 3-5-2 formation in the opponents’ court and the
attacking third is higher than that of the 4-4-2 formation.
4-5-1 wide players, centre half backs and forwards do more
sprints and high intensity running than 4-4-2. In the 4-5-1
formation, wing players take on more offensive tasks, so they
run more in high-intensity to finish forward insertions and
responses. There are more centre halves in the midfield, thus
more forward insertions in the attack. However, the forwards
often have to face the two or more defenders from the other
team. In this case, the forward may need more running to get
out of the line of defense.

3. The different match formation influences each position
player’s time of running on different: 3-5-2 central backs,
4-5-1 and 3-5-2 centre half backs spend more time running
in the opponents” half-court and the attacking third than other
formations, which indicates that, if more players are deployed
in the same area, the players in that position will run more in
the opponent’s half court and the attacking third.

The results of this study can help coaches and football practitioners
to have a deeper understanding of the specific characteristics of
the match formation and the physical requirements of different
match formations on the team and players, and then help them to
scientifically and accurately match the team formation and player
location and design special physical training to allow the team to
show a higher level of competition in the game [46-51].

Disclosure of Interest: The authors report no conflict of interest.
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