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INTRODUCTION
Over the years, there has been a large num-

ber of studies about time-motion analysis in 
soccer that has always been of interest to sports 
professionals since the onset of this type of 
analysis (Bangsbo, 1994; Mohr et al., 2003; Di 
Salvo et al., 2007; Randers et al., 2007; Rampi-
nini et al., 2009; Harley et al., 2010; Lago et 
al., 2010; Carling, 2013; Bangsbo, 2014; Goto 
et al., 2015a; Goto et al., 2015b; Hewitt, 2016). 
Through time the football game has evolved, 
which has inevitably led to a change in the mo-
tor activity of the players. This is because it 
is a reflection of the tactical plan of the coach 
executed by the players on the pitch during 

the game. Gradually decade after decade, 
the game has evolved to the point where it is 
now, and the requirements to the players have 
also increased. In the very beginning, aero-
bic capacity and its maximum distance were 
the most important, but in the last decade the 
sprint capabilities and the distance covered in 
the high intensity zones were clearly increas-
ing. The World Cup (WC’18) is considered to 
be the culmination of the sport performance of 
the players and as such it is a reference for the 
motor skills in the development of the football 
game. It will be interesting to research the char-
acteristics of the motion activity in the world 
championship. All of this led us to the purpose 
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of our research, namely to reveal the trends in 
motor activity of professional football players 
at the highest level. 

In order to accomplish the aim of the re­
search, we performed the following tasks:

1. Research of the variation of perfor­
mance characteristics during matches 
from the elimination phase of World 
Cup 2018;

2. Comparison of performance character­
istics among different positions recorded 
during the elimination phase of World 
Cup 2018;

3. Comparison of performance character­
istics between halves and zones of inten-
sity observed during the elimination 
phase of World Cup 2018.

METHODS
For the fulfillment of the research tasks 

we used the following methods: observation 
(time-motion analysis) and statistical proce-
dures (descriptive statistics, Shapiro-Wilk test 
of homogenityand Independent T-test).

For the purpose of the study, we researched 
273 cases of players who participated in a full 
game from the elimination phase of WC’18 
(without extra time). The performance char­
acteristics of these cases was obtained from 
FIFA official statistics for every match with 
their different zones of intensity. The zones 
are as followed: Zone 1 – 0-7 km/h; Zone 2 
– 7.1-15 km/h; Zone 3 - 15.1-20 km/h; Zone 4 
- 20.1-25 km/h; Zone 5 - 25+ km/h. They used 
for all of the analysis TRACAB optical track-
ing system (ChyronHego Coorporation, New 
York, USA). Positional data were collected 
with Super-HD cameras and patented image 
processing technology to deliver livetracking 
of all moving objects with a maximum delay of 
just three frames. They are located on the main 
tribune that helps to track the players and the 
ball. They can be used for real time live foot-

age from selected tactical cameras. Also, they 
use stereo technology to ensure that the entire 
playing surface is constantly filmed from sev-
eral angles. All these data are transferered to 
a cutting-edge software analyses every image 
to extract X, Y and Z positions for each object 
resulting in true three-dimensional tracking in 
real-time. The captured data is processed via 
an open and versatile protocol allowing it to be 
made available to any graphics rendering plat-
form. The insights from the technical informa-
tion and the provided communication link al-
low for constant real-time interaction that can 
feed into their decisions during the match. The 
system has no influence of the weather, lighting 
and stadia conditions. Also, it is compatable 
with all the certified wearables and can create 
Local positioning system (LPS) for even more 
precise data. Unlike the previous World Cups, 
five activity zones were used here (Peev, 2017; 
Gadev and Peev, 2017). We divided the play-
ers into four groups, which we borrowed from 
the statistics obtained - goalkeeper, defender, 
midfielder and striker. Statistical procedures 
were performed with SPSS Statistics 19 (IBM, 
Chicago, Illinois, USA)

RESULTS
Thirty-two teams took part in the elimina-

tion phase, with 16 games played with an aver-
age game time of 96:57 minutes. The results of 
the data processing can be seen in Table 1, 2, 3 
and 4. All the data are presented as an average 
(Mean result of all cases), maximal and mini-
mal result, standart deviation and coefficien of 
variation (CV). All of the results are presented 
in metеres and distance is rounded to the near-
est integer.

In Table 1 we can observe the results of the 
distance covered in different zones and half of 
32 goalkeepers that played in the World cup. 
We can observe CV increases gradually with 
the increase of the speed. 



P. Peev, V. Tsvetkov, N. YouroukovTIME-MOTION ANALYSIS ... 

110

Table 1. Variability of performance characteristics of goalkeepers during matches from the elimi-
nation phase of World Cup ‘18

Indicator Total 
distance 
covered 

Total 
Distance 
covered 
1st half

Total 
distance 
covered 
2nd half

Zone 
0-7 

km/h

Zone 
7-15 
km/h

Zone 
15-20 
km/h

Zone 
20-25 
km/h

Zone 
25+ 

km/hStatistical  
indicator

Mean 4062 1978 2084 3200 724 112 22 4
Std. Deviation 790.8 398.7 413.1 483.2 306.3 64.9 16.5 8.9

Range 3147 1536 1715 1911 1288 300 60 41
Minimum 2692 1396 1296 2365 225 17
Maximum 5839 2932 3011 4276 1513 317 60 41

CV% 19.5 20.2 19.8 15.1 42.3 58.1 75.3 213.4

A total of 118 defenders were researched 
and their results can be found in Table 2. We 
can observe the same trend here as we did with 

the goalkeepers. The fact that in the second 
half there is greater distance covered than in 
the first one is interesting. 

Table 2. Variability of the performance characteristics of defenders during matches in the elimi-
nation phase of World Cup ‘18
Tested indicator Total 

distance 
covered 

Total 
Distance 
covered 
1st half

Total 
distance 
covered 
2nd half

Zone 
0-7 

km/h

Zone 
7-15 
km/h

Zone 
15-20 
km/h

Zone 
20-25 
km/h

Zone 
25+ 

km/hStatistical 
indicator

Mean 9352 4655 4697 3760 3907 1086 433 165
Std. Deviation 668.6 369.9 380.4 217.4 480.7 262.7 153.7 93.4

Minimum 7944 3820 3502 3314 2877 593 144 4
Maximum 11504 5691 5813 4228 5037 1857 909 415

CV% 7.2 7.9 8.1 5.8 12.3 24.2 35.5 56.5

A total of 78 midfielders played full game 
in the elimination phase of the World cup (Ta-
ble 3). They had greater total distance covered 

in the second half like the defenders. Also, 
they had the greatest total distance covered of 
all the players. 

Table 3. Variability of the performance characteristics of midfielders during matches from the 
elimination phase of World Cup ‘18
Tested indicator Total 

distance 
covered 

Total 
Distance 
covered 
1st half

Total 
distance 
covered 
2nd half

Zone 
0-7 

km/h

Zone 
7-15 
km/h

Zone 
15-20 
km/h

Zone 
20-25 
km/h

Zone 
25+ 

km/hStatistical 
indicator

Mean 10708 5336 5372 3621 4710 1629 566 182
Std. Deviation 845.5 490.7 423.1 343.4 656.5 399.90 161.9 110.9

Minimum 9216 4402 4608 2908 3469 956 262 11
Maximum 12435 6231 6425 4539 6127 2734 1085 531

CV% 7.9 9.2 7.9 9.5 13.9 24.6 28.6 60.9

Forty-five strikers were researched in the 
study (Table 4). Again, in the second half we 
can observe greater total distance covered. 

Also, it is interesting that they had the greatest 
distance in high-intensity running and sprint-
ing zone. Another interesting point is that as 



 JOURNAL of Applied Sports Sciences  01/2019

111

Table 5. Normality of the distribution of the variables by the Shapiro-Wilk coefficient
Position 
 Goalkeeper Defender Midfielder Striker

Coeffi -
cient 


Shapiro-Wilk Shapiro-Wilk Shapiro-Wilk Shapiro-Wilk

Indi - 
cator

Sta -
tistic

Degree  
of fre-
edom

Level of 
signifi-
cance

Sta -
tistic

Degree  
of fre-
edom

Level  
of signi-
ficance

Sta -
tistic

Degree  
of fre-
edom

Level of 
signifi-
cance

Sta  - 
tistic

Degree  
of fre-
edom

Level of 
signifi-
cance

Total  
distance 
covered  

(m) 
0.978 32 0.724 0.985 118 0.261 0.973 78 0.094 0.974 45 0.442

Distance 
covered 1st 

half (m)
0.950 32 0.148 0.990 118 0.555 0.972 78 0.082 0.978 45 0.571

Distance 
covered 
2nd half 

(m)
0.977 32 0.713 0.984 118 0.216 0.971 78 0.069 0.959 45 0.140

Zone  
0-7  

km/h (m)
0.973 32 0.580 0.978 118 0.060 0.982 78 0.331 0.972 45 0.379

Zone  
7-15  

km/h (m)
0.976 32 0.672 0.989 118 0.478 0.980 78 0.256 0.961 45 0.159

Zone  
15-20  

km/h (m)
0.928 32 0.034 0.969 118 0.159 0.972 78 0.089 0.968 45 0.286

Zone  
20-25  

km/h (m)
0.949 32 0.139 0.978 118 0.060 0.958 78 0.052 0.963 45 0.185

Zone  
25+  

km/h (m)
0.544 32 0.000 0.953 118 0.201 0.906 78 0,100 0.983 45 0.789

we proceeed from the goalkeepers to the strik-
ers we have smaller and smaller number of 
players. So maybe the most demanding posi-

tion as regards the level of preparation is that 
of the striker. 

Table 4. Variability of the performance characteristics of strikers during matches in the elimina-
tion phase of World Cup ‘18

Tested indicator Total 
distance 
covered 

Total 
Distance 
covered 
1st half

Total 
distance 
covered 
2nd half

Zone 
0-7 

km/h

Zone 
7-15 
km/h

Zone 
15-20 
km/h

Zone 
20-25 
km/h

Zone 
25+ 

km/hStatistical  
indicator

Mean 9731 4859 4872 3906 3770 1210 591 254
Std. Deviation 786.9 473.7 405.1 233.9 638.0 243.0 127.1 110.3

Minimum 8240 3892 4056 3375 2778 717 356 5
Maximum 11626 5836 5843 4299 5029 1900 1000 502

CV% 8.1 9.8 8.3 6.0 16.9 20.1 21.5 43.4

In order to prove the homogenity of the 
samples, we used the Shapiro-Wilk coef-
ficient and did the corresponding analy-
sis shown in Table 5. From this we can see 

that for all tested indicators, except for the 
third and fifth zone of intensity, the ex-
amined samples have normal distribution  
(p > 0,05).

In
di ca

tor


Coefficient 

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Table 7. Independence T-test of performance characteristics among defenders and strikers

Position  Defender Striker Difference
Statistical  
Significance

Indicator  n1 X1 S1 n2 X2 S2 d d% t emp t0,05
Sig.(2- 
tailed)

Total distance covered (m) 118 9352 668.6 45 9731 787.0 379.1 4.1 -2.987 1.97 0.003
Total distance covered 

1st half (m) 118 4655 369.9 45 4859 473.7 204.5 4.4 -2.526 1.97 0.014

Total distance covered 
2nd half (m) 118 4697 380.4 45 4872 405.1 174.6 3.7 -2.496 1.97 0.014

Zone 0-7 km/h (m) 118 3760 217.4 45 3906 233.9 145.4 3.9 -3.625 1.97 0.000

Zone 7-15 km/h (m) 118 3907 480.7 45 3770 638.0 136.7 3.5 1.262 1.97 0.212

Zone 15-20 km/h (m) 118 1086 262.7 45 1210 243.0 123.5 11.4 -2.652 1.97 0.009

Zone 20-25 km/h (m) 118 433 153.7 45 591 127.1 158.1 36.5 -5.948 1.97 0.000

Zone 25+ km/h (m) 118 165 93.4 45 254 110.3 88.8 53.8 -5.003 1.97 0.000

Table 6. Independence T-test of performance characteristics among defenders and midfielders
Position  Defender Midfielder Difference Statistical 

Significance

Indicator  n1 X1 S1 n2 C2 S2 d d% t emp t0,05
Sig.(2- 
tailed)

Total distance covered (m) 118 9352 668.6 78 10708 845.5 1355.94 14.50 -11.84 1.97 0.000

Total distance covered  
1st half (m) 118 4655 369.9 78 5336 490.7 681.12 14.63 -10.39 1.97 0.000

Total distance covered  
2nd half (m) 118 4697 380.4 78 5372 423.1 674.82 14.37 -11.51 1.97 0.000

Zone 0-7 km/h (m) 118 3760 217.4 78 3621 343.4 139.03 3.70 3.16 1.97 0.002

Zone 7-15 km/h (m) 118 3907 480.7 78 4710 656.5 803.12 20.56 -9.23 1.97 0.000

Zone 15-20 km/h (m) 118 1086 262.7 78 1629 399.9 542.11 49.90 -10.51 1.97 0.000

Zone 20-25 km/h (m) 118 433 153.7 78 566 161.9 132.81 30.65 -5.74 1.97 0.000

Zone 25+ km/h (m) 118 165 93.4 78 182 110.9 16.93 10.25 -1.14 1.97 0.256

Due to the normal distribution of the vari-
ables, we also have the right to perform a 
comparative analysis of the results of activity 
pattern between positions that you can see in 

Tables 6, 7 and 8.
We can find statistical differences in all the 

researched zone of intensity (p< 0,05) of the 
goalkeepers from all of the other positions.

From the comparative analysis of motor 
activity between defenders and midfielders, 
we have statistically significant differences 

in all tested parameters except in maximum 
speeds (25+ km/h).

From the comparative analysis of motor ac-
tivity between defenders and strikers, we have 
a statistically significant difference between 

all tested indicators, except for low-intensity 
running (7-15 km/h).
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Table 8. Independence T-test of performance characteristics among midfielders and strike

Position  Midfielder Striker Difference
Statistical 
significance

Indicator  n1 C1 S1 n2 X2 S2 d d% t emp t0,05
Sig. (2- 
tailed)

Total Distance covered (m) 78 10708 845.5 45 9731 787.0 976.8 9.1 6.182 1.98 0.000
Total distance covered  

1st half (m) 78 5336 490.7 45 4859 473.7 476.6 8.9 5.136 1.98 0.000

Total distance covered  
2nd half (m) 78 5372 423.1 45 4872 405.1 500.2 9.3 6.268 1.98 0.000

Zone 0-7 km/h (m) 78 3621 343.4 45 3906 233.9 284.5 7.9 -5.361 1.98 0.000
Zone 7-15 km/h (m) 78 4710 656.5 45 3770 638.0 939.8 19.9 7.553 1.98 0.000
Zone 15-20 km/h (m) 78 1629 399.9 45 1210 243.0 418.7 25.7 7.121 1.98 0.000
Zone 20-25 km/h (m) 78 566 161.9 45 591 127.1 25.3 4.5 -.876 1.98 0.383
Zone 25+ km/h (m) 78 182 110.9 45 254 110.3 71.9 39.5 -3.394 1.98 0.001

The comparative analysis of motor activity 
between midfielders and strikers showed a sta-
tistically significant difference between most 
of the surveyed indicators. The only exception 
was high-intensity running (20-25 km/h).

DISCUSSION
Total distance covered 
The distance covered can be determined 

by the total distance covered and the inten-
sity by considering them in individual zones, 
ranging from low intensive to highly intensity 
actions. The total distance covered varies be-
tween 9-14 km depending on the level of play-
ers and their condition (Bangsbo et al., 1994; 
Mohr et al., 2003; Stølen et al., 2005; Dellal et 
al., 2010; Gregson et al., 2010; Bojkowski et 
al., 2015). Most of the distances covered are in 
low intensity, but the more intense ones are the 
most important. The distance covered is about 
2600-2800 meters for high-intensity actions 
(14.8 km/h +) and between 200-260 meters for 
maximum action or sprinting (25.2 + km/h).

The total distance covered of the goalkeep-
ers (n=32) is lower than previously reported 
in other similar studies, namely 4062 m. (Di 
Salvo et al., 2008). However, the distribution 

of the half distance covered is interesting - the 
distance covered in the second half is greater 
than in the first half. Regarding the distribution 
of the level distance covered by zone, there is 
nothing that can surprise us. An impressive re-
sult is the huge CV of zone 5 (sprinting - 25+ 
km/h), which is 213.4%. It can be explained 
by the specific events or pieces of work with 
maximum intensity, which in most cases is 
missing with the goalkeepers or is not of such 
duration to reach over 25 km/h.

The total of 118 cases of defenders who 
participated in the matches of the elimination 
phase of WC‘18 were investigated. The total 
distance covered is 9352 meters. The distance 
varies from 7944 to 11504 meters. The co-
efficient of variation is 7.15%, which deter-
mines the sample as homogeneous. However, 
the range of the maximum and the minimum 
result is 3560 meters. This difference may be 
due to defenders’ different kind and style of 
play. The total distance covered during the first 
and second half shows a similar picture as the 
total distance covered – it is slightly higher 
than the distance covered   in the first part (7.95 
and 8.10%). In earlier studies, the amount of 
distance covered is greater in the first part but 
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we should mention that no national teams were 
investigated (Di Salvo et al, 2007; Bradley et 
al., 2009; Andrzejewski et al, 2012; Bangsbo, 
2014; Andrzejewski et al., 2015; Bush et al., 
2015; Peev, 2018). Another interesting fact is 
that the distance covered in the second zone 
is greater than that in the first zone. From the 
point of view of the game, this shows its in-
creased dynamics and speed, and hence the 
need for greater activity of the players. It is 
normal for the variance in distance covered in 
the different zones of intensity to increase with 
the increase in the speed of the running due to 
the intermittent character of the football game 
and the tactics and individual capabilities of 
the players that we see here as well. For de-
fenders we see a small amount of running with 
a maximum intensity (average 165 meters), 
which is less than the results   so far. A certain 
fault in this can be attributed to the fact that for 
the first time there is a zone defined at speeds 
above 25 km/h, until now it was 22 km/h.

Based on the 78 cases of midfielders who 
played at the WC‘18 shown in Table 3, we can 
see that the average overtaking distance for 
the midfielders (10708 meters) varies between 
9216 and 12435 meters. The variance of the 
indicator is 7.9%. The greater results is due to 
the fact that they are the link in the two phases 
of the game. The fact is, however, that we ob-
serve the same trend for the defenders – in-
creasing the speed of movement also changes 
the CV from 9.48 to 60.85%. Also, looking at 
the distance covered halfway through, we see a 
larger distance covered in the second half than 
in the first half with 36 meters (5336 vs. 5372 
meters). The most likely cause of this trend is 
the need to solve the match in the second half. 
The coefficient of variation indicates that on 
both indicators the aggregate is homogeneous 
(CV = 7.88 and 9.20%). Looking at the distance 

covered  in the different zones of intensity, we 
notice a similar trend for the defenders. The 
largest distance covered is in the second zone, 
and a relatively low distance covered of run-
ning with maximum intensity, but here it is at 
the expense of higher distance covered values   
in the middle zone and the high intensity area.

A total of 45 cases of WC‘18 attackers 
were investigated and the average values   can 
be found in Table 4. From this it can be seen 
that the average distance covered by the at-
tackers is 9731 meters with individual values   
ranging from 8240 to 11626 meters and the 
coefficient of variation CV = 8.09%) point-
ing to the homogeneous sample. The trend of 
half distance covered in each half remains the 
same, with an advantage of the distance cov-
ered in the second part of the match (4859 vs. 
4872 meters). On the other hand, the strikers 
do not keep the same trend as the defenders 
and midfielders. They have greatest distance 
covered in the first zone. The largest recorded 
distance covered in the zone of maximum in-
tensity of 254 meters draws one’s attention. 
These two facts together show the specificity 
of the role of the striker in today‘s football, 
namely the slower general movement with 
sharp inclusions of maximum intensity under 
appropriate conditions. In other words – their 
main characteristic is linear velocity and fast 
accelerations. The attackers show the smallest 
homogeneity in the high intensity zones (CV 
= 21.51 and 43.44%).

In spite of the homogeneity of the sample, 
a number of conditions associated with vari-
ous factors during a football match such as 
hosting, match development, enemy level in-
fluence the time-motion (Lago et al., 2010). 
According to Lago et al. (2010) when playing 
against a stronger opponent, the overall dis-
tance is 15 meters more per match depending 
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on the difference with the opponent‘s ranking. 
These tests, however, have been made in the 
championships in Europe which have a differ-
ent format and are not fully applicable in our 
case. As can be seen from all surveyed groups 
with increasing speed, the coefficient of varia-
tion, which is due to the needs of the game, in-
creases. There is almost no information about 
national teams and motor activity.

Interesting is the fact that no matter of the 
position on the field during the second half the 
total distance is greater than the distance in 
the first one. This is in contradiction with the 
current understanding and research in football. 
The reduction of the distance covered is con-
trary to the data of other authors investigating 
motor activity of both men and adolescents 
(Bangsbo et al., 1994; Mohr et al., 2003; Bar-
ros et al., 2007; Di Salvo et al., 2007, Bradley 
et al., 2009, Rampinini et al., 2007; Rampinini 
et al., 2009; Dupont et al., 2010; Carling and 
Dupont, 2011). Although statistically signifi-
cant in scientific circles, there is a controversy 
about whether this difference within 90 min-
utes matters for the end result (Carling, 2013). 
From the data in some studies we can observe 
a decrease in the total distance between the 
first and second half between 2-7 % (Mohr et 
al., 2003; Bradley et al., 2009; Dupont et al., 
2010; Carling et al., 2011). In our study there 
is no decrease but an increase of the average 
of 0.26 to 5.26% for the different positions, 
which is imposed by the need to solve the 
match. Also, under the influence of the tacti-
cal concept and the specific needs of the tour-
nament, it can be assumed that there is some 
storage and saving of power during the first 
half of the WC‘18. Studies by Casamichana 
and Castellano (2014) and Lago et al. (2010) 

support this thesis no matter that they are com-
pletely opposite in their statements. 

Distance covered among different zo nes 
Current studies of motor activity by zones 

in male footballers are missing, except for a 
few (Gregson et al., 2010; Dellal et al., 2011; 
Bojkowski et al., 2015; Chmura et al., 2017). 
According to Dupont et al. (2010) there is a 
big difference between the coefficient of varia-
tion in the individual Sprint and Running with 
high intensity. This may be due to the ability of 
the investigated person to behave to the maxi-
mum speed, the strength of the opponent, or 
the tactical intention of the coach (Gregson et 
al., 2010). 

A big part of the results from the research 
is unique and there is no information about 
distance covered, but this is understandable 
due to the large number of different methods 
for determining the mobility zones and hence 
for the zones themselves (Peev, 2017; Gadev 
and Peev, 2017). Table 9 shows some of the 
activity zones of professional football play-
ers in the world. There are certain similarities, 
but also differences between the characteris-
tics. The most pronounced differences are 
between low-intensity actions, the distance 
covered of which is considerably lower for 
competitors participating in WC‘18 regard-
less of post. The total distance covered dif-
fers within certain limits, but given that in 
our case they are divided into groups and in 
the other studies they are considered in gen-
eral, so we can not draw definite conclusions. 
Table 9 shows the different categories in the 
studies made. All the data are based on semi-
automatic and automatic video-based method 
of data capturing. 
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Table 9. Distance covered among different zones of intensity of major chanmpionships 
Tested 

indicator

Author Year
Total 

Distance
(m)

Total 
distance 
covered 

in 
walking

(m)

Total dis-
tance 

co   vered 
in low 

intensity 
running

(m)

Total dis-
tance co-
vered in 
medium 
intensity 
running

(m)

Total dis-
tance co-
vered in 
intensity 
running

(m)

Total 
dis  tance 

covered in 
max  i mal 
in tensity 
ru nning/
sprinting

(m)

Team/
Champion-

ship

Goalkeepers Peev et al. 2019 4062 3200 724 11,8 22 4,2
Defenders Peev et al. 2019 9352 3760 3907 1086 433 165
Midfielders Peev et al. 2019 10708 3621 4710 1629 566 182

Strikers Peev et al. 2019 9731
3906 3770 1210 591 254

0-7 km/h 7.1-15 km/h 15.1-20 
km/h

20.1-25 
m/h 25+ km/h

Bulgaria Peev 2017 10607
6341 1870 1615 523 259

0-7 km/h 7.1-15 km/h 15.1-20 
km/h

20.1-25 
m/h 25+ km/h

Premiership Bush  
et al. 2015 10659

Spain Di Salvo 
et al. 2007

11393 7080 1380 1257 397 215
0-0,6 
km/h

0.6-7 
km/h

7.2-14.3 
km/h

14.4-19.7 
km/h

19.8-25.1 
m/h

25.2+ 
km/h

Brasil Barros  
et al. 2007 10642

5537 1731 1615 691 437
0-11 
km/h

11.1-14 
km/h

14.1-19 
km/h

19.1-23 
m/h

23.1+ 
km/h

Denmark Randers 
et al. 2004 10800

FC Barcelona Zubillaga 
et al. 2002 10339 6871 1293 1716 470

FC Arsenal Zubillaga 
et al. 2002 10549

7159 1329 1650 410
0-11 
km/h

11.1-14 
km/h 14.1-21 km/h 21+ km/h

Distance covered in high-intensity and 
spri nting

In recent years, however, there has been a 
tendency of reduction the absolute values of 
the   distance covered at the expense of intensi-
fication. The total distance covered is reduced, 
but the average speed and maximum speeds 
are increased (Bush et al., 2015). This may 
be due to the results achieved by Castellano 
et al. (2014), which indicate a lack of statisti-
cal reliability of the distance covered between 
players at different levels. According to the au-
thors, the highly intensive actions that depend 
on the anaerobic energy system are those that 
separate the successful teams from the others 
(Mohr et al., 2003; Rampinini et al., 2009; 
Bangsbo, 2014; Broich et al., 2014; Chmura 

et al., 2017). Other authors, such as Green 
(1992), Tumilty (1993), disagree with this 
view, but their research was made at a time 
when football did not have such demands on 
the preparation of the player. In tactical terms, 
this is reflected in the absence of large empty 
spaces between players‘ lines and in their own 
half in defensive play, and in the foreground 
the maximum speeds and the ability to show 
speed. In fact, according to Bush et al. (2015) 
the Premier League sprints have increased by 
50% over the past 10 years.

Positional differences 
The midfielders have the greatest distance 

covered of motor mobility of all the other 
players (Mohr et al., 2003; O‘Donoghue et 

Team/

Championship
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al., 2005; Rampinini et al., 2007; Vigne et al., 
2010; Dellal et al., 2011; Andrzejewski et al., 
2015; Andrzejewski et al., 2016). An excep-
tion to this rule was presented in the study of 
Carling (2013). On the second place are the 
strikers, followed by the defenders and the 
goalkeepers are with the lowest distance cov-
ered of motor activity.

The smallest distance covered of motor ac-
tivity is achieved by the defenders, this is pre-
determined by their role in the team - to give 
stability and to build the attack of the team. 
Most of their activity is of low intensity, quite 
opposite to midfielders.

On the other hand, we would also like to 
note that despite the observed differences (not 
always statistically supported) in the activity 
of individual posts (Di Salvo et al., 2007; Bu-
chheit et al. 2008; Bradley et al., 2009), we 
believe it is wrong for a collective game to go 
to individualizing the workload in positions, 
and it is right for the players to prepare for each 
of the types of motor activity. Some authors 
go further by placing individual load zones for 
each competitor (Abbott et al., 2018)

In this respect, we support the opinion of 
Abt and Lovell (2009) and Siegel and Lames 
(2010) expressing the need to use individual-
ised activity zones for individual age groups 
and, at the same time, the need for individual 
work zones for each competitor.

High-intensity running and sprinting dis-
tances are a widely-studied problem because 
of their importance in football. However, 
these studies do not give a clear indication 
of the average distance covered of maximum 
intensity due to different measuring instru-
ments and zones of intensity, as well as the 
constant division of the players into an in-
creasing number of individual categories. 
Also, for the most part, the sprint distance and 
high-intensity running depend on the level of 
the players, the championship and their play-

ing position (Dellal et al., 2010; Andrzejew-
ski et al. 2015). They are the greatest for the 
strikers because as the authors point out they 
are dependent on the position on the pitch 
and the strikers are characterized with sharp-
ness and the ability to develop linear veloc-
ity (Dellal et al., 2011; Andrzejewski et al., 
2015). This is due to strikers’need to transfer 
as fast as they can for the attack and conquer 
the free space and suprise the opposite team. 
Similar research in the League of  Europe, 
with a sprinting speed of 24 km/h, shows an 
average of 237 ± 123 meters of distance cov-
ered, coinciding with Dellal et al. (2010) and 
Dellal et al. (2011). 

The smallest sprint and high-intensity dis-
tance covered are shown by the defenders 
(Dellal et al., 2011 Andrzejewski et al., 2015), 
which is largely related to their positional play. 
Findings of Bush et al. (2015) support our re-
sults. They have found the greatest increase 
in these characteristics among full backs fol-
lowed by central defenders in last years. It 
must be noted that these differences observed 
among the individual players‘ positions are a 
direct consequence of the tactics and the role 
of the individual units in the team.

Midfielders perform a relatively large dis-
tance covered of work in high-intensity work 
zones, but because they work in zones where 
there are not so many free spaces. Their sprint-
ing activity is limited and determined by the 
specificity of their position of play i.e. partici-
pation in attacks and defence. 

It is intresting that defenders (players that 
have the smallest amount of sprint) face the 
players with the greatest volume of sprints - 
the strikers.  This should be a topic for future 
studies, and it can be taken into account in se-
lection of young players.  

As a general constation, we can confirm that 
the total distance covered doesn’t differ from 
the one described in the literature. Suprisingly 
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the second zone (7-15 km/h) is the one with the 
greater distance for defenders and midfielders. 
There aren’t changes in performance charac-
teristics except for the strikers for these zones. 
Strikers have the greatest amount of sprinting 
activity. Normally the highest amount of run-
ning distance and high-intensity running are 
characteristic of midfielders.

CONCLUSION
The studied performance characteristics in 

football at world championships are the first 
available data of that kind. Until now no one 
has ever presented result of performance char-
acteristics in five zones of intensity. 

1. The results are comfirmation that even at a 
World Cup the performance characteristics 
are greatly influenced by position of play;

2. The higher total distance covered dur-
ing the second half suggests extremely 
high aerobic capabilities of elite football 
players.

PRACTICAL APPLICATION
The results obtained could help the selec-

tion of the young football players. The pre-
sented results can help conditioning coaches 
to optimize the training load throughout the 
pre-season and season preparations. 
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