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Bossard, C.; Aftański, T.; Sekulic, D.

Analysis of Running Performance in

the Offensive and Defensive Phases

of the Game: Is It Associated with the

Team Achievement in the UEFA

Champions League? Appl. Sci. 2021,

11, 8765. https://doi.org/10.3390/

app11188765

Academic Editors: Giuseppe Annino

and Vincenzo Bonaiuto

Received: 30 August 2021

Accepted: 17 September 2021

Published: 21 September 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

1 Faculty of Kinesiology, University of Split, 21 000 Split, Croatia; toni.modric@kifst.hr (T.M.);
sime.versic@kifst.hr (S.V.)

2 Faculty of Sport and Physical Education, University of Novi Sad, 21 000 Novi Sad, Serbia;
patrik.drid@uns.ac.rs (P.D.); marko.stojanovic@uns.ac.rs (M.S.)

3 Department of Physiology and Biochemistry, Gdansk University of Physical Education and Sport,
80-336 Gdansk, Poland; lukaszradziminski@wp.pl

4 Research Center for Education Learning and Didactics, University of West Brittany,
20 Avenue Victor Le Gorgeu, 29200 Brest, France; cyril.bossard@univ-brest.fr

5 Physical Education and Sports Study Center, University of Gdansk, 80-309 Gdansk, Poland;
tomasz.aftanski@ug.edu.pl

* Correspondence: dado@kifst.hr

Abstract: Although associations between running performance (RP) with ball possession and team
achievement in soccer are often hypothesized, actual knowledge of this association in elite soccer
remains limited. Therefore, this study aimed to evaluate players’ RPs according to ball possession
to determine its possible influence on team achievement in the UEFA Champions League (UCL).
The players’ RPs (n = 244) were collected during UCL group stage matches (n = 20) in the 2020/21
season using the semiautomatic video system InStat Fitness. Then, players’ RPs were classified
according to the specific playing position: central defenders (CD; n = 79), fullbacks (FB; n = 65),
central midfielders (CM; n = 55), wide midfielders (WM; n = 28) and forwards (FW; n = 17). RPs
were observed in the attacking phase (AP, i.e., when the team was in possession of the ball) and
defensive phase (DP, i.e., when the team did not have possession of the ball) of the game, and included
the total distance covered (m) and distance covered in different categories: walking (<7.1 km/h),
jogging (7.1–14.3 km/h), running (14.4–19.7 km/h), high-intensity running (>19.8 km/h), high-speed
running (19.8–25.1 km/h) and sprinting (>25.2 km/h). Team achievement was defined by the total
group points earned (TGP) at the end of the group phase of the UCL and by match outcome (win,
draw, loss) of single matches. The results indicated that the total, walking and jogging distances
covered were negatively and positively associated with TGP (Pearson’s correlations from 0.30 to 0.73;
all p < 0.05) in the AP and DP of the game, respectively. Won matches were characterized by
significantly lower and higher values of total, walking and jogging distances covered in AP and DP
of the game, respectively (F tests: from 7.15 to 22.5, all p < 0.01; all small to medium effect sizes). In
addition, RPs in the AP and DP of the game explained only 37.2% of the variance in the TGP. These
findings demonstrate that the influence of RP on team achievement in UCL is limited in both the AP
and DP of the game.

Keywords: football; monitoring; physical demands; ball possession; team success

1. Introduction

In soccer, running performance (RP) has been extensively studied over the last two
decades [1,2]. Detailed knowledge about this performance in match play is essential
for the design and implementation of specific fitness training [3–6]. Previous studies
have demonstrated that players regularly transit between brief bouts of high-intensity
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running and longer periods of low-intensity running [1,7]. These performances can be
affected by different factors, such as the player’s playing position in the game [8–10],
physical capacities [7,11,12], tactical formations [13,14] and technical level [15]. In addition,
contextual variables, such as the match status (win, draw, lose), location (home, away) and
opponents’ level (top, middle, bottom), impact the RP [16–18].

However, despite the importance of developing optimal physical conditioning in elite
soccer players, information about the influence of RP on team achievement in soccer is
scarce and contradictory [19]. Specifically, studies have reported that less successful teams
achieve greater RP (e.g., total distance covered and high-intensity distance covered) [20,21],
while more recent studies have revealed similar RP in both successful and unsuccessful
teams [22,23]. It is possible that these inconsistencies might be characterised by differences
in the geographical, cultural, historical and social aspects of soccer teams from different
countries [24–26].

It is important to note that previously cited findings have referred to the pure RP
without the context of ball possession. However, since ball possession is an important
determinant of most successful teams [27,28], the RP with ball possession may have a
greater influence on success in soccer than the RP without ball possession [19,22]. In
support of this concept, Brito Souza et al. analysed the RP with and without ball possession
from the Spanish La Liga and reported that distances covered with ball possession (above
and below 21 km/h) were the main contributors of success (i.e., defined as the total earned
points), while the running distance without ball possession had a minimal influence on
the analysis [19]. Similarly, Hoppe et al. reported moderate to strong correlations between
all RPs with ball possession and the total points accumulated at the end of the German
Bundesliga season, while the RP without ball possession was unrelated to the earned
points [22]. Furthermore, the distance covered with the ball was greater in more successful
teams in the Serie A League, particularly when running with the ball at >14 km/h [20].
In contrast to the previously cited studies [19,20,22], the study from the Spanish La Liga
indicated the same RP (at >21 km/h) and running distance with ball possession in both
successful and unsuccessful teams [23]. Although these investigations infer the importance
of running with ball possession, the true influences of these actions on overall success in
soccer remain unknown [19].

All of the previously cited studies have analysed data from national competitions in
Italy, Germany and Spain. However, there is no evidence of how the RP with ball possession
affects team achievement in the most prestigious and most popular soccer competition [29]:
the UEFA Champions League (UCL). In addition, these studies have not analysed the
influence of playing positions. Thus, the individual contributions of players at different
playing positions on team achievement are still unknown. Therefore, the main objectives of
this study were (i) to evaluate the RPs of players at different playing positions specifically
for the attacking and defensive phases of the game, and (ii) to determine the associations
between team achievement in the group stage of the UCL and the players’ RP in the attack-
ing and defensive phases of the game and. We believe that the findings from this study
will enable a better understanding of the differences between successful and unsuccessful
teams in top-level soccer. Moreover, considering that success in soccer is dependent on the
cooperative and competitive interactions between individuals [30,31], this study will help
soccer coaches to determine the individual roles of players in achieving success.

2. Materials and Methods
2.1. Participants and Design

The participants in this study were top elite soccer players from teams that competed
in the group stage of the UCL in the 2020/21 season. All RPs in the attacking phase (AP)
and defensive phase (DP) of the game (please see the Section 2.2 for the division of the
RPs in the AP and DP) were obtained from 20 matches from groups A (n = 3), B (n = 3),
C (n = 4), E (n = 4), F (n = 3) and G (n = 3), resulting in 244 matched RPs that were used
as cases for this study. Only the results of players who participated in entire matches
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were analysed. Players’ RPs were divided according to soccer-specific playing positions
as follows: central defenders (CD; n = 79), fullbacks (FB; n = 65), central midfielders (CM;
n = 55), wide midfielders (WM; n = 28) and forwards (FW; n = 17). Goalkeepers (GK) were
excluded from the analysis due to the specificity of the position (Figure 1) [32].
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Figure 1. Classification of playing positions; CD = Central defenders, FB = Fullbacks, CM = Central
midfielders, WM = Wide midfielders, FW = Forwards, GK = Goalkeepers.

The investigation was approved by the ethical board of the Faculty of Kinesiology,
University of Split.

2.2. Procedures

RP data were collected using a semiautomatic camera tracking system (InStat Fitness,
Moscow, Russia). This tracking system includes static cameras installed on the roof of
the soccer stadium. Utilizing trigonometry, the camera continuously captures the location
of the players. This procedure allowed us to quantify the total distance and distance
covered in different speed zones. The use of this tracking system has appeared in previous
research [33]. The reliability of this tracking system has been demonstrated, as the tracking
system has passed the official Fédération Internationale de Football Association (FIFA) test
protocol for Electronic & Performance Tracking Systems (EPTS) (a report is available on
the official FIFA webpage https://www.fifa.com/technical/football-technology/resource-
hub?id=aca57303eb0449f2835ac891b1beeb24 (accessed on 16 September 2021)).

RPs were observed according to the phase of the game and the ball possession as:
(i) the AP of the game, and (ii) the DP of the game. The RP in the AP of the game was
quantified when the team had the ball in their possession, while the RP in the DP of the
game was quantified when the opponent had the ball in their possession [34].

The RP variables in both the AP and DP of the game included the total distance
covered (m) and distance covered in different categories: walking (<7.1 km/h), jogging
(7.1–14.3 km/h), running (14.4–19.7 km/h), high-intensity running (>19.8 km/h), high-
speed running (19.8–25.1 km/h) and sprinting (>25.2 km/h) [35,36].

Team achievement was defined by (i) the total group points earned at the end of the
group phase of the UCL competition, (ii) match outcome in single matches (win, draw, loss)

2.3. Statistics

The normality of the distributions was checked by the Kolmogorov-Smirnov test,
and the statistics included the means ± standard deviations. The homoscedasticity of all
variables was confirmed by Levene’s test.

Univariate differences in the RPs among the (i) playing positions (ii) match outcomes
(win, draw, loss) were analysed by one-way analysis of variance. Scheffe post-hoc test
was applied to examine specific differences. The effect size was evidenced throughout
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the calculation of partial eta squared (η2) (>0.02 was small; >0.13 was medium; >0.26 was
large) [37].

Multivariate differences in the RPs among the playing positions were analysed by
canonical discriminant analysis. A t-test was used for the dependent sample to identify
the differences between the RPs in the AP and DP of the game. Multiple regressions were
calculated to identify the multivariate associations between predictors (RPs in the AP
and DP of the game) and criteria (the total points earned at the end of the group stage of
the UCL).

Pearson’s correlation was used to establish associations between the RP and total
group points, and classified as previously suggested: r ≤ 0.35 indicates a low or weak
correlation, 0.36 ≤ r ≤ 0.67 indicates a modest or moderate correlation, 0.68 ≤ r ≤ 1.0
indicates a strong or high correlation and r > 0.90 indicates a very high correlation [38].

For all analyses, Statistica 16.0 (TIBCO Software Inc., Greenwood Village, CO, USA)
was used, and p < 0.05 was considered statistically significant.

3. Results

Significant differences were evidence among playing positions for all RP variables in
both the AP and DP of the game (all p < 0.01).

Specifically, in the AP, the CM covered the greatest total distance, while the FW
covered the lowest total distance (4643 m and 3333 m, respectively). The CW and FW
also covered the highest and lowest high-speed distance (467 m and 283 m, respectively)
and running zone distance (1309 m and 662 m, respectively), respectively. The sprinting
distance in the AP was the greatest among the FB (72 m) and lowest among the FW (27 m).

On the other hand, in the DP, the CD covered the lowest total distance, while the
FW covered the greatest total distance (3311 m and 3977 m, respectively). The high-speed
running and sprinting distance in the DP were highest among the WM (411 m and 96 m
respectively) and lowest among the CD (131 m and 14 m, respectively) (Table 1).

Table 1. Descriptive statistics and univariate differences in RP among players at different playing positions during AP and
DP of game (data are given as Mean ± SD).

Running
Performance

Phase of
Game

Playing Positions ANOVA

CD FB CM WM FW F Test p η2

Total
distance (m)

AP 3846 ± 909 * 3916 ± 960 4643 ± 1060 * 4037 ± 1191 3333 ± 1014 8.12 0.01 0.12
DP 3311 ± 862 3603 ± 975 3850 ± 1028 3780 ± 863 3977 ± 828 3.85 0.01 0.06

Walking AP 906 ± 329 846 ± 276 * 679 ± 232 * 874 ± 294 840 ± 280 5.41 0.01 0.08
DP 1021 ± 350 985 ± 323 820 ± 285 1022 ± 378 1045 ± 392 3.61 0.01 0.05

Jogging AP 1822 ± 561 * 1766 ± 563 * 2138 ± 626 1806 ± 631 1521 ± 584 5.07 0.01 0.08
DP 1600 ± 453 531 ± 453 1872 ± 566 1516 ± 424 1670 ± 422 4.73 0.01 0.07

Running AP 728 ± 180 * 827 ± 186 * 1309 ± 341 * 897 ± 295 * 662 ± 243 53.67 0.01 0.47
DP 545 ± 176 681 ± 240 873 ± 261 736 ± 185 780 ± 177 19.71 0.01 0.25

High speed
running

AP 323 ± 86 * 400 ± 93 * 467 ± 114 * 404 ± 120 283 ± 123 * 21.12 0.01 0.26
DP 131 ± 86 313 ± 125 256 ± 169 411 ± 127 391 ± 121 38.42 0.01 0.39

Sprinting AP 66 ± 50 * 77 ± 52 50 ± 43 * 56 ± 39 * 27 ± 20 * 5.36 0.01 0.08
DP 14 ± 31 92 ± 63 30 ± 43 96 ± 69 91 ± 58 31.69 0.01 0.35

High intensity
running

AP 389 ± 117 * 477 ± 112 * 517 ± 134 * 460 ± 134 309 ± 131 * 15.22 0.01 0.20
DP 145 ± 109 405 ± 155 285 ± 199 507 ± 172 483 ± 158 44.86 0.01 0.43

*—indicate significant differences (p < 0.05) in RP between AP and DP of game determined by T-test for dependent sample;
CD = Central defenders, FB = Fullbacks, CM = Central midfielders, WM = Wide midfielders, FW = Forwards; AP = attacking phase
of game, DP = defensive phase of game.

Discriminant canonical analysis demonstrated multivariate differences among playing
positions for the RPs in the AP and DP of the game (Table 2). In the calculation, the
discriminant function variables that were intercorrelated/derived from other variables
were excluded (e.g., the total distance covered and high-intensity distance covered). Three
discriminant roots reached statistical significance.
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Table 2. Multivariate difference in RP in AP and DP of game among players at different playing positions.

Root 1 Root 2 Root 3 Root 4

Walking in AP 0.23 0.01 −0.01 0.30
Jogging in AP −0.19 0.13 −0.15 0.29
Running in AP −0.73 0.04 −0.22 0.31

High speed running in AP −0.40 −0.14 −0.66 0.33
Sprinting in AP 0.09 0.03 −0.72 0.10

Walking in DP 0.18 −0.05 0.09 0.14
Jogging in DP −0.19 0.11 0.22 −0.25
Running in DP −0.39 −0.25 0.25 −0.39

High speed running in DP −0.13 −0.83 0.19 −0.04
Sprinting in DP 0.07 −0.75 −0.32 −0.42

Can R 0.79 0.68 0.35 0.21
Wilks Lambda 0.17 0.45 0.84 0.95

p 0.001 0.001 0.001 0.142

Centroid: FB 0.45 −0.69 −0.46 −0.15
Centroid: CD 1.04 1.06 0.06 0.06
Centroid: CM −2.31 0.39 0.05 −0.03
Centroid: FW 0.78 −1.14 1.04 −0.41
Centroid: WM 0.08 −1.45 0.18 0.48

Root—structure of the discriminant factor; Can R—canonical correlation; CD = Central defenders, FB = Fullbacks, CM = Central midfielders,
WM = Wide midfielders, FW = Forwards; AP = attacking phase of game, DP = defensive phase of game.

The first discriminant root (Wilk’s Lambda 0.17, p < 0.001) explained the differences
between the CM, and the CD and FW. Specifically, the CM outperformed the CD and FW in
the running zone distance covered in the AP (correlations with a discriminant root of 0.73).

The second discriminant root (Wilk’s Lambda 0.45, p < 0.001) explained the differences
between the FW and WM, and the CD, evidencing that the FW and WM were superior in
the high-speed running and sprinting distances in the DP.

The third discriminant root (Wilk’s Lambda 0.84, p < 0.001) explained the differ-
ences between the FW and FB, indicating the FB’s superiority in the sprinting and high-
speed running distances in the AP (correlations with a discriminant root of 0.72 and
0.66, respectively).

Correct classifications were obtained for 96% CD, 80% CM, 65% FB, 39% WM and 35%
FW (73% correctly classified in total).

Significant negative associations (all p < 0.05) between the total points earned at the
end of the group stage of the UCL, and the total, walking and jogging distances covered in
the AP were evidenced for the CD, FB, CM and WM (all moderate correlations). In addition,
the WM’s running zone distance covered and high-speed running distance covered in the
AP were negatively associated with the total group points (all moderate correlations).

On the other hand, the results indicated positive associations between the total points
earned at the end of the group stage of the UCL and the total, walking and jogging distances
covered in the DP of the game for all playing positions (all moderate correlations). In
addition, the running zone distances covered in the DP of game were positively associated
with the total group points for the FB and CM (all moderate correlations) (Table 3).

Significantly lower total, walking and jogging distance covered in AP were evidenced
in won matches (significant post hoc differences when compared to the lost and drew
matches; all small to medium effect sizes). On the other hand, the results indicated that
won matches were characterized by significantly greatest total, walking, jogging and
running distance covered in DP of game (significant post hoc differences when compared
to the lost matches; all small to medium effect sizes) (Table 4).
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Table 3. Correlations between RP in AP and DP of game and total points earned at the end of group
stage of UCL.

FB CD CM FW WM

Total distance in AP −0.44 * −0.46 * −0.41 * −0.18 −0.65 *
Walking in AP −0.52 * −0.42 * −0.44 * −0.52 * −0.41 *
Jogging in AP −0.39 * −0.47 * −0.38 * −0.08 −0.65 *
Running in AP −0.24 −0.17 −0.24 0.03 −0.61 *

High speed running in AP −0.26 * 0.06 −0.18 0.00 −0.46 *
Sprinting in AP 0.28 * 0.13 0.11 0.01 −0.16

High intensity running in AP −0.08 0.10 −0.11 0.00 −0.46 *

Total distance in DP 0.54 * 0.41 * 0.49 * 0.53 * 0.67 *
Walking in DP 0.50 * 0.47 * 0.43 * 0.55 * 0.73 *
Jogging in DP 0.54 * 0.30 * 0.41 * 0.42 0.51 *
Running in DP 0.36 * 0.21 0.44 * 0.48 0.21

High speed running in DP 0.27 * 0.16 0.15 −0.21 0.20
Sprinting in DP 0.01 0.15 0.13 −0.21 0.33

High intensity running in DP 0.22 0.16 0.16 −0.24 0.28
*—indicates significant correlations (p < 0.05); CD = Central defenders, FB = Fullbacks, CM = Central midfielders,
WM = Wide midfielders, FW = Forwards; AP = attacking phase of game, DP = defensive phase of game.

Table 4. Descriptive statistics and differences in running performances according to the match outcome (data are given as
Mean ± SD).

Match Outcome ANOVA

Loss Draw Win F test p η2

Total distance in AP 4482 ± 1162 D,W 3827 ± 941 L 3787 ± 916 L 11.87 0.01 0.09
Walking in AP 1000 ± 325 D,W 747 ± 257 L 750 ± 231 L 22.5 0.01 0.16
Jogging in AP 2085 ± 682 D,W 1733 ± 527 L 1758 ± 543 L 9.16 0.01 0.07
Running in AP 949 ± 386 885 ± 317 864 ± 286 1.35 0.26 0.01

High speed running in AP 387 ± 120 393 ± 127 362 ± 98 1.49 0.23 0.01
Sprinting in AP 61 ± 55 68 ± 45 53 ± 41 2.08 0.13 0.02

High intensity running in AP 448 ± 138 461 ± 147 415 ± 114 2.37 0.10 0.02

Total distance in DP 3181 ± 759 D,W 3729 ± 873 L 3948 ± 1083 L 14.63 0.01 0.11
Walking in DP 865 ± 312 W 972 ± 305 1084 ± 392 L 7.92 0.01 0.06
Jogging in DP 1431 ± 409 D,W 1687 ± 446 L 1813 ± 556 L 13.09 0.01 0.10
Running in DP 610 ± 195 D,W 728 ± 259 L 742 ± 264 L 7.15 0.01 0.06

High speed running in DP 231 ± 134 282 ± 174 256 ± 164 2.27 0.11 0.02
Sprinting in DP 44 ± 51 60 ± 68 53 ± 65 1.51 0.22 0.01

High intensity running in DP 275 ± 169 342 ± 226 309 ± 207 2.41 0.09 0.02

Legend: W = presents significant post-hoc differences from won matches; D = presents significant post-hoc differences from drew matches;
L = presents significant post-hoc differences from lost matches.

The multiple regression calculation utilized the RP variables in the AP and DP of
the game as predictors for the total points earned at the end of the group stage of the
UCL. In the calculation, the multiple regression variables that were intercorrelated/derived
from other variables were excluded (e.g., the total distance covered and high-intensity
distance covered). The results demonstrated that the RPs in the AP and DP of the game
explained 37% of the variance in the total points earned at the end of the group stage of the
UCL. Significant partial influence was evidenced for walking (negative partial influence),
running (positive partial influence) and high-speed running (negative partial influence)
in the AP, as well as for walking and running in the DP (both positive partial influence)
(Table 5).
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Table 5. Multiple regression calculation for total points earned at the end of the group stage of UCL.

β Std.Err. β B Std.Err. B t(233) p

Intercept 4.66 2.74 1.70 0.09
Walking in AP −0.21 0.09 0.00 0.00 −2.30 0.02
Jogging in AP −0.06 0.12 0.00 0.00 −0.53 0.59
Running in AP 0.23 0.11 0.00 0.00 2.08 0.04

High speed running in AP −0.28 0.07 −0.01 0.00 −3.77 0.00
Sprinting in AP 0.10 0.06 0.01 0.01 1.71 0.09

Walking in DP 0.41 0.08 0.01 0.00 4.95 0.00
Jogging in DP −0.06 0.11 0.00 0.00 −0.55 0.58
Running in DP 0.25 0.12 0.01 0.00 2.21 0.03

High speed running in DP −0.16 0.10 −0.01 0.00 −1.68 0.09
Sprinting in DP 0.13 0.07 0.01 0.01 1.78 0.08

R 0.61
R2 0.37
p 0.01

Intercept—interception coefficient, β—standardized regression coefficient, B—non-standardized regression coefficient, R—coefficient of the
multiple correlation, R2—coefficient of determination; AP = attacking phase of game, DP = defensive phase of game.

4. Discussion

This is the first study to quantify the RP separately in the AP and DP of the game
in the UCL utilizing different playing positions. The results indicated several important
findings. First, all RPs in both the AP and DP of the game varied according to the specific
playing positions. Second, the CD, FB and CM covered greater total distances, as well as
the greater distances in low-, moderate- and high-intensity running in the AP than in the
DP of the game. The WM and FW covered greater high-intensity distances in the DP than
in the AP of the game. Third, negative associations were found between the total, low- and
moderate- distances covered during the AP of the game and the total group points, while
the RPs in the DP of the game were positively associated with the total group points earned
at the end of the group stage of the UCL. Won matches were characterized by significantly
lower and higher values of total, walking and jogging distances covered in AP and DP of
the game, respectively.

4.1. Difference among Playing Positions in the RPs in the AP and DP of the Game

Previous studies which have investigated the RP without the context of the ball
possession have reported that RPs vary according to playing positions due the different
tactical roles during the soccer match [8,10,13,39]. Similarly, the present study analysed the
RP in the context of the ball possession and found significant differences among playing
positions in the RP during both the AP (i.e., when the team has the ball in their possession)
and DP (i.e., when the opponent has the ball in their possession) of the game.

Specifically, the CM covered the greatest total distance in the AP (4643 m), while the
FW covered the greatest total distance in the DP of game (3977 m). This may suggest
that elite CM contribute significantly during the AP of the game, while elite FW have
an important role in defensive duties in UCL matches. Importantly, studies which have
analysed the RP without the context of ball possession have demonstrated very low high-
intensity distances covered by the CM [40]. However, when we observed the RP in the
context of ball possession, the CM dominated in high-intensity distance in the AP of the
game over the other playing positions (517 m). These findings indicate that the CM plays
at the highest game pace when their team has the ball in in their possession. This may be
supported by another finding of this study: the CM achieved the lowest walking distance
(679 m) of all playing positions when their team had the ball in their possession.

When the team loses the ball in the AP of the game, the players attempt to recover
the ball [41]. Basically, this is the start of the DP. The players participating in the defensive
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duties (i.e., recovering the ball) are the farthest players from the centre of the team [42,43].
In general, these are the players that play in attacking positions (i.e., forwards, strikers,
attacking wingers). Not surprisingly, the results from our study showed that the greatest
high-intensity distances (i.e., high-speed running and sprinting) in the DP of the game were
covered by the WM and FW (507 m and 483 m, respectively). These findings demonstrate
that players who mainly played in attacking positions had very demanding running
requirements when their team did not have the ball in their possession. Accordingly,
these results suggest that elite WM and FW largely contribute to ball recovery during
UCL matches. However, this must be confirmed in future studies by analysing specific
technical-tactical parameters.

4.2. Differences between the RPs in the AP and DP of the Game

The observed differences between the RPs in the AP and DP of the game indicate that
the CD, FB and CM covered a greater total distance, as well as greater distances in low-,
moderate- and high-intensity running in the AP than in the DP of the game. In other words,
these players experienced the greatest running demands when their team had the ball in
their possession. Considering that the CM are responsible for the connection between the
defense and attack, which consequently results in high overall running demands in both
the AP and DP of the game, these findings may be expected [39,44]. On the other hand,
considering that the CD and FB are defensive players, these findings may be surprising.
However, although they are mainly defensive players, the CD’s main technical roles in
the DP of the game (i.e., aerial duels, tackles, positioning, and interceptions of the balls
passed to the attackers) are generally more focused on reactions and accelerations than on
running demands [40]. Furthermore, in some tactical formations, the CD has an important
role when keeping the attack from the goalkeeper, which consequently results in the large
running demands [13]. Altogether, this explains the greater RPs in the AP than the DP of
the game for the CD. Similarly, although the FB also is also a mainly defensive player, their
main technical requirements are the number of entries to the third part of the pitch (i.e.,
pressing) and the number of crosses, which occur in the AP of the game [45,46]. Since these
duties require high running demands, the FB experiences the greatest RPs in the AP of
the game.

FW achieved significantly greater high-speed running and sprinting distances in the
DP than in the AP of the game, while their total, low and moderate distances covered
were similar irrespective of the game phase. Basically, the FW experienced greater running
demands at higher speeds (>20.1 km/h) in the DP although they are primarily attacking
players. These findings confirmed our previous considerations (please see the Section 4)
that FW players had a large impact on the defensive duties in UCL matches, specifically
during ball recovery. Here, it must be noted that previous studies have reported sprinting
distance as an important determinant of the FW’s positional success, indicating that the
most of the FW’s activities are focused on attacking [40]. However, by separately analysing
the RPs in the AP and DP of the game, our study demonstrated important contributions of
the FW in both directions of gameplay (i.e., attack and defense). The same reasons likely
contributed to the WM’s greater sprinting distance in the DP than in the AP of the game.

4.3. Associations between the RPs in the AP and DP of the Game and Teams’ Achievement

The results from our study indicate significant associations between points earned
at the end of the group stage of the UCL, and the total distance covered and distances
covered at the lower speeds during the AP of the game. Specifically, negative correlations
for all playing positions were found between the total group points and total, walking
and jogging distance covered when team had the ball in their possession. Furthermore,
significantly lower values for total, walking and jogging distance covered in the AP were
evidenced in won matches in compared to the lost matches. Although these findings are
not in the line with previous studies which studied the same issues in German Bundesliga
and Spanish La Liga [19,22], some similarities can be observed. In detail, previous studies
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have reported positive associations between the points obtained at the end of the season
and the distances covered at higher intensities (>18 km/h and 21 km) when the team
has the ball in their possession [19,22]. Most specifically, Brito Souza et al. evidenced the
greater running distance at higher speeds with the ball in the possession of the successful
team, indicating that successful teams play at a higher game pace when they have the ball
in their possession. Basically, players are prone to run fast when their team is in possession
of the ball to offer clear ways of passing or high-intensity actions to loss their marks [19].
Logically, if players run slow down when their team has the ball in their possession, the
player with ball will be limited in finding solutions to pass the ball. This may reduce the
efficiency of attacking actions and lead to a negative match outcome, resulting in a lower
number of points earned. In other words, playing at a lower game pace (i.e., covering
the large distance in low intensities) in the ball possession phase may decrease the team’s
possibility to win the match and to earn points in the group stage of the UCL. This can
directly be supported with results from our study which indicated that lost matches were
characterized by significantly greater amount of low intensity activities in AP of game
when compared to the drew or won matches. For that reason, findings from our study
support previous considerations that successful teams play at a higher game pace when
have they have the ball in their possession [19,22].

Previous studies have predominantly analysed the offensive phase of the game [41,47].
Specifically, when analysing the associations between the RP and points earned, studies
have mostly observed the RP when the team had the ball in their possession (i.e., during
the AP of the game) and when they did not. However, knowledge about the RP when
the opponent has the ball in their possession (i.e., during the DP of the game) is limited.
The current investigation is innovative because it analysed the RP in the DP of the game
in addition to the RP during the AP of the game. The results demonstrated positive
associations between the earned points at the end of the group stage of the UCL and the
total, walking, jogging and running distances covered in the DP of the game for all playing
positions. Furthermore, since our results indicated significantly greatest total, walking,
jogging and running distances covered in the DP in won matches, this may suggest that
greater running efforts when the opponent has the ball in their possession, even when
performed at lower and moderate speeds, may contribute in winning the matches, and
consequently earning more points.

Although all previously discussed studies have suggested that successful teams played
at a higher game pace in the AP of the game and presented greater running efforts in the
DP of the game, it must be emphasized that all correlations between the RP and total
group points were moderate. In addition, the RP in both the AP and DP of the game
explained only 37.2% of the variance in the points earned at the end of the group stage of
the UCL. Collectively, these results suggest that the RP in different phases of the game may
be associated with only one-third of the ranking points obtained during the UCL group
stage, while almost two-thirds of the variance in the ranking points may be associated with
factors not directly related to the RP [19]. Therefore, our study supports the idea that in
elite soccer, the overall technical and tactical effectiveness likely has a greater impact on
the team’s achievement, as already suggested by recent studies [23,48].

4.4. Limitations and Strengths

The most important limitation of this study is that this study did not analyse all
matches from the group stage of the UCL. Specifically, only 20 randomly selected matches
were observed. In addition, the study did not include the influence of specific factors
that can affect the RPs in the AP and DP of the game, such as the team quality, tactical
formation, quality of the opponent and information about sector of the playing field where
the running actions were developed.

This was the first study to assess the RP separately in the AP and DP of the game in
different teams in relation to their achievement in the UCL. Moreover, our study was the
first to utilize five different speed categories and playing positions with respect to the RP.
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Specifically, previous studies have mostly included the total distance covered and one to
two speed categories. In contrast, this study included the total distance covered, as well as
the walking, jogging, running, high-speed running, and sprinting distances covered in the
AP and DP of the game. In addition, previous studies have mostly included the team’s RP
to analyse these issues, while this study included the RP of the players in different playing
positions. This approach enabled a more detailed analysis of the RP and information about
the individual contributions of the players.

5. Conclusions

This study demonstrated that the CD, FB and CM experienced a greater RP when
the team had the ball in their possession, indicating the significant influence of defensive
and midfield players in the AP. On the other hand, the FW and WM executed greater RP
when the opponent had the ball in their possession, suggesting that elite players who
play mainly in the AP largely contribute in the DP. Collectively, these findings emphasize
the importance of playing in both directions of game play (i.e., attack and defense) at all
playing positions in the highest level of soccer.

In addition, the results of this study indicate the influence of RP on team achievement
in both the AP and DP of the game. Specifically, we found that successful teams played
at a higher game pace in the AP of the game and presented greater running efforts in the
DP of the game. However, the RP variables were attributed to a low portion (i.e., 37.2% of
variance) of the earned points, indicating that the influence of RP on team achievement in
both the AP and DP of the game is limited.

Ultimately, although RP with ball possession is often hypothesized to have a greater
influence on team achievement in soccer than RP without ball possession, it seems that
team achievement does not significantly correspond to these variables. It is likely that high
levels of technical and tactical abilities, as well as the mental preparation of the players,
produce the highest team achievement in the group stage of the UCL.

Author Contributions: Data curation, T.M., S.V., P.D. and Ł.R.; Formal analysis, Ł.R. and D.S.;
Methodology, S.V., M.S. and T.A.; Project administration, T.M. and P.D.; Resources, S.V. and Cyril
Bossard; Software, M.S.; Supervision, C.B.; Validation, P.D. and M.S.; Writing—original draft, T.M.,
T.A., M.S. and D.S. All authors have read and agreed to the published version of the manuscript.

Funding: This research was partially funded by Croatian Science Foundation, grant number DOK-
2020-01-9298.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Ethics Committee of University of Split, Faculty of
Kinesiology (approval number: 2181-205-02-05-19-0020, 1 September 2019).

Informed Consent Statement: Informed consent was waived by Ethical Board, University of Split,
Faculty of Kinesiology.

Data Availability Statement: Data will be provide to all interested parties upon reasonable request.

Acknowledgments: Support of the Croatian Science Foundation is gratefully acknowledged. Au-
thors are particularly grateful to InStat Fitness, Moscow, Russia for providing the data used in
the study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Paul, D.J.; Bradley, P.S.; Nassis, G.P. Factors affecting match running performance of elite soccer players: Shedding some light on

the complexity. Int. J. Sports Physiol. Perform. 2015, 10, 516–519. [CrossRef] [PubMed]
2. Mohr, M.; Krustrup, P.; Bangsbo, J. Match performance of high-standard soccer players with special reference to development of

fatigue. J. Sports Sci. 2003, 21, 519–528. [CrossRef] [PubMed]
3. Bradley, P.S.; Sheldon, W.; Wooster, B.; Olsen, P.; Boanas, P.; Krustrup, P. High-intensity running in English FA Premier League

soccer matches. J. Sports Sci. 2009, 27, 159–168. [CrossRef] [PubMed]

http://doi.org/10.1123/ijspp.2015-0029
http://www.ncbi.nlm.nih.gov/pubmed/25928752
http://doi.org/10.1080/0264041031000071182
http://www.ncbi.nlm.nih.gov/pubmed/12848386
http://doi.org/10.1080/02640410802512775
http://www.ncbi.nlm.nih.gov/pubmed/19153866


Appl. Sci. 2021, 11, 8765 11 of 12

4. Vallance, E.; Sutton-Charani, N.; Imoussaten, A.; Montmain, J.; Perrey, S. Combining Internal- and External-Training-Loads to
Predict Non-Contact Injuries in Soccer. Appl. Sci. 2020, 10, 5261. [CrossRef]

5. Lambert, M.I.; Borresen, J. Measuring training load in sports. Int. J. Sports Physiol. Perform. 2010, 5, 406–411. [CrossRef] [PubMed]
6. Rossi, A.; Perri, E.; Pappalardo, L.; Cintia, P.; Iaia, F.M. Relationship between External and Internal Workloads in Elite Soccer

Players: Comparison between Rate of Perceived Exertion and Training Load. Appl. Sci. 2019, 9, 5174. [CrossRef]
7. Modric, T.; Versic, S.; Sekulic, D. Does aerobic performance define match running performance among professional soccer players?

A position-specific analysis. Res. Sports Med. 2021, 29, 336–348. [CrossRef]
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