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Abstract: The main purpose of this study was to compare the physical match performance of
right- and left-footed external defenders during official matches of Polish Ekstraklasa. The sample
comprised 991 individual observations from 296 matches during the 2019/2020 season. Variables
such as total distance, distance covered in high-speed running and sprinting, and number of high-
intensity runs were analysed. Additionally, the data were presented in relation to match duration and
effective playing time. Right external defenders (right ED) covered significantly longer total distance
(p < 0.001, 1.5%), high-speed running distance (p < 0.001, 5.6%) and sprinting distance (p < 0.001,
11.4%) compared to left external defenders (left ED). The number of high-intensity runs was greater
for right RD as well (p < 0.001, 6.4%). Physical match activity for left ED who are left-footed was
significantly higher (p < 0.001) in comparison with right-footed left ED. The number of offensive
actions played on the right side of the pitch was significantly (p < 0.001) higher than those performed
on the left side. Players whose dominant foot is in accordance with the side of the pitch cover longer
distances during the match. Moreover, the number of offensive actions played through the wings
could affect the physical performance of external defenders.

Keywords: human movement; time–motion analysis; football; dominant foot; symmetry; full-backs

1. Introduction

Soccer is considered as the most popular sport in the world. During a 90 min match,
players perform different physical activities such as accelerations, decelerations, turns,
jumps, sprints and many others [1,2]. Recording the quantitative parameters is possible due
to advanced technologies such as the Global Positioning System (GPS) or video tracking
systems which, in combination with human intelligence and experience, allow us to analyse
the motor activity of players playing in different positions in the leagues from different
countries [3–5]. This is very important because the evaluation of match performance is
a crucial task for coaches, which enables them to develop the competition efficiency of
individual players, tactical formations and the team as a whole. Therefore, systematic
monitoring of official matches is indispensable for improving a team’s performance.

Physical match performance has been previously described in the scientific litera-
ture [6,7]. It is widely known that short, high-intensity activities (e.g., high-intensity
running distance, sprinting distance or number of high-intensity runs) are crucial variables
in determining the final result of the game [8]. These actions usually allow players to obtain
better positions for taking shots or key passes [9–11]. During the match 12% of the total dis-
tance travelled is performed at sprint intensity, with short efforts in time and distance [12].
Among all the positions on the pitch, external defenders (ED) are distinguished in terms
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of speed activities. Most analyses indicate that the high-intensity match performance of
EDs (distance covered in high-intensity running and sprinting) is greater in comparison
to other positions [13–17]. However, a relatively low number of authors investigated the
behaviour of EDs during the match [18–20]. These authors found that the technical match
performance (actions with the ball) of EDs is also unique. They lose the ball less often than
other players, their passing accuracy is higher and their time on the ball is shorter. These
activities are usually connected with simultaneously realising offensive and defensive
tactical tasks [21,22]. It shows that the team strategy should consider position-specific
levels of physical fitness and technical skills [2,23].

The level of soccer-specific skills are often determined by a player’s individual po-
tential. One of the crucial attributes is laterality. Carey et al. [24] demonstrated a strong
inclination among players to use the dominant foot during all soccer activities. This be-
haviour was most common during set pieces, dribbling and passes (85%). Players used
their non-dominant foot only when under high pressure from an opponent. Moreover,
Granero-Gil et al. [25] found significant differences in centripetal force between the players
with dominant right and left feet.

Scientists from different areas have previously highlighted the importance of factors
influencing human motion. Such researchers could provide numerous solutions which
simplify function in various spheres of life [26,27], including professional sport. Since the
beginning of the twenty-first century, physical match performance has been investigated
by numerous authors. When assessing running match performance, factors such as playing
position, match outcome or match location should be taken into account [28,29]. Some
authors [30] suggested that assessing the match demands including the ball-out-of-play
time, otherwise the impact of high-intensity play on game performance may be underesti-
mated. Therefore, reporting the physical performance, not only according to full match
duration but also in relation to effective playing time (Et), seems to be appropriate. All of
these studies provided practical applications for sport scientists and soccer coaches that
could be useful in preventing the undesirable decline in match performance.

The match activity of players from the symmetrical position should be evaluated with
reference to the tactical system of the team. Systems based on four defenders seem to be
the most appropriate for this type of analysis [31]. The right and left ED can then be clearly
distinguished. During the analysed season, 2019–2020, fifteen of a total of sixteen teams of
the Polish Ekstraklasa filled these criteria (played in the system with four defenders) and
performed their matches with four defenders.

The main purpose of this research was to compare running performance of right- and
left-footed professional soccer players from symmetric positions during official matches.

2. Materials and Methods
2.1. Participants

A total of 296 official Polish Ekstraklasa matches from season 2019/2020 were analysed.
The sample comprised 991 individual match observations of external defenders (ED):
490 right ED (448 right-footed, 23 left-footed. 19 both-footed) and 501 left EDs (102 right-
footed, 378 left-footed, 21 both-footed). 56 players completed a 90 min performance as a
right ED and 57 players as a left ED. Only matches performed by the teams that played
with four defenders were taken into account. All data were anonymized in accordance
with the Declaration of Helsinki to ensure the anonymity of the participants. This study
was approved by the Senate Research Ethical Committee of University School of Physical
Education in Wroclaw (agreement number: 12/2021).

2.2. Procedures

This observational study investigated the potential differences in match physical
performance between right and left external defenders. The physical activity data were
collected using the previously-validated [32] TRACAB system (ChyronHego, NY, USA).
This system consists of two multicamera units (each comprising three HD-SDI cameras
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with a resolution of 1920 × 1080 pixels) located on both sides of the half line. The sampling
frequency of this system was 25 Hz. Variables such as total distance (TD), distance covered
in high-speed running (HSR; 19.8–25.1 km·h−1) and in sprinting (>25.2 km·h−1), and
number of high-intensity runs (NHIR) were analysed. NHIR were defined as a sum of
runs with a speed higher than 19.8 km·h−1 [33]. Additionally, the data were presented
in relation to match duration (relative TD, relative HSR and relative sprinting distance)
and in relation to effective playing time. These indicators were calculated by dividing the
running performance variable (e.g., TD) by the number of minutes of the match or the
number of Et minutes. Et was defined as game duration after removing the time taken
up by all stoppages, such as injuries, substitutions, VAR interventions, etc. [28]. In other
words, this is the total time during which the ball is in play. The number of offensive
actions was collected from the previously described InStat video analysis system [34,35].
Moreover, the reliability of this tracking system has been previously established by passing
the official FIFA (Fédération Internationale de Football Association) test protocol for Elec-
tronic & Performance Tracking Systems (EPTS). The dominating foot of the participants
was determined using the player’s profiles on the website www.transfermarkt.pl and
verified by two experienced coaches working in Ekstraklasa clubs.

2.3. Statistical Analysis

All data were presented as mean ± standard deviation. The normality of the distri-
bution of the data sets were assessed using the Shapiro–Wilk test. Comparisons between
right and left external defenders were calculated using the t-test for independent samples
for most variables. When a lack of normal distribution was detected, the Mann–Whitney U
test was applied. Moreover, Cohen’s d effect sizes (ES) were determined according to Co-
hen [36]. ES were classified as trivial (d < 0.2), small (0.2 ≤ d < 0.5), medium (0.5 ≤ d < 0.8)
and large (d > 0.8). Significance was established at the p ≤ 0.05 level. All analyses were
performed using Statistica software version 13.0 (TIBCO Software Inc, 2017).

3. Results

As presented in Table 1 and Figure 1, right ED covered significantly longer TD (p < 0.001,
1.5%), HSR distance (p < 0.001, 5.6%) and sprinting distance (p < 0.001, 11.4%). Moreover,
NHIR in right EDs was significantly higher (p < 0.001, 6.4%). Similarly, the relative values
of TD, HSR and sprinting were significantly shorter for left EDs (p < 0.001, 1.6%, 5.7% and
11.2% respectively). The analysis of data in relation to effective playing time also indicated
significant differences. TD/Et, HSR/Et and sprinting/Et were significantly longer for right
EDs when compared with left ED. Additionally, the analysis of right and left ED match
activity, according to their dominant foot, exhibited that physical match activity for left EDs
who are left-footed was significantly higher (p < 0.001) in comparison with right-footed left
EDs (Table 2). However, this effect was not observed for right EDs. Finally, the number of
offensive actions played on the right side of the pitch was significantly (p < 0.001) higher
than those performed on the left side (29.9 ± 7.16 vs. 28.7 ± 6.58 respectively, Figure 2).

Table 1. Physical performance of right and left external defenders during official matches.

Right ED
(n = 490)

Left ED
(n = 501) p ES ∆ (%)

TD [m] 10,733 ± 628.2 10,570 ± 558.3 0.000018 0.26 1.52
NHIR 65.6 ± 15.0 61.4 ± 12.6 0.000002 0.30 6.40

Relative TD [m/min] 111.1 ± 6.76 109.3 ± 5.98 0.000019 0.26 1.62
Relative HSR [m/min] 7.70 ± 1.90 7.26 ± 1.55 0.000071 0.25 5.71

Relative Sprinting [m/min] 2.41 ± 1.09 2.14 ± 0.96 0.000021 0.27 11.20
TD/Et [m/min] 193.0 ± 18.94 189.8 ± 17.71 0.006364 0.17 1.66

HSR/Et [m/min] 13.37 ± 3.42 12.60 ± 2.85 0.000135 0.24 5.76
Sprinting/Et [m/min] 4.19 ± 1.89 3.71 ± 1.69 0.000022 0.27 11.46
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Figure 1. Distance covered in HSR and sprinting (mean and SD) by right and left external defenders from Polish Ekstraklasa.

Table 2. Comparison of right- and left-footed external defenders.

Right ED Left ED

Right-Footed
(n = 448)

Left-Footed
(n = 23)

Right-Footed
(n = 102)

Left-Footed
(n = 378)

TD [m] 10,728 ± 635.9 10,631 ± 591.1 10,317 ± 544.3 10,612 ± 540.9 *
HSR [m] 742.2 ± 182.4 747.5 ± 216.1 635.2 ± 130.2 718.2 ± 152.0 *

Sprinting [m] 235.0 ± 106.4 242.7 ± 88.8 174.6 ± 97.0 218.8 ± 91.9 *
NHIR 65.4 ± 15.1 67.1 ± 16.4 55.3 ± 12.0 63.2 ± 12.4 *

* significantly different from right-footed at p < 0.001.
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Figure 2. Distribution of the offensive actions regarding the sides of the pitch.

4. Discussion

This study aimed to compare the physical performance of right- and left-footed
professional soccer players during official matches, representing symmetrical defensive
positions. To the best of our knowledge, this is the first study comparing the time–motion
data of players from the right and left sides of the pitch with reference to the dominant
foot. The main finding of our research was that right EDs covered significantly longer TD
distance, distance covered in HSR and in sprinting than left external defenders. Moreover,
the NHIR was significantly higher for right EDs as well. Concerning dominant foot, the
detailed analysis of left EDs exhibited that the match activity of left-footed players was
significantly higher in comparison with right-footed defenders.

Greater values of physical match performance variables in right EDs seem to be slightly
surprising. Theoretically, the performance of players from symmetrical positions should be
very similar. Numerous authors analysed the match running performance of professional
soccer players according to their playing position [37–39]. Konefał et al. [40] reported that,
in Bundesliga, TD covered by right fullbacks was longer than in left fullbacks (10.60 km vs.
10.48 km, respectively). Although these results are in line with our research, the difference
in high-intensity activities were not detected in German Bundesliga. Both distance covered
with speeds above 24 km·h−1 and number of sprints (runs with a speed >22.68 km·h−1)
were very similar for players from both sides of the defensive formation.

As mentioned above, data showed that high-intensity activities of left and right exter-
nal defenders from Polish Ekstraklasa differ from the analyses of the German Bundesliga;
thus, analysing running performance in relation to Et could provide additional information.
Recently, there have been an increasing number of studies considering physical match
performance with reference to Et [30,41,42]. Such analyses were reported to be even more



Symmetry 2021, 13, 1551 6 of 9

accurate in providing the high-intensity match demands data than whole match variables.
This could be explained by the fact that, during the ball-out-of-play periods, players are
usually moving back to their positions without the pressure of time. Therefore, the intensity
of these movements is very low. In our study, the differences in running performance
between right and left EDs were presented in a traditional way and in relation to both
total match duration and to Et. Comparison between the positions exhibited significant
differences for all these variables. Regardless of the form of presented data (total, in relation
to match duration or Et), the range of the differences between right and left ED was very
similar in TD (1.5–1.7%), HSR (5.6–5.8%) and sprinting (11.2–11.5%).

Although both-footed players could more easily reach the highest level of competence,
most of the players have one dominant foot. Previous research established that soccer
players prefer to use their dominant foot in most situations across the game [24]. The
non-dominant foot is usually used only under high pressure from the opponent. The
comparison of time–motion analysis of EDs with reference to dominant foot indicated that
left-footed left EDs covered significantly longer TD, HSR distance, sprinting distance and
NHIR. Due to the very small sample size of left-footed players (n = 23), this effect was not
reported for right ED. However, over 95% of right ED observations were performed by
right-footed players, while only 79% of left ED were left-footed. When a player’s dominant
foot is consistent with the side on the pitch, they often show a natural tendency to run
with the ball towards the end line (goal line). In contrast, players with their dominant
foot opposite from the side of the defence often decide either to run with the ball to the
middle zone of the pitch or pass the ball back. Thus, the distance covered by these players
could possibly be shorter. These differences in preferred dribbling direction may result
in the asymmetry of centripetal force generated for the performance of the action [25]. In
addition, it should be noted that match running performance could possibly be dependent
on factors such as trained schemes of offensive actions (e.g., taking part in every offensive
action or only during these actions, which are played on a chosen side of the pitch) or
tactical tasks during the defensive phase of the game [31,43].

The largest offensive activity on the right side may have contributed to the greater
physical match performance of right EDs. Additionally, this situation could be related to
the large number of right-footed players playing as right EDs (over 96%). The InStat video
analysis system provided numerous data about technical and tactical match performance.
One such variable is the number of offensive actions performed by the team. These actions
are divided into three zones: left wing, centre of the pitch and right wing. In Polish
Ekstraklasa, during the season 2019/2020, the largest number of offensive actions were
performed through the right wing (39%) then through the left wing (37%), while only
24% offensive actions were played through the centre zones of the pitch.

Some limitations of this study are worth mentioning. The presented research was
conducted only during one season in one specific league (Polish Ekstraklasa). Therefore,
the data obtained should be considered with some caution. Furthermore, the contextual
variables influencing match running performance were not taken into account during
statistical analyses. Finally, the individual potential of the players (e.g., level of physical
fitness or anthropological dimensions) that could affect the physical match performance
was not included in our research. Future research from this scientific area should consider
performance of the players from other symmetrical positions (e.g., wingers). Such analysis
could provide extensive practical information for game analytics.

5. Conclusions

In this study, the comparison of physical match performance of right and left EDs was
investigated. Players from the right side of the defence covered significantly longer TD,
HSR distance, sprint distance and NHIR. Similarly, the relative values of these variables
were higher for right ED. This surprising observation could be explained in two ways. The
greater number of offensive actions played through the right wing could contribute to the
higher physical performance of right ED. Furthermore, the larger number of right-footed
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right EDs than left-footed left EDs could result in covering a longer distance during the
match. If the dominant leg is in line with the side of the pitch, players take part in offensive
actions more willingly. Thus, coaches and sport scientists should take into account whether
the dominant foot of the ED is consistent with the side of the pitch when assessing the
physical performance of the players. Moreover, training processes should consider playing
position, laterality and field zone to individualize players’ workload.
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