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Headline

The physical demands imposed upon soccer players during
official matches increased the requirement for a scientific

background to plan and structure optimal training process.
Global Positioning System (GPS) technology is widely used
within soccer training and competition for estimating the ex-
ternal loads experienced by players (1). The characterization
of external match load (EML) enables soccer coaches to appro-
priately structure the individual and collective training work-
load. Despite a plethora of research examining the EML using
GPS, there is a limited investigation detailing the specific com-
petitive external load of elite Brazilian soccer players (2). The
current literature on soccer EML is primarily from European
competitions (3,4). As cultural differences in playing style and
congested fixture across leagues might lead to distinct move-
ment patterns (5,6), generalization from other leagues to the
Brazilian soccer context should not be recommended.

The Libertadores Cup is the major South American club
competition organized by CONMEBOL. Because teams from
different countries and distinct levels compete, the EML for
players across matches may also vary. There is evidence that
elite soccer players tend to cover greater total distance and
perform more high-intensity activities when playing against
stronger opponents than weaker teams (7).

Positional variation in EML is a robust finding within the
research literature (3,8). Accordingly, applying similar exter-
nal loads among different playing positions could potentially
lead to unplanned overloading and underloading for those who
are exposed to a higher or lower amounts of EML.

Aim
The purpose of this study was to examine the movement pat-
terns of soccer players by playing positions throughout elite
soccer matches during an international competition.

Methods
Twenty elite-level male adult’s soccer players (mean ± SD:
age 28.3 ± 4.7 years, body mass 78.6 ± 5.1 kg, height 180.2
± 7.4 cm; and body fat 11.5 ± 2.9%) from the same team
competing at national (Brazilian Championship A Series) and
international (Libertadores Cup and National Teams) levels
participated in this study. Players were assigned to one of
five playing position groups: central-defenders (CD) (n = 5),
full-backs (FB) (n = 4), central-midfield (CM) (n = 6), wide-
midfield (WM) (n = 3), and attackers (AT) (n = 2). The

data were collected as part of the professional team routines
in which players are monitored across the full season.

Study design
This is a retrospective observational study that evaluated the
EML of elite-level soccer players during the Libertadores Cup
pertaining to the 2020-2021 season. Twelve match-loads data
were available over the competition, but data from one match
are missing. Only outfield athletes who played at least one
half (i.e., 45 min) of a match were included in the analysis.
As result, a total of 116 matches observations were analyzed,
with a median of 4 matches per player (range = 2 to 12).
Data were separated into 3 blocks of 4 matches (start, middle,
and end) for further analysis. All players wore the same GPS
device during the games to eliminate inter-unit errors.

Match-loads assessment
Movement patterns during matches were recorded from a 10
Hz GPS technology (MinimaxX, Catapult, Australia). Activ-
ity profiles were quantified by the distance covered at distinct
speed thresholds and frequency of actions. All metrics were
transformed considering the relative data per minute of play.
Players’ activities were coded into the following categories:
walking (0.1 to 7.0 km·h−1), jogging (7.1 to 14.0 km·h−1), run-
ning (14.1 to 20.0 km·h−1), high-speed running (HSR; 20.1 to
25.0 km·h−1), and sprinting (≥ 25.1 km·h−1). The relative
frequency of sprints, accelerations/deceleration at 2 m·s−2,
changes of direction, and jumps actions were also registered.

Statistical analysis
A generalized mixed model with appropriate distribution and
link function was used to compare EML by playing positions.
Playing positions and stages of the competition were used as
fixed effects and players as random effects. Lower Akaike In-
formation Criterion (AIC) was used to determine the better
model fit. The least significant difference (LSD) was used for
multiple comparisons. The differences among playing posi-
tions were standardized as Cohen’s d (ES). The ES thresholds
were: trivial (< 0.2), small (> 0.2 to 0.6), moderate (> 0.6 to
1.2), large (> 1.2 to 2.0) and very large (> 2.0 to 4.0). The
analyses were ran using the Statistical Package for the Social
Sciences (version 20) with a p < 0.05.
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Results
There were statistical differences for relative total distance,
running distance, and high-speed running distance among
playing positions (p < 0.05). Likewise, the relative frequency
of sprints and jumps were statistically different across playing
positions (p < 0.05). All pairwise comparisons are displayed
in Tables 1 and 2. Likewise, the relative frequency of sprints
and jumps were statistically different across playing positions
(p < 0.05).

Between match differences. cThere were statistical differences
between matches for relative running and HSR distances
across competition blocks (p < 0.05) (Figure 1). Relative run-
ning and HSR distance were higher at block 2 (p < 0.05),
whereas sprinting distance increased along with the compe-
tition blocks (p < 0.05). Likewise, the relative frequency of
sprints and jumps were statistically different across playing
positions (p < 0.05).

Table 1. Relative total distance and distance covered in each running speed intensities during matches
(m·min−1)

Relative distances CD FB CM WM AT Total

Total 98.2 ± 5.0*† 107.5 ± 5.6‡ 108.7 ± 11.2‡ 102.0 ± 6.7 91.2 ± 5.4 103.1 ± 9.7

Walking 39.6 ± 6.1‡ 41.0 ± 3.6 38.8 ± 3.0δ‡ 43.4 ± 2.8 44.8 ± 2.2 41.0 ± 4.3

Jogging 44.8 ± 8.6†‡ 47.9 ± 5.4‡ 52.3 ± 8.6δ‡ 40.4 ± 7.6‡ 32.7 ± 4.0 45.4 ± 9.7

Running 8.7 ± 2.1*†δ 13.5 ± 2.3‡ 13.7 ± 3.7‡ 12.0 ± 2.8 9.1 ± 1.9 11.9 ± 3.4

HSR 2.6 ± 0.8*†δ 4.5 ± 1.4 3.5 ± 1.4 4.7 ± 1.1 4.1 ± 1.1 3.9 ± 1.4

Sprinting 0.6 ± 0.2*δ 1.7 ± 1.0 0.7 ± 0.5δ 2.3 ± 1.6 1.5 ± 0.9 1.3 ± 1.1

Note: Data are presented as mean and ± SD; CD = central defenders; FB = full-backs; CM = central midfielders; WM =
wide midfielders; AT = attackers; HSR = high-speed running; symbols represent playing position effect (p < 0.05): * =

different from FB; † = different from CM; δ = different from WM; ‡ = different from AT.

Table 2. Relative frequency of sprints, accelerations, decelerations, changes of direction, and jumps actions
during matches play (episodes·min−1)

Relative episodes CD FB CM WM AT Total

Sprints 0.04 ± 0.02*δ 0.10 ± 0.05† 0.05 ± 0.03δ 0.13 ± 0.08 0.11 ± 0.06 0.08 ± 0.06

Accelerations 0.88 ± 0.22 1.05 ± 0.14 0.85 ± 0.18 0.97 ± 0.17 0.84 ± 0.12 0.91 ± 0.19

Decelerations 0.66 ± 0.16 0.86 ± 0.21 0.76 ± 0.18 0.89 ± 0.13 0.79 ± 0.13 0.79 ± 0.18

Changes of
Direction 2.07 ± 0.62 2.04 ± 0.38 2.39 ± 0.79 2.32 ± 0.68 1.78 ± 0.26 2.17 ± 0.65

Jumps 0.10 ± 0.07† 0.06 ± 0.05 0.05 ± 0.04 0.08 ± 0.06 0.05 ± 0.05 0.07 ±0.05

Note: Data are presented as mean and ± SD; CD = central defenders; FB = full-backs; CM = central midfielders; WM =
wide midfielders; AT = attackers; HSR = high-speed running; symbols represent playing position effect (p < 0.05): * =

different from FB; † = different from CM; δ = different from WM; ‡ = different from AT.

Discussion
We described the EML of elite-level soccer players, pertaining
to a finalist team at the Libertadores Cup. The main find-
ings of the study are that EML is player position-specific and
varies within the competition blocks (start, middle, and end).
Comparably to other European leagues (5), in this study CM
players covered more relative total distance than any other po-
sition, while FB and WM players showed the highest amount
of relative HSR and sprinting distances. To our knowledge,
this is the first study reporting data of an elite Brazilian team
that played the final match in this competition.

Owing to differences in methodology and technology across
studies, making comparisons between data sets are difficult.
Nevertheless, it is well established that the EML of soccer
players is position-dependent due to its distinct tactical role
in the match (3,4,9,10). For instance, the lowest amount of

EML (i.e., high-intensity efforts) for CD is likely related to
their limited involvement in offensive actions, while the greater
distance covered by FB and CM might be a consequence of
their interaction in both defensive and offensive actions (9).
Even though, high-intensity actions seem to be a more sensi-
tive indicator of performance than TD (11). In this regard, FB
and WM players showed substantially higher EML (i.e., HSR,
sprinting distance, and numbers of sprints) than CD and CM
players. For wide players, the greater HSR and sprinting dis-
tances covered might be explained by the higher playing area
availability along the field sides(3). These data are in line with
the increased physical requirements and tactical involvement
of wide players in modern soccer match-play (12).

Data were also analyzed among different stages of the com-
petition (i.e., start, middle, and end) to provide a further un-
derstanding of the EML variability over the competition dura-
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tion. Whilst relative running and HSR distances reach higher
values in the middle of the competition (block 2), sprinting dis-
tances increased along with the quality of opposition towards
the end of the competition. Indeed, elite players tend to cover
greater TD and perform more high-intensity activities when

playing against stronger opponents than weaker teams(7). Al-
together, these data indicate that soccer players must be phys-
ically prepared to cope with the sprinting requirements when
competing against higher quality opponents as the competi-
tion is closer to the final.

Fig. 1. Relative distance covered by soccer players at running, high-speed running (HSR), and sprinting intensities
across matches. Note: Data are presented as mean and standard error. * = statistically different from block 2 (p <
0.05); # = statistically different from block 3 (p < 0.05); D = draw; W = win; L = lose.

Practical Applications
• Since the final matches during the Libertadores Cup are

associated with greater sprinting demands, players must
be prepared to perform more very high-intensity activities
toward the end of the competition, especially the FB and
WM.

• Futures studies should explore contextual factors, microcy-
cle structure between matches, and peak periods of match-
play physical demands in this kind of competition.

Limitations
The present study findings are limited to a single team.
Whether the same pattern can be observed and replicated by
other teams is unknown. Therefore, additional research in this
specific competition and region is warranted.
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