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Abstract

Background: The aim of this study was to analyse the physical demands and technical-tactical actions for each play-
ing position according to game location and final outcome in professional soccer players.

Methods: A convenience sample was obtained from twenty-one professional male soccer players, belonged to same
soccer team of the Spanish Second Division. Players’ physical demands were monitored during each match using a
portable 18 Hz GPS unit and 600 Hz triaxial accelerometer. These analysed demands were total distance, moderate
speed running distance (>14.4 km-h™), high-speed running distance (>19.8. km-h-1), sprint distance (>25.0 km-h™),
number of accelerations between 2 and 4 m-s and above 4 m-s, and number of decelerations between 2 and

4 m-s? and above 4 m-s”. The data related to technical-tactical actions were obtained from WyScout®, a computer-
ized multiple-camera tracking system based on the OPTA® track analysis tool. The obtained indicators were general,
defensive and offensive.

Results: For all players, higher total distance (p = 0.045; effect size [ES] = 0.24, small effect) was covered and greater
deceleration 2-4 m-ss (p =0.001; ES = 0.68, medium effect) was performed when the team plays at home and lose
and for all players, playing at home and winning demanded higher defensive volume (p =0.014; ES = — 149, large
effect) and ne interceptions (p =0.031; ES = — 1.40, large effect) in comparison to playing at home and losing.

Conclusions: The physical demands and technical-tactical actions vary when contextual game factors (i.e, match
location and final outcome) are considered. We can confirm that, although the training of physical demands does
not influence the final result of the match, the training of technical tactical actions could help to achieve an optimal
performance of the team to win matches.
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Background
On the one hand, success in soccer is based on the abil-
ity of scoring a higher number of goals than the other
, . , team over a game [1, 2]. On the other hand, the first
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fran . o _ have been associated with success in soccer [5]. Coaches
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and researchers have attempted to identify strategies
to improve effectivity in both the opponent box (i.e., to
score goals) and their own box (i.e., to avoid conced-
ing goals) [6] by employing key performance indicators
(KPIs) [7-10]. KPIs facilitate the objective analysis of
performance over a game and are referred as the vari-
ables that define physical and technical-tactical per-
formance aspects which contribute to success [11]. In
addition, it would be interesting to identify KPIs in pro-
fessional soccer so increase the likelihood of winning a
game and to optimise soccer training and competition
[1], understanding optimization as the proper adjustment
of workloads.

The existing connection between physical efforts
carried out in a game and their relation with success
have been widely examined in the main European soc-
cer leagues [12—15] and World Cup championships [16,
17]. Seemingly, physical demands are a poor indicator to
determine team success over a season or championship.
Regarding this, previous works concluded that the teams
in the top 5 of Italian Serie A and English Premier League
covered less total distance at a lower intensity than the
rest of the teams [13, 14]. Similar findings were found in
German Bundesliga and Spanish Laliga where there is
no correlation between final ranking position, total dis-
tance covered and intensity of efforts [12, 15]. However,
to determine success in teams, it would be necessary a
holistic perspective might be needed including technical-
tactical skills as they are considered essential within soc-
cer performance [13].

In professional soccer, accuracy when attempting the
opponent goal followed by number of attempts, ball pos-
session percentage time, and pass accuracy are identified
as key actions when analysing performance [18]. It has
been identified that in successful team’s possession time
is influenced by type of start- up, intention and field zone.
While, possession time of unsuccessful teams is deter-
mined fundamentally by intention and match status [19].
Greater overall ball possession near the opponent box
has been identified as a good indicator of success since
there are greater possibilities to score and thus to win [9].

Either facing the game as home or away team may
also influence the final score. It has been found that
local teams covered longer distances at low intensity
(<14.1 km.h'!) what may suggest that this condition could
jeopardise team performance [20]. In a deeper analysis
it was suggested that the identification of game actions
which predict soccer performance should be contextu-
alised in terms of the role the team plays (i.e., home vs.
away) since perhaps the local team might have increased
their possibilities to win [7]. On the other hand, game
location seems to have no influence on speed zones phys-
ical performance [21]. Given the existing controversy
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around the influence of game location on physical and
technical-tactical demands, it seems appropriate to ana-
lyse both in professional soccer players to help coaches
design and structure their weekly routines properly,
identifying the strong and weak indicators of the team,
maintaining the workload of the strong indicators and
increasing the workload of the weak indicators.

It seems that when attempting to clarify the interac-
tion between physical, behavioural, technical and tactical
variables of soccer performance considering game con-
text [22], a holistic research may be needed. To the best
of the authors’ knowledge, no research has focused on
team success over an entire season considering playing
positions and considering the analysis of technical-tac-
tical and physical KPIs. Therefore, the aim of this study
was to analyse the physical demands and technical-tac-
tical actions for each playing position according to game
location (i.e., playing at home vs. away) and final outcome
(i.e., win or lose) in professional soccer players.

Materials and methods

Experimental design

The current investigation was descriptive and based on
an observational methodology applied to the acquired
data and was performed and reported according to the
Strengthening the Reporting of Observational Stud-
ies in Epidemiology (STROBE) criteria (http://www.
strobe-statement.org) (von Elm et al., 2007), which were
obtained from global positioning system (GPS) devices
(i.e., APEX pod) and Wyscout®, instrument validated
[23], a multiple-camera tracking system so as to analyse
the physical demands and the technical-tactical actions
encountered by professional soccer players attending to
contextual factors: location (play at home or away) and
final outcome (win or lose) in which the same soccer
team played a total of 30 official matches during the sea-
son 2017/2018. Also, the players were classified by their
playing position. Two UEFA qualified coaches observed
each of the games to verify that formation was consist-
ent throughout the game [24]. Data for those players who
did not play the entire match were excluded for further
analysis.

Participants

A convenience sample was obtained from twenty-one
professional male soccer players (age: 25.10 & 3.56 years;
height: 180.25 £ 5.38 c¢cm; body mass: 75.56 + 6.40 kg;
body mass index [BMI]: 23.15 + 1.20 kg/m?), belonged
to same soccer team of the Spanish Second Division
(Table 1). All the players trained around 10 h per week
and played an official match during the weekend t 5-6
conditioned sessions + 1 game per week). Subjects
were assigned one playing position by the head coach.
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Table 1 Participants

Position ' n Match Age (years) Height (cm) Weight (kg) BMI

cD 5 44 26.8 +349 187.6 +2.73 83.3+268 23394+ 0.89
WD 4 44 24+183 177.75 £ 5.68 70.52 482 2231 +£0.70
MID 8 65 2425+ 385 177.75 £ 4.06 7255+ 624 2294 +£143
F 4 33 2575+ 4.19 180.25 £ 538 7822+ 197 2410+ 0.85

' CD: Central defender; WD: Wide defender; MID: Midfielder; F: Foward

Playing positions were: central defenders (CD, n=5),
wide defenders (WD, n=4), midfielders (MID, n=8) and
forwards (F, n=4) [25][26].

Moreover, for further statistical analysis players were
divided into four groups: (1) played at home and won
(PHW), (2) played at home and lose (PHL), (3) play away
and won (PAW) and (4) play away and lose (PAL), tied
matches were eliminated. Goalkeepers were not included
in the analysis due to their specific role during match-
play [27]. Informed consent was obtained from all par-
ticipants before the start of the study. Data was obtained
from the daily monitoring of players, so that the profes-
sional club authorized researchers to use the data col-
lection and no ethics committee was required [28, 29].
Otherwise, this study was conformed to the Declaration
of Helsinki (2016) and was approved by a Local Ethics
Committee of Universidad San Jorge, Spain, n° 08-20/21.

Physical demands

Players’ physical demands were monitored during each
match using a portable 18 Hz GPS unit and 600 Hz tri-
axial accelerometer (APEX pod accelerometer, MAPPS
Technology and Bluetooth LE; STATSports; North Ire-
land). Randers et al. (2010) shown the validity, repro-
ducibility and reliability of GPS devices. Each unit was
introduced into an adjustable neoprene vest, inside a
back pocket, positioned on the upper part of their backs,
between the scapulaes. The physical demands selected
for analysis were previously used in soccer players
[30-32]: total distance (TD), moderate speed running
distance (MSR; m >14.4 km-h™), high-speed running
distance (HSR; m >19.8. km-h?), sprint distance (SPR;
m >25.0 km-h!), number of accelerations between 2 and
4 m-s? (Acc2-4) and above 4 m-s? (Acc>4), number of
decelerations between 2 and 4 m-s? (Dec2-4) and above
4 m-s? (Dec>4). Post-match, data were downloaded and
analysed using a customized software package (Apex,
Statsports, Irlanda, Version 1.2). Dwell time or minimum
effort duration (MED) used in our variables were of 0,5 s
in accelerations (Acc) and decelerations (Dec), and 1 s in
sprint distance (SPR), high-speed running distance (HSR)
and moderate speed running distance (MSR).

Technical-tactical actions

Data related to technical-tactical actions were obtained
from Wyscout® (Chiavari, Italy), a computerized multi-
ple-camera tracking system based on the OPTA® (Spain)
track analysis tool [1]. Stadiums’ cameras positioned at
roof level captured players’ actions and were analysed
using proprietary software [24]. The OPTA® (Spain)
reliability was identified with acceptable levels, showed
an intra-class correlation coefficient varied from 0.88
to 1.00 [33]. Moreover, this technical-tactical Wyscout®
variables have been used and analysed in previous studies
[1, 34]. For this investigation, were selected 19 variables,
which were classified into three categories: (1) Gen-
eral indicators (GI), (2) defensive indicators (DI) and (3)
offensive indicators (OI). (1) GI selected: Game volume
(add DI and OI) (GV); (2) DI analysed: Defensive volume
(add all of DI) (DV), n° interceptions (IN), n° opposing
pitch interceptions (OPIN), clearances (CL), aerial duels
(AD), aerial duels won (ADW); (3) OI used: Offensive
volume (add all of OI) (OV), total pass (TP), total pass
success (TPS), forward pass (FP), forward pass success
(EPS), attack zone pass (AZP), turnover (TO), goal shot
(GS), goal shot on target (GST), crosses (CR) crosses suc-
cess (CRS) and dribbles (DR).

Statistical analysis

Standard statistical methods were used for the calcula-
tion of the means and standard deviations (SD). Normal
distribution and homogeneity of variances was examined
by Shapiro-Wilk and Levene tests. The two-way ANOVA
with the Tukey post hoc test was used to assess the
impact of the interaction of both factors (i.e., match loca-
tion and final outcome) on the external load responses
encountered by soccer players. Statistical analyses were
conducted using SPSS for Windows version 25.0 (SPSS
Inc., Chicago, IL, USA). Statistical significance was set
at p<0.05. Cohen’s effect size (ES) was used to evaluate
practical differences between groups [35]. Thresholds for
ES statistics were 0.2, trivial; 0.6, small; 1.2, moderate;
2.0, large; 2.0, very large; and >4.0, extremely large [36].
A threshold value of 0.2 between-subject standard devia-
tions was set as the smallest worthwhile change (SWC),
and unclear effect was then based on the disposition of
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the confidence interval for the mean difference to this
smallest worthwhile effect.

Results

The physical demands that soccer players face for each
playing position and for all players when they play home
or away and their team win or lose are compared and
shown in Tables 2 and 3. For all players, higher TD (p =
0.045; ES = 0.24, S) was covered and greater Dec2-4 (p
= 0.001; ES = 0.68, M) was performed when the team
plays at home and lose. In addition, players performed
more SPR when the team plays at home and wins (p =
0.009; ES = —0.81, M) in comparison to the team playing
at home and lose. Otherwise, MID (p = 0.012; ES = 0.79,
M) and FW (p = 0.027; ES = 1.52, L) performed higher
Dec2-4 when the team play at home and lose in compar-
ison to the team playing at home and win. In addition,
WD covered higher SPR (p = 0.026; ES = 1.01, L), when
the team play at home and lose in comparison to when
the team playing at home and win.

The technical-tactical actions encountered by soc-
cer players for each playing position and for all players
when play at home or away and their team win or lose are
compared and shown in Tables 4 and 5. For all players,
playing at home and winning demanded higher DV (p
=0.014; ES = —1.49, L) and IN (p =0.031; ES = —1.40,
L) in comparison to playing at home and losing. Regard-
ing playing position, MID performed greater GV, DV, IN
and TPS (p = 0.011-0.043; ES = —0.89-1.09, M) and
FW obtained higher GV, DV and IN (p = 0.011-0.048;
ES = —0.64-0.89, M) when the team plays at home and
wins compared to playing at home and losing. In addi-
tion, CD recorded higher GV and TPS (p = 0.044-0.047;
ES = 0.17-0.88, S to M) when the team plays at home
and loses in comparison to playing at home and winning.
On the other side, FW registered higher FP and AZP (p
= 0.028-0.029; ES = 0.99-1.16, M) when playing away
and losing in comparison to playing away and winning.
However, FW performed higher GST (p = 0.036; ES =
—1.21, L) when the team plays away and wins compared
to playing away and losing.

Discussion

The aim of this study was to analyse the physical
demands and technical-tactical actions for each play-
ing position according to game location (i.e., local vs.
visitor) and final outcome (i.e., win vs. lose) in elite pro-
fessional players. The current study is ground-breaking
due to the attempt to determine success in Spanish pro-
fessional soccer games including physical and techni-
cal-tactical KPIs for each playing position in different
context game to achieve a holistic approach. The main
findings were as follows: (i) physical demands and the
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technical-tactical actions vary when two contextual
game factors (i.e., game location and final outcome) are
considered, (ii) higher TD covered and Dec 2-4 per-
formed could be related when the team plays at home
and loses for all players, MID and FW, (iii) greater
number of SPR are exhibited by players when the team
plays at home and wins, (iv) greater GV, DV and IN is
recorded when the team plays at home and win for all
players, MID and FW, (v) higher GV and TPS are per-
formed by CD when the team plays at home and losing,
and (vi) greater FP and AZP are recorded by players
when the team plays away and loses.

There exists lack of scientific evidence regarding the
KPIs influencing the final outcome of a game consider-
ing its location (i.e., home vs. away) since most of the
studies assess team success across the seasons [12-15].
From a general overview, the analysis of physical KPIs
showed that when a team played at home and won, their
players covered greater SPR, whereas when the team
was defeated, greater TD and Dec2-4 were identified. It
is well known that sprints are the most repeated actions
in goal situations [37]. This allows to suggest that greater
SPR might be associated with success when playing at
home as a high number of goal attempts would be cre-
ated and, thus, greater probability to achieve victory
would be increased. Despite both studies consider the
same competitive standards, such discrepancies might
be explained in relation with temporal factors given that
there is a span of period of 11 seasons between the afore-
mentioned study and the current work. It is well known
that today soccer is more physically demanding than
before and, therefore, a higher number of sprints in each
game is shown [38, 39].

As score changes, the team which is behind needs to
do greater physical efforts to reduce that difference and
overcome the other [21]. This statement is supported by
our findings since greater TD and Dec2-4 values were
found as the home team loses. On the contrary, two pre-
vious studies reported increased values for total distance
covered, and low (11-14 km/h) and moderate intensity
running (14-19 km.h') on the side of the home team
when they achieved victory in Brazilian third division
championship [41]. However, it is widely accepted that
low-intensity activities are not crucial in professional
soccer performance [14]. A greater physical effort (i.e.,
higher total distance covered) does not guarantee success
[42] as, shown in the current work, it might be associated
with other cognitive, emotional or tactical factors than
a lower physical performance [39]. Moreover, no sig-
nificant differences were observed between won or lost
matches when teams play away. In that context, it seems
that KPIs such as technical-tactical efficacy might have a
greater influence on success than physical KPIs [12, 22].
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On the one hand, one of the most robust findings
derived from time motion analysis are the different phys-
ical demands regarding playing positions [43]. Activity
profiles and tactical demands are considered positional
dependent in soccer, therefore, the analysis based on
playing positions might be useful to know whether physi-
cal performance influences success. Analysis of playing
positional data on physical performance showed differ-
ences between MID and FW as the game was played at
home and when the team lost in Dec2-4. Such differ-
ences might be explained due to the fact that MID need
to escape from an opponent and find a free space in order
to receive a pass resulting in technical-tactical demands
which implied an increased number of changes of direc-
tion. Accordingly, deaccelerations are essential within
these changes of direction not only when attacking, but
also as the team defends [44]. A higher number of Dec2-4
identified as the team loses at home might be an indica-
tor of the presence of more changes of direction carried
out associated to the difficulty in taking the ball away
from the opponent and, thus, associated to less success.
Moreover, it seems that a greater number of curvilinear
runs has been observed for MID before taking possession
of the ball [43], resulting in a higher number of Dec2-4.
This can negatively contribute to take the ball from the
opponent as MIDs need to brake making this issue espe-
cially hard. It is worth highlighting that ball possession
has been identified as an indicator of success in soccer
[18]. Similarly, an increased amount of Dec2-4 has been
shown for FW when the team plays at home and loses.
However, most of the studies reported that distance cov-
ered sprinting during attacks in FW seems to be essen-
tial in order to succeed [45]. These actions facilitate the
attack actions requiring slips [46] to look for positive sit-
uations or to break into the opponent box [43].

On the other hand, WD show a high number of SPR
when playing at home and losing the game in compari-
son with playing away and winning [45]. This might be
attributed to the repeated efforts derived from attack-
defend transitions needed to recover defensive positions
[45]. These findings seem to be supported by ours as an
acceleration is needed prior to decelerate [44]. Finally,
no physical demand when analysing by playing posi-
tion showed differences between playing at home or
away when team wins. These findings may suggest that a
greater physical effort could have no relation with achiev-
ing victory. Although a proper physical capacity may
be favourable in order to deal with soccer conditional
demands, there exist concerns regarding the connection
between physical performance and competitive success
[22]. Given this existing controversy, it seems notewor-
thy the clarification of the degree of technical-tactical
participation associated with playing positions as it has
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been considered as an indicator of soccer performance
to determine its influence on success [13, 47]. In these
regards, the present study observed more significant GV,
DV and IN when the team won playing at home.

A previous study concluded that defensive actions were
more related with the accumulation of points in evenly-
matched championships (i.e., Spanish soccer second
league) [48]. Accordingly, those teams carrying out more
interceptions, tackles [49] and winning aerial duels [50]
were more likely to win the game. In addition, it seems
that better teams are more efficient when applying defen-
sive pressure near the opponent box [49] leading the
opponent team to make mistakes and hindering their
progression. This contributes to a greater amount of DV
and IN to win games as home team. Of note, these dif-
ferences between DV and IN are not found when team
plays away as the contextual factor influences these types
of actions when a team wins at home.

The analysis in relationship with technical-tactical
actions across playing position showed some differ-
ences in CD, MID and FW. Playing at home and victory
demanded higher values of GV, DV, IN and TPS for
MID; GV, DV and IN for FW. Likewise, a previous study
reported that when playing home, UEFA Champions
League teams recovered the ball more frequently than
when playing away [49]. The atmosphere when playing
at home, having all the fans encouraging the players, is
associated with increased aggressiveness and intention-
ality in players causing successful defensive actions [51].
Moreover, recovering the possession of the ball close to
the opponent box has been identified as an influencing
factor on success in soccer [7, 49], supporting, therefore,
the findings reported in the current work for MID and
FW in GV, DV and IN. Likewise, our study also Support
previous findings [52] where a higher number of passes
by MID contributed to increased chances to score a
goal. Although passes accuracy is related to ball posses-
sion [53], this might occurred near the opponent box in
order to be effective and contribute to win the game [19].
Regarding this, the MID might be decisive to succeed
when playing at home.

Then, our findings showed that winning playing at
home required more GST for FW, whereas losing play-
ing away is more related to greater GV and TPS for
CD, and AZP and FP for FW. Hence, a greater number
of GV and TPS was associated to lose a game away in
CD. In fact, ball possession far from the opponent box
and with no intention to make a progress resulted inef-
fective [9]. Therefore, the accumulation of a greater
number of GV and TPS in CD not only seems to influ-
ence victory, but also it is associated with losing games
away. Likewise, a high number of attempts ot goal has
been identified as a key KPI to win games [54] as well
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as to succeed at the end of a championship [1, 4, 51,
54-56]. The findings shown in the current work sup-
port the aforementioned discussed studies, but it
determines a very novel aspect as FW is the only posi-
tion that establishes GST as KPI to win games away.
This may suggest that key role of FW should be to
score goals and to focus on doing GST instead of try-
ing to participate excessively in game creation as it has
been observed that a great number of AZP and FP car-
ried out by FW in a game are associated to lose games
away.

Despite the findings shown in the present study,
there are some limitations to be considered. First,
either score dynamics or games ended in a tie were not
considered. Then, tactics and game model used in each
game were also not considered, remaining unknown
physical demands under different models and strat-
egies. Second, the wide midfielders have not been
described because they were substituted in practically
all the matches, which is why they were excluded from
the present study since the sample was not significant.
The third limitation comes from the sample size of
the players who participated in the study. It would be
interesting to have access to a greater number of play-
ers in order to obtain more representative results.

Practical applications.

The findings here provided might help sports prac-
titioners understand that greater physical expenditure
(i.e., greater amount of distance covered in different
speed zones) during games seems to have no relation-
ship with achieving victory. Therefore, it seems that
fitness development should be aimed at dealing with
the game physical demands derived from the coach’s
proposal and minimising injury risk. Additionally, con-
text variables are strongly influenced by playing posi-
tion and not by final score [43], thus, the adoption of
a position-specific approach for player conditioning
would be potentially needed.

The main practical approach for coaches is the
knowledge of the implications of the technical-tactical
KPIs to win games. This could determine the strategi-
cal behaviour of the team and guide a successful model
of play. During practices, coaches and practitioners
would put special emphasis on that technical-tactical
KPIs that have shown to be essential to achieve victory
based on the context of the next game (i.e., home or
away). This would help select players and thus enhance
team performance linked to the individual character-
istics. Therefore, further research is needed to clarify
which physical demands and technical-tactical KPIs
are key in defend-attack and attack-defend transitions
given their outstanding importance in soccer games.
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Conclusions

The findings here reported support that physical
demands and technical-tactical actions vary when con-
textual game factors (i.e., match location and final out-
come) are considered. As such, higher TD covered and
Dec 2-4 performed could be related when the team plays
at home and loses for all players, MID and FW. In addi-
tion, greater number of SPR are exhibited when the team
plays at home and wins. Moreover, greater GV, DV and
IN are recorded when the team plays at home and win
for all players, MID and FW. Otherwise, higher GV and
TPS are performed by CD when the team plays at home
and loses. Finally, greater FP and AZP are recorded when
the team plays away and loses. Overall, greater physical
performance was not associated with winning soccer
games, therefore, the recognition of the implications of
technical-tactical KPIs to win could improve the selec-
tion of training goals, model play and selection of players
to achieve optimal team performance that could help win
games.
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