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ABSTRACT: This study aimed to analyse the influence of defensive team variables on goals conceded in the
first division of the Spanish soccer league (LaLiga) between the 2013—2014 and 2022—-2023 seasons. Defensive
variables from LaLiga’s first division across ten seasons (2013-2014 to 2022-2023) were analysed, including
all teams that participated during this period. Thirty-three defensive metrics were selected from the Wyscout
database, focusing on team performance. The selection process was conducted by three independent researchers.
Moderate positive correlations were found between goals conceded and opponents’ ball touches (r = 0.410),
opponent ball possession (r = 0.358), and opponents’ ball touches in various field areas (0.304 < r < 0.381).
Defensive errors also correlated positively, while unsuccessful attempts to challenge a dribbling opponent
showed a weak negative correlation. Regression analysis identified that opponents’ ball touches and shots
conceded were the most significant factors, explaining 25.5% of the variance in goals conceded. The findings
suggest that limiting opponents’ touches, possession, and shots is essential in minimizing goals conceded, as
greater opponent control correlates with increased scoring chances. Defensive lapses undermine overall
performance, while certain set-piece and defensive actions showed a limited effect. Developing strategies that
reduce opponent control and improve challenge success rates is crucial. Further research is recommended across
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different leagues and categories to enhance understanding of defensive tactics in soccer.
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TINT RO D U C T 1O N 150000

Soccer is a complex sport characterized by constant and dynamic
interactions between the members of two teams [11. Soccer players
must structure their behaviour based on strategic plans established
before the match, including specific defensive tactics such as high
pressing, low-block formations, and man-to-man marking. These
tactics aim to reduce the opponent’s chances by either disrupting
their buildup play early or maintaining compactness in the defen-
sive third. During the game, players must also adjust their tactics to
meet the immediate demands of an ever-changing opponent [2] In
this sense, the analysis of teams’ technical performance and playing
style has grown exponentially in recent years [3]. Thanks to techno-
logical advances, researchers and sports professionals can access
extensive data sets on player and team performance, which increas-
ingly provide accurate and representative performance parameters [4].

Despite this growth in performance analysis, much of the exist-
ing research has predominantly focused on offensive aspects, with
relatively few studies evaluating the defensive side of the game. Soc-
cer's defensive tactics are uniquely shaped by the sport’s larger field
dimensions and the continuous flow of play, which make controlling

space and intercepting attacks particularly challenging [5]. Unlike
sports such as basketball or handball, where play is more contained,
soccer demands defensive strategies that adapt dynamically to the
shifting position of the ball and players. Early studies assessed na-
tional teams’ defensive behaviour by recording basic indicators such
as goals scored, goals conceded, and points per game [6]. More re-
cent research has expanded on this by examining specific aspects
of defensive play, such as ball recovery, including the time taken to
regain possession [7], and the location of these recoveries [8] fur-
ther demonstrated that recovering the ball in central areas of the field
not only enhances the chances of launching an effective counterat-
tack but also reduces the opponent’s opportunities to create high-
quality scoring chances, thereby contributing to a lower number of
goals conceded and underscoring the importance of defending these
zones.

Another critical defensive element is defensive transitions. Defen-
sive transitions refer to the time-window when a team loses ball pos-
session, but is not yet into its ideal defensive formation [9]. This
phase is crucial, as it often requires players to recover their positions
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rapidly and organize defensive formations to prevent the opposing
team from exploiting newly vulnerable spaces. Several studies have
emphasized the importance of this phase of play, given the high fre-
quency of goals and dangerous situations that can arise during these
moments [10, 111. In this context, Fernandez-Navarro et al.
(2020) [10] quantified defensive pressure by measuring the distance
between the ball carrier and the nearest defender. Numerous stud-
ies have examined different phases of the game and the defensive
behaviour of various playing systems, such as the 1-4-4-2 and
1-5-3-2 formations. The 1-5-3-2 system, for example, has been
identified as a more conservative defensive structure, characterized
by shorter distances between lines and an emphasis on compact-
ness. These formations aim to minimize space for opponents, yet
they may also restrict offensive transitions [12]. Analysing these sys-
tems is crucial for understanding how teams manage the delicate
balance between solid defence and fluid attack.

Teams commonly assess their defensive performance through
a range of metrics, including tackles, defensive errors, shots conced-
ed, and successful clearances [13-15]. However, these metrics alone
do not fully capture the complexity of modern defensive play, which
now involves coordinated collective efforts and effective transitions.
While traditional metrics measure isolated defensive actions, dynam-
ic variables such as duels won, interceptions, and pressures reflect
a player’s engagement and ability to disrupt the opponent’s play
across different phases of the game. Combining these variables with
traditional metrics allows for a more nuanced understanding of de-
fensive effectiveness [16]. This multifaceted approach is essential
for identifying the key contributors to defensive solidity, such as con-
trolling central areas and maintaining a high defensive line, which
are often linked to fewer goals conceded. For coaches and analysts,
this approach allows for the development of more comprehensive
defensive strategies, fine-tuning tactics to minimize risk while im-
proving overall team performance [17].

In the context of LaLiga, such insights are particularly significant.
The Spanish league is known for its technical style of play, charac-
terized by high possession rates and intricate passing sequences,
which demand exceptional defensive organization to neutralize [18].
Understanding how Laliga teams leverage defensive formations and
metrics to minimize goals conceded offers valuable lessons not only
for LaLiga but also for teams competing in different environments.
Despite Laliga's prestige and competitive level [18], much of the
existing literature on defensive strategies has focused on other leagues,
particularly the English Premier League. This research gap under-
scores the need for further scientific inquiry into the defensive as-
pects of Laliga. By addressing this gap, a deeper understanding of
the league’s defensive dynamics can be achieved, enriching broad-
er soccer analytics and providing actionable insights for teams seek-
ing to optimize their defensive strategies.

This study sought to address the existing gap by analysing the in-
fluence of various defensive variables on goals conceded in Laliga’s
first division between the 2013-2014 and 2022-2023 seasons.
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Prior research demonstrated that metrics such as defensive duels,
interceptions, and goalkeeper saves were critical in shaping defen-
sive performance and reducing goals conceded. Therefore, the in-
vestigation of these key factors aimed to deepen the understanding
of what constituted defensive success in soccer. Based on these in-
sights [14], it was hypothesized that these defensive variables sig-
nificantly influence a team'’s defensive effectiveness.

MATERIALS AND METHOD 'S 15—
Studly design

A nomothetic multidimensional study was conducted, adhering to
the ethical principles of the Declaration of Helsinki. The Institu-
tional Review Board at Prince Sultan University, Saudi Arabia (PSU
IRB-2024-07-5324) approved the study, ensuring its integrity. The
study was conducted in accordance with the STROBE (Strengthening
the Reporting of Observational Studies in Epidemiology) checklist.

Setting

The study utilized data from the first division of the Spanish Soccer
League (LaLiga) over 10 seasons, from 2013-2014 to 2022-2023,
encompassing 38 league matches per season. The dataset included
all 20 teams in the first division each season, totalling 3800 match-
es. Due to the league’s relegation and promotion system, 32 different
teams were analysed over the 10 years. Data were sourced from
Wyscout's statistical database, which aggregates and provides nu-
merical performance metrics from official match events, ensuring
standardized and comprehensive data across all matches.

Teams included in the analysis

To ensure a comprehensive analysis of professional-level data, this
cross-sectional study’s eligibility criteria included all professional
soccer teams participating in the first division of Laliga during the
specified seasons.

Variables

Study variables were obtained from the Wyscout database, a widely
used and reliable source in sports research that offers comprehensive
data on both offensive and defensive metrics for soccer match-
es [19-21]. This platform has been extensively utilized in previous
studies, demonstrating its reliability for evaluating player performance
and soccer analytics [21]. It has also proven valuable for match event
analysis and player position prediction [19, 20]. In the present study,
33 defensive variables were selected from the 115 available variables
in the Wyscout dataset (see Table 1 and Supplementary Material 1).
Definitions for these variables were established through consensus
among three principal researchers, each holding a Ph.D. in Sports
Science with a specialization in soccer. They possess significant re-
search experience in soccer and extensive expertise as strength and
conditioning specialists for elite-level soccer teams, and hold a UEFA
C-level soccer coaching certification. Only those defensive variables
unanimously agreed upon by the researchers were included.
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TABLE 1. Descriptive statistics of variables included in the study: average per season over the 10 seasons (2013-2014 to 2022-2023)

in the First Division of La Liga (38 Match days per Season).

Variable X+SD IC 95% Lower IC 95% Upper

Goals conceded 47.84+13.02 45.25 50.42
Opponent ball possession 50.29 +6.58 48.98 51.59
Opponent goal assists 32.18+9.19 30.35 34.01
Yellow cards 95.02 +15.65 91.91 98.12
Red cards 4.71+2.84 4.14 5.27
Shots conceded 149.59+27.01 144.23 154.95
Saves 101.90+19.49 98.03 105.77
Clean sheets 8.90+5.80 7.75 10.05
Penalties conceded 5.17+2.42 4.69 5.65
Penalties saved 1.15+1.08 0.94 1.36
Opponent penalties missed 0.33+0.57 0.22 0.44
Free-kick goals conceded 1.02+1.07 0.81 1.23
Corner kick goals conceded 5.10+2.62 4.58 5.62
Average distance of shots taken by opponents 18.09+0.67 17.96 18.23
Free-kick shots received 18.33+5.34 17.27 19.39
Opponent completed passes 11168.07 £5807.52 10015.73 12320.41
Opponent attempted passes 14382.32 +7403.84 12913.24 15851.41
Players tackled 587.54 +58.94 575.84 599.24
Successful tackles 351.90+42.47 343.47 360.33
Defensive third tackles 286.71 +43.44 278.09 295.33
Midfield third challenges 228.10+29.82 212.18 234.02
Attacking third challenges 72.73£14.73 69.81 75.65
Unsuccessful attempts to challenge a dribbling opponent 347.80+44.86 338.90 356.70
Shots blocked 102.45+20.56 98.37 106.53
Ball interceptions 367.40+48.88 357.70 377.10
Clearances 730.57+118.71 707.02 754.12
Defensive errors leading to opponent shots 11.561+4.23 10.67 12.35
Opponents’ ball touches 21965. 87 +3325.56 21306.05 22625.69
Opponents’ ball touches inside own penalty area 2224.59+246.27 2175.73 2273.45
Opponents’ ball touches in defensive third 6877.57 +836.08 6711.67 7043.47
Opponents’ ball touches in midfield third 9952.62 +1766.76 9602.06 10303.18
Opponents’ ball touches in attacking third 5349.66+1232.14 5105.18 5594.14
Opponents’ ball touches inside opponent penalty area 734.37 =£169.63 700.71 768.03

Legend: X: mean; SD: standard deviation; min: minimum; max:

maximum; IC 95% Lower: Lower bound of the 95%. Confidence

Interval; IC 95% Upper: Upper bound of the 95% Confidence Interval

Bias
To address potential sources of bias in our analysis, we assessed the
internal consistency of the 33 defensive variables across the 10 sea-
sons using Cronbach’s alpha. This statistical measure evaluates the
degree to which items within a set (in this case, our selected variables)
consistently reflect the same underlying construct. We obtained Cron-
bach’s alpha values ranging from 0.872 to 0.971, indicating a high
level of internal consistency.

High internal consistency is important as it indicates that the vari-
ables are reliably measuring the same concepts over time, which

helps to reduce the likelihood of measurement error, which could af-
fect the results. Ensuring that these defensive metrics consistently
show stable relationships across seasons contributes to the credibil-
ity of the findings and minimizes bias associated with temporal fluc-
tuations or inconsistencies in data collection. This methodical ap-
proach provides confidence that the variables used in the study
accurately reflect the defensive performance of teams during the
specified period, thereby enhancing the overall validity of the
results.
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Statistical analyses

Data were summarized as mean = standard deviation (SD). The nor-
mality of data and residuals was evaluated using the Kol-
mogorov-Smirnov test, while the homoscedasticity of variances was
assessed with the Levene test. Pearson’s bivariate correlation coef-
ficient was employed to examine relationships between variables,
with interpretation thresholds set as follows: 0 <r<0.09 (very weak),
0.10 < r < .29 (weak), 0.30 < r < 0.49 (moderate),
0.50 <r<0.69 (strong), and r > 0.70 (very strong) [22]. Regression
analysis was performed to analyse the association between goals
conceded (dependent variable) and selected defensive team variables
(predictor variables). Scatter plots were used to assess whether a lin-
ear or non-linear regression model was appropriate, with multiple
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linear regression determined to be the best fit. The Durbin-Watson
statistic was employed to test the independence of residuals, with
values between 1.5 and 2.5 considered acceptable [23]. The step-
wise method was chosen for regression analysis due to the large
number of predictor variables, ensuring model efficiency and reduc-
ing redundancy [24]. Data analysis was performed using IBM SPSS
Statistics (Version 26) software.

RES U LTS 150
The normality of all variables assessment showed p-values ranging
from 0.060 to 0.200, indicating that the data for all variables met
the assumption of normality. Levene's test for homogeneity of vari-
ances revealed p-values ranging from 0.096 to 0.531 for the

TABLE 2. Correlation between the team offensive variables selected and the goals conceded

Variable r p
Opponents’ ball touches 410% < .0001
Opponents’ ball touches inside opponent penalty area .381* < .0001
Opponents’ ball touches in midfield third 371* < .0001
Opponent ball possession (%) .358* < .0001
Opponents’ ball touches in defensive third .353* < .0001
Opponents’ ball touches in attacking third .336* .001
Opponents’ ball touches inside own penalty area .304* .002
Defensive errors leading to opponent shots .264* .008
Unsuccessful attempts to challenge a dribbling opponent -211* .035
Attacking third challenges 114 .259
Shots blocked 114 .258
Free-kick goals conceded .109 .282
Saves .096 341
Shots conceded .081 426
Penalties saved .048 .636
Opponent penalties missed .030 .709
Clean sheets .020 .840
Successful tackles .020 .846
Opponent goal assists .004 .965
Defensive third tackles .001 .994
Midfield third challenges .001 .992
Corner kick goals conceded -.013 .899
Penalties conceded -.019 .853
Average distance of shots taken by opponents -.022 .827
Opponent penalties missed -.038 .709
Free-kick shots received -.050 .624
Red cards -.068 .b03
Opponent completed passes -.117 244
Clearances -.118 .248
Opponent attempted passes -.125 217
Ball interceptions -.125 214
Yellow cards -.131 .193

Legend: r: Coefficient of Correlation; p: Significance Level: *:significant correlation found; n = 200
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TABLE 3. Stepwise multilinear regression analysis of the association between goals conceded and team offensive variables.

Analysis R2 p-Value (model) Dependent Variable Independent Variables Sg:::::::'?;j (\Z \r/i:II:IZ)
Model 1 .168 < 0.001 Goals conceded Opponents’ ball touches 0.410 < 0.001
Model 2 .255 < 0.001 Goals conceded Opponents’ ball touches .b56 < 0.001

Shots conceded .328 < 0.001

Legend: R2: Coefficient of Determination; p-Value (model): Significance Level of the Model; Standardized Coefficient (B): Standardized
coefficient beta; p-Value (variable): Significance Level of each independent variable

dependent variable, suggesting that the assumption of equal vari-
ances was not violated. Additionally, the Durbin-Watson statistic
ranged between 1.5 and 2.5, indicating that the assumption of in-
dependence of residuals was satisfied. Additionally, the variance
inflation factor values were below 10, and the collinearity tolerance
values exceeded 0.1. These results confirmed that the basic assump-
tions for conducting multiple regression analysis were satisfied. Af-
terward, Pearson’s bivariate correlation results (see Table 2 and
Supplementary Material 2) showed that the following variables ex-
hibited a moderate, positive, and significant correlation with goals
conceded in this sequence: opponents’ ball touches (r = 0.410,
p < 0.0001), opponents’ ball touches inside the opponent penalty
area (r = 0.381, p < 0.0001), opponents’ ball touches in the
midfield third (r = 0.371, p < 0.0001), opponent ball possession
(%) (r = 0.358, p < 0.0001), opponents’ ball touches in the de-
fensive third (r = 0.353, p < 0.0001), opponents’ ball touches in
the attacking third (r = 0.336, p = 0.001), and opponents’ ball
touches inside their own penalty area (r = 0.304, p = 0.002).
Furthermore, defensive errors leading to opponent shots showed
a weak, positive, and significant correlation with goals conceded. In
contrast, unsuccessful attempts to challenge a dribbling opponent
showed a weak, negative, and significant correlation with goals con-
ceded.

In the regression analysis, goals conceded was set as the depen-
dent variable, and the remaining team defensive variables were used
as the independent variables, generating two models (see Table 3).
In Model 1, the variable included was opponents’ ball touches, while
in Model 2, the variables included were opponents’ ball touches and
shots conceded, ordered by importance.

DISCU'S'S 1O N 1
This study aimed to determine the influence of teams’ defensive
variables on the goals conceded in the first division of the Spanish
soccer league between the 2013-2014 and 2022-2023 seasons.
Through the analysis of these variables, we have deepened the un-
derstanding of defensive success in soccer. The main findings indi-
cated that the following variables presented a significant positive

correlation, in decreasing order from moderate to weak: opponents’
ball touches, opponents’ ball touches inside the penalty area, op-
ponents’ ball touches in the midfield third, opponent ball possession,
opponents’ ball touches in the defensive third, opponents’ ball
touches in the attacking third, opponents’ ball touches inside the
team’s own penalty area, and defensive errors leading to opponent
shots. Additionally, unsuccessful attempts to challenge a dribbling
opponent showed a significant, weak negative correlation with goals
conceded. Furthermore, according to the multiple regression analy-
sis conducted, the variables of opponents’ ball touches and shots
conceded are explanatory of the goals conceded.

The current findings identified that opponents’ ball touches pre-
sented the highest correlation with goals conceded among the ana-
lysed variables. This result may reflect that a greater number of touch-
es by the opposing team indicates more control of the game and,
therefore, more opportunities to create attacking plays that can cul-
minate in goals. Previous studies obtained results similar to ours,
showing that successful teams perform a higher number of ball touch-
es [25]. Additionally, teams with a high percentage of ball posses-
sion exhibited superior technical quality indicators, such as a high-
er number of effective touches and passes [26]. Indeed, it has been
highlighted that players’ technical skills are crucial for increasing ball
possession [27, 28], and that longer durations of ball possession
imply a higher number of touches [29]. Furthermore, as regards the
ball touches, a positive relationship was observed between oppo-
nents’ ball touches in the defensive third and goals conceded. This
association may be due to the fact that more successful teams ini-
tiate play from their own area with short passes. However, defensive
strategies, such as high pressing or compact formations, may also
influence this relationship. For example, teams employing high press-
ing disrupt opponents’ build-up play, potentially reducing 1v1 drib-
bling challenges and limiting opportunities to concede. In contrast,
compact defensive structures aim to restrict space, forcing oppo-
nents to play laterally or backward, which reduces goal-scoring chanc-
es when individual challenges are unsuccessful. LaLiga’s playing
style, emphasizing possession and short, controlled passing, likely
impacts these patterns. Top teams, such as Barcelona and Real
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Madrid, often maintain high possession, building attacks from the
back with precision. This possession-based style, common in La-
Liga [28], may increase touches in the defensive third among suc-
cessful teams, thus shaping the observed relationship between ball
touches and goals conceded. Yi et al. (2019) recorded that during
the FIFA World Cup (FWC) 2018, the passing performance and goals
scored by possession teams were higher than those of direct play
teams [30]. Moreover, in the FWC 2010, teams with more posses-
sion had more opportunities to score [31]. However, Sarmento et al.
(2018) reported that the offensive efficiency of counterattacks was
40% higher than that of positional attacks [3]. These results should
be interpreted with caution, as the success and style of play vary sig-
nificantly across leagues, reflecting their unique tactical philosophies.
For example, the English Premier League is often associated with
a more direct style of play, characterized by fast-paced transitions
and a greater emphasis on counterattacks. In contrast, LalLiga teams
typically prioritize ball possession and intricate passing sequenc-
es [32]. This difference can influence gameplay strategies and ulti-
mately impact team performance. These contrasting styles illustrate
how league characteristics shape not only tactical decisions but also
the effectiveness of teams in achieving success.

Our results showed that defensive errors leading to opponent shots
also correlated with goals conceded. In line with this, previous stud-
ies have demonstrated that winning teams make fewer defensive er-
rors [14]. Moreover, losing the ball near one’s own goal is more dan-
gerous [10]. Specifically, after losses in the defensive zone, there are
seven times more goals and nineteen times more shots in the goal
area [30], compared to losses in the offensive zone. Additionally,
3.64% of the goals in the 2010 World Cup were attributed to de-
fensive errors, highlighting the direct impact of such errors on goals
conceded in high-level tournaments [33]. Finally, unsuccessful at-
tempts to deny a dribbling opponent could be related to goals con-
ceded, allowing the attacker to advance and create goal-scoring sit-
uations. Previous studies have shown that breaking the defensive
line with a dribble offers a tactical advantage and may therefore in-
crease the chance of scoring a goal [15, 301.

Furthermore, the reasons why unsuccessful attempts to challenge
a dribbling opponent negatively correlated with goals conceded could
be due to the defensive team'’s ability to compensate strategically in
1v1 situations. Unsuccessful challenges may not necessarily result
in direct goal-scoring opportunities if the defensive team’s structure
is strong enough to absorb the loss from these encounters. A well-
organized defensive setup can mitigate threats even when individu-
al challenges fail. Defenders may rely on positioning, support from
teammates, and tactical adjustments to close down space effective-
ly, which can prevent goal-scoring despite unsuccessful challenges.
Further analysis of defensive cohesion and the tactical response to
1v1 situations could provide additional clarity on this relationship.
This finding aligns with previous research that underscores the sig-
nificance of team-based defensive strategies in minimizing the im-
pact of individual errors [34].
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According to our regression analysis, aside from the variable of
opponents’ ball touches, shots conceded showed a significant pre-
dictive capability for goals conceded. This outcome aligns with the
intuitive assumption that a higher number of shots taken by oppo-
nents increases the likelihood of them scoring goals. Previous stud-
ies in LaLiga have similarly demonstrated that successful teams are
those with both high shooting accuracy and a reduced number of
shots allowed to opponents, highlighting the importance of efficient
defensive strategies [35, 36]. Similar findings have been reported in
both national and international competitions, reinforcing the value
of minimizing conceded shots to improve defensive outcomes. [37, 38].
However, in contrast, a recent study by Gonzalez-Rodenas et al.
(2023) reported no significant correlation between shots on goal and
actual goals scored, suggesting that while this relationship is foun-
dational in soccer, there are complex variables at play that might in-
fluence its consistency [39]. Although there is some controversy in
these results, this relationship is fundamental in soccer and high-
lights the importance of having strong defensive strategies in place
to limit the number of shots that can be taken by the opponent. In
relation with these findings, our results indicated no direct relation-
ship between the average distance of opponents’ shots and goals
conceded, which may be attributed to shot quality. Teams with high
shot accuracy can score even from longer distances, a factor empha-
sized in prior research [40]. In contrast, teams with lower shot ac-
curacy tend to be less effective with long-range shots, reducing the
threat they pose from these distances [36].

Another influential factor is goalkeeper performance, as the suc-
cess of shots — especially those from longer ranges — depends signif-
icantly on the goalkeeper’s ability to make saves. Studies have shown
that goalkeepers with excellent reflexes, positioning, and shot-stop-
ping skills can effectively limit goals conceded from high-quality
shots, regardless of shot distance [41].

Furthermore, Rathke [2017] emphasized the importance of both
shot distance and angle in expected goal (xG) models, which predict
scoring potential [42]. His findings suggest that while distance alone
is relevant, the angle of the shot also plays a crucial role in shot ef-
ficiency, indicating that a combination of these factors may be more
predictive of goal outcomes than distance alone. Integrating shot
quality, goalkeeper effectiveness, and shot angle into defensive strat-
egies could therefore enhance the understanding and management
of factors affecting goal concession.

As for the defensive variables that did not correlate with goals con-
ceded, set-piece metrics — free-kick goals conceded, penalties saved,
missed opponent penalties, corner-kick goals conceded, and free-kick
shots received — showed no significant correlation with overall goals
conceded. This could be partly due to their relatively low frequency
over a season, which may limit their overall impact. Indeed, as shown
in Table 1, free-kick goals conceded account for only 2.13% of total
goals, while penalty goals conceded make up 7.21%. Additionally,
factors such as defensive organization during set pieces, individual
marking assignments, and situational variables (i.e., weather
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conditions or luck) may further weaken the relationship between set-
piece opportunities and goals conceded [43]. Defensive strategies
specifically designed for set-piece situations — such as zone marking
and mixed defensive systems — can also diminish the effectiveness of
opponents’ set pieces, further reducing their impact on total goals
conceded [44]. Another variable that did not correlate with goals con-
ceded is the disciplinary aspect (i.e., red and yellow cards). It seems
that the lack of correlation in the case of red cards is due to the fact
that, although sending-offs can influence the outcome of the match,
coaches often try to counteract the disadvantage with defensive tac-
tical modifications [45]. Contrary to our findings, Bar-Eli et al. (2006)
concluded that the chances of a penalized team scoring goals or win-
ning were substantially reduced after the penalty [46]. Despite this,
although cards do not directly correlate with goals, they may have
other negative effects on performance. Lago-Pefas et al. (2016) found
that playing 11 vs. 10 increases time of possession, the number of
total passes, short passes, total touches, and the percentage of suc-
cessful passes compared to playing 11 vs. 11 [32]. In addition, the
same study revealed that teams playing with a numerical advantage
spent less time defending, while the penalized team performed worse
in all variables after the sending-off.

Regarding yellow cards, previous studies [47, 48] indicated that
they have a negative effect on the goal percentage of the cautioned
team. Furthermore, another study showed that teams with a higher
number of cautioned players have a lower goal-scoring rate when
they are winning [49]. The opponent’s completed passes and at-
tempted passes did not correlate with goals conceded. This result
may be because high values in these parameters do not necessari-
ly reflect the risk taken in those passes, their difficulty, or the areas
of the field where they are made [32, 33]. To enable an objective
interpretation of the results discussed above, the main limitations of
this study should be noted. First, all the variables evaluated in this
research are related to the defensive process, regardless of tactical
formation or situational variables, which can influence the outcome.
Furthermore, this investigation was performed with data from La-
Liga (Spain) involving professional male players, and the results
should not be extrapolated to other leagues. Moreover, it could be
very interesting to replicate these results in other categories or in
women’s competitions. However, the large sample of teams anal-
ysed in this study reinforces the consistency of the findings, which
have important practical applications.

CONCLU SIOIN S 15—
This study highlights the importance of minimizing ball touches,
opponent possession, and shots received to reduce goals conceded,
emphasizing that defensive success results from the complex interplay

of multiple interrelated factors rather than relying on isolated metrics.
Greater control of the ball by the opponent translates to more scoring
opportunities, while defensive errors that lead to shots have a nega-
tive impact on defensive performance. Although certain defensive
actions, such as set pieces and disciplinary sanctions, do not show
a direct correlation with goals conceded, they do influence the over-
all performance of the team.

To address the complexity observed in defensive success, coach-
es may consider optimizing various defensive actions according to
game context. For instance, a combination of midfield pressure along
with training focused on reducing defensive errors could be more ef-
fective in high-risk situations, helping to prevent opponents from ad-
vancing into scoring areas. Teams can prioritize these strategically
combined actions tailored to match circumstances to limit the op-
ponent’s scoring opportunities. Additionally, these findings suggest
a need for comprehensive defensive strategies that integrate multi-
ple actions and tactical decisions, alongside continuous evaluation
of defensive dynamics across leagues and player categories. As soc-
cer evolves, a detailed understanding of how these factors interact
in different game scenarios can offer coaches and analysts a more
precise guide to improving the defensive capabilities of their teams.

Practical applications

To enhance defensive effectiveness, teams should prioritize minimiz-
ing opponents’ ball touches, possession, and shots conceded. Train-
ing programmes should focus on defensive organization and situa-
tional drills that prepare players to regain possession under pressure.
Coaches need to implement tactical formations that promote com-
pactness and disrupt the opponent’s control of the game. Addition-
ally, teams must emphasize communication among defenders to
reduce errors that can lead to scoring chances. While disciplinary
actions and set-piece metrics might not directly affect goals con-
ceded, maintaining a disciplined approach can positively influence
overall performance.
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Attacking Third Challenges: The number of challenges or duels made by a team
in the opponent’s attacking third of the field, reflecting defensive pressure in high-
risk zones.

Average Distance of Shots Taken by Opponents: The mean distance from the goal
at which opposing teams take their shots, providing insight into how well the de-
fense restricts opponents’ shooting opportunities to outside the penalty area.

Ball Interceptions: When a player anticipates and intercepts the ball during an op-
ponent’s pass or play, disrupting their attack without the need for a tackle.

Clean Sheets: A match in which a team prevents the opponent from scoring any
goals.

Clearances: Defensive actions where the ball is kicked or headed away from the
defensive zone, typically to remove immediate pressure from an attacking threat.
Corner Kick Goals Conceded: The number of goals a team allows from corner
kicks, reflecting defensive vulnerabilities in set-piece situations.

Defensive Errors Leading to Opponent Shots: Mistakes made by defenders that
directly result in the opposition taking a shot, an indicator of lapses in defensive
concentration or poor decision-making.

Defensive Third Tackles: Tackles made by a team in its own defensive third, used
to stop an opponent’s attack and regain possession.

Free-Kick Goals Conceded: The number of goals a team concedes directly from
free-kicks, reflecting defensive and goalkeeper weaknesses in defending
set-pieces.

Free-Kick Shots Received: The total number of shots an opponent attempts di-
rectly from free-kicks, measuring the frequency of fouls committed in dangerous
areas.

Goals Conceded: The total number of goals allowed by a team over the course of
a match or season.

Midfield Third Challenges: The number of defensive challenges or duels a team
engages in within the midfield third, highlighting the team’s defensive activity in
preventing opposition progression through the middle of the field.

Opponent Attempted Passes: The number of passes attempted by the opposing
team during a match.

Opponent Ball Possession: The percentage of time the opponent controls the ball
during the game, indicating the amount of defensive work a team has to perform.
Opponent Completed Passes: The number of passes completed by the opposition
during the game, used to measure how well the defending team disrupts passing
lanes.

Opponent Goal Assists: The number of assists made by opponents, which contrib-
ute to the goals they score against the defending team.

Opponent Penalties Missed: The total number of penalty kicks missed by the op-
position, reflecting either defensive discipline or the goalkeeper’s ability to prevent
goals from penalty situations.

Pablo Prieto-Gonzalez et al.

SUPPLEMENTARY MATERIAL |. DEFINITIONS OF KEY DEFENSIVE VARIABLES SELECTED

Opponents’ Ball Touches: The total number of times the opponent touches the ball
during a match, which provides insight into how much ball control the defending
team allows.

Opponents’ Ball Touches in Attacking Third: The number of ball touches by the
opponent in the attacking third, indicating the frequency with which the opposition
enters dangerous attacking positions.

Opponents’ Ball Touches in Defensive Third: The number of touches the oppos-
ing team makes in the defending team’s defensive third, indicating how much pres-
sure they are under in their own zone.

Opponents’ Ball Touches in Midfield Third: The number of ball touches made by
the opponent in the midfield third of the pitch, reflecting their control in the central
areas.

Opponents’ Ball Touches Inside Opponent Penalty Area: The number of ball
touches the opponent makes inside their own penalty area, often indicating a team’s
defensive pressure that forces the opponent back.

Opponents’ Ball Touches Inside Own Penalty Area: The number of touches the
opposing team makes inside the defending team’s penalty area, highlighting how
frequently the defense is breached and exposed to goal-scoring threats.
Penalties Conceded: The number of penalty kicks awarded to the opponent as a re-
sult of fouls or handballs inside the defending team’s penalty area.

Penalties Saved: The number of penalty kicks successfully saved by the goalkeep-
er, preventing the opposition from scoring.

Players Tackled: The number of opposing players successfully tackled during a game,
resulting in the defending team regaining possession.

Red Cards: The number of times players receive a red card, resulting in their im-
mediate ejection from the game and a reduction in team size for the remainder of
the match.

Saves: The number of shots on target stopped by the goalkeeper, preventing goals.
Shots Blocked: The number of opponent shots blocked by defenders before the ball
reaches the goalkeeper, preventing goal-scoring opportunities.

Shots Conceded: The total number of shots the defending team allows the oppo-
sition to take during the match, an indicator of defensive pressure.

Successful Tackles: The number of tackles in which the defender successfully takes
the ball away from the opponent without committing a foul.

Unsuccessful Attempts to Challenge a Dribbling Opponent: The number of failed
attempts to dispossess an opponent who is dribbling the ball, resulting in the op-
ponent retaining possession.

Yellow Cards: The number of times players receive a yellow card, indicating cau-
tion for infractions that, if repeated, could lead to a red card.
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SUPPLEMENTARY MATERIAL 2. CORRELATION MATRIX OF ALL TEAM DEFENSIVE VARIABLES

GC 0BP  0GA YC RC SC N CS PC PS 0PM FKG CKG ~ ASDO  FKS 0CP
0BP -.358**
0GA 0.004 .419**
YC -0.131  .455%*  192*
RC -0.068 .193*  .232* .394**
SC 0.081 .439** 697** .189* .246**
SV 0.096 .316%* .403** 012  .173* .922**
CS 0.02  -222*% -470** -0.13 -0.032 -509** -394**
PC -0.019 .335** 303** .181*  0.097 .403** 261** -217*
PS 0.048 .252** 226 0.091 0.021 .280** 0.159 -0.004 .176*
0PM -0.038 0.004 0039 -0.131 0029 0.009 0039 -0.03 -269** -0.082
FKG 0.109 0032 0.063 0021 -0.104 .165* 0.109 -.287** .205* -0.038 -0.077
CKG -0.013  .204*  A415** -0.006 0.084 .360** .265** -198* 0.095 0.159 -0.016 -0.123
ASDO  -0.022 -0.065 -.434** 0.132 -0.119 -281** -0.152 .252** 0.036 0.001 -.234** 0.107 -0.124
FKS -0.05 .282** 0152  .227* 0.078 .343** 341** -291** 306** 0.072 -0.132 .360** 0.053 .243**
0ocP -0.117 .199*  0.087 -0.041 .187* -0.047 -0.099 .686** 0.048 0148 0.114 -256** 0.039 0.053 -0.107
0AP -0.125  .187* 0078 -0.038 .177* -0.071 -0.126 .702** 0.036 0.144 0.116 -258** 0027 0.044 -0.119 .998**
PT 0.03 0083 0.042 317** 0.106 0072 0.084 -281** 0.02 -0.047 -0.029 0044 0051 -0.018 0.088 -369**
ST 0.02 0009 -0.038 .298** 0.128 0072 0128 -329** -0.009 -0.09 -0.033 0.043 0.006 0003 012 -491**
DTT 0.001 .273** 278** 279** .185* A30** .Al4** -383** 235** 0.027 -0.023 0129 .201* -0.062 .334** -229*
MTC 0.001 0 -0.142  .276** -0.003 -.270** -269** -0.08 -0.076 -0.055 -0.056 -0.009 -0.089 0.05 -0.103 -.294**
ATC 0114 -471%* -366** -0.113 -0.113 -434** -341** 169* -457** -0.159 0.065 -.188* -208* 0.008 -.428** -206*
UACDO  -211* .347** 0.158  .183* -0.022 .220* .174* -223* .285** 0.072 -0.046 0.086 0.118 0.019 .375** -0.061
SB 0.114 249** 238** 0.138 0151 .613** .660** -167* .207* 0.165 -0.081 0.161 0.078 0.105 .289** 0.048
BI -0.125 .320** 012  0.049 -0.133 0.014 -0.088 -.404** .182* 0.041 -169* .193* 0.059 -0.012 .297** -350**
C -0.118 .636** .399** 354** 0.127 .555** A96** -569** 257** 0.1  -0.034 .294** .190* -0.056 .455** -330**
DELOS  .264** -375** -0.103 -0.111 -0.029 0.025 0.107 -207* -210* -223* 0.135 .202* -0.102 -0.11 -0.045 -.340**
TOT AL0** -909** -492%* -505%* -219% -446%* -291** 259** -304** -237** -0.057 -0.069 -.190* 0.152 -289** -177*
OBTPA  304** -225% 201* -317** -0.012 .429** 471** -0.011 0102 0.079 0.045 0105 .174* -0.03 012 0.127
OBTD  .353** -554** -0.052 -420** -0.116 0.104 .190* 0075 -0.042 -0.046 0.024 0068 0.092 0097 0.041 0.006
OBTTM  371*%* -885** -.521** -A67** -220* -507** -362** .250** -315%* -236** -0.069 -0.064 -216* .178* -282** -219*
OBTTA  .336** -813** -545%* -408** -198* -543** -393** 283** -338** -274** -0.075 -0.153 -264** 0.085 -.402** -176*
OBTPPA  381** -798** -549** -367** -174* -A70%* -297** 263** -302** -291** -0.096 -0.14 -245** 0.148 -392** -208*

alegend: GC: Goals conceded; OBP: Opponent ball possession; OGA: Opponent goal assists; YC: Yellow cards; RC: Red cards; SC:
Shots conceded; SV: Saves; CS: Clean sheets; PC: Penalties conceded; PS: Penalties saved; OPM: Opponent penalties missed; FKG:
Free-kick goals conceded; CKG: Corner kick goals conceded; ASDO: Average distance of shots taken by opponents; FKS: Free-kick
shots received; OCP: Opponent completed passes; OAP: Opponent attempted passes; PT: Players tackled; ST: Successful tackles; DTT:
Defensive third tackles; MTC: Midfield third challenges; ATC: Attacking third challenges; UACDO: Unsuccessful attempts to challenge
a dribbling opponent; SB: Shots blocked; BI: Ball interceptions; C: Clearances; DELOS: Defensive errors leading to opponent shots;
TOT: Opponents’ ball touches; OBTPA: Opponents’ ball touches inside own penalty area; OBTD: Opponents’ ball touches in defensive
third; OBTTM: Opponents’ ball touches in midfield third; OBTTA: Opponents’ ball touches in attacking third; OBTPPA: Opponents’
ball touches inside opponent penalty area; *: Correlation is significant at the 0.01 level; **: Correlation is significant at the 0.05 level.
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SUPPLEMENTARY MATERIAL 2. CONTINUE

OAP PT ST DTT mTC ATC  UACDO  SB Bl C DELOS ~ TOT ~ OBTPA  OBTD OBTTM OBTTA

0BP

0GA

YC

RC

SC

SV

CS

PC

PS

OPM

FKG

CKG

ASDO

FKS

0cP

0AP

PT -.376%*

ST -.500%* .925**

DT -.205%* 759**  690**
MTC -280%* 751** 674**  190*

ATC -186* .244%*  300** -298** .422**

UACDO  -0.06 .336** .274** 374**  221* -206*

SB 0.019 0049 0.022 301** -213* -258** 0.018

BI -348** 0149 011  0.165 0.164 -225* A445** -232%

C -347%* 347 315%*  581**  0.058 -.441** 396** A4b7**  351**

DELOS  -339** 0.085 0113 0101 -0.032 0.107 -194* -0.017 -0.144 -0.061

T0T -173* -0.106 -0.034 -282** -0.013 .438** -328** -242%* -278** -GAT** .328**

OBTPA 01 0163 -192* .195* -.469** -280** -0.101 .561** -359** 0.09  .222% .268**

0BTD  -0.012 -0.115 -0.133 0.128 -353** -0.124 -0.11 .259** -288** -179* .314** 605** .859**

0BTTM  -211* -0.074 -0.01 -302** 0.069 .456** -304** -306** -211* -624** 306** 977** 015 .498**

OBTTA  -0.165 -0.097 0.021 -413** 0.106 .615%* -372%* -391** -249%* -728** 236** .890** -0.075 .242** 865**

OBTPPA  -204* -0.044 0.068 -352** 0.133 .094** -A428** -248** -310%* -635** .242** 853** -0.003 .297** .822** 927**

alegend: GC: Goals conceded; OBP: Opponent ball possession; OGA: Opponent goal assists; YC: Yellow cards; RC: Red cards; SC:
Shots conceded; SV: Saves; CS: Clean sheets; PC: Penalties conceded; PS: Penalties saved; OPM: Opponent penalties missed; FKG:
Free-kick goals conceded; CKG: Corner kick goals conceded; ASDO: Average distance of shots taken by opponents; FKS: Free-kick
shots received; OCP: Opponent completed passes; OAP: Opponent attempted passes; PT: Players tackled; ST: Successful tackles; DTT:
Defensive third tackles; MTC: Midfield third challenges; ATC: Attacking third challenges; UACDO: Unsuccessful attempts to challenge
a dribbling opponent; SB: Shots blocked; Bl: Ball interceptions; C: Clearances; DELOS: Defensive errors leading to opponent shots;
TOT: Opponents’ ball touches; OBTPA: Opponents’ ball touches inside own penalty area; OBTD: Opponents’ ball touches in defensive
third; OBTTM: Opponents’ ball touches in midfield third; OBTTA: Opponents’ ball touches in attacking third; OBTPPA: Opponents’
ball touches inside opponent penalty area; *: Correlation is significant at the 0.01 level; **: Correlation is significant at the 0.05 level.
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