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Analysis of the influence of opposition level on intensity and contextual
variables related to soccer outcomes: a one-year observational study

Andlise da influéncia do nivel de oposi¢cdo na intensidade e varidveis contextuais
relacionadas aos resultados do futebol: um estudo observacional de um ano
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Abstract

Introduction and Objective. To analyze the influence of contextual factors, focusing on opposi-
tion level, on the physical performance of an elite Brazilian team over one year.

Methodology. A total of 54 matches involving 38 players from an elite Brazilian team were
analyzed, resulting in 786 performance records collected via GPS during national and interna-
tional competitions. Fourteen intensity variables and twelve contextual variables were consi-
dered. Spearman’s correlations were used to examine the associations between intensity varia-
bles and performance, controlling for opposition level.

Results. The goal difference was positively correlated with intensity in center-backs (p = 0.721,
p < 0.001), full-backs (p = 0.638, p < 0.001), and midfielders (p = 0.863, p < 0.001). The total
intensity of forwards was correlated with that of full-backs (p = 0.500, p < 0.001) and total dis-
tance covered (p = 0.605, p < 0.001). Mechanical load (PlayerLoad) was correlated with center-
back intensity (p = 0.619, p < 0.001) and high-intensity distance (p = 0.921, p < 0.001). Sprint
distance was correlated with total intensity (p = 0.591, p < 0.001).

Conclusions. Opposition level was associated with the team's physical demands, requiring grea-
ter defensive intensity against strong opponents and yielding better goal difference perfor-
mance against moderate-level opponents.

Keywords

Opposition; physical performance; football; contextual factor; global positioning system.
Resumo

Introdugdo e Objetivo. Analisar a influéncia de fatores contextuais, com foco no nivel de opo-
si¢do, no desempenho fisico de uma equipe brasileira de elite ao longo de um ano.
Metodologia. Um total de 54 partidas envolvendo 38 jogadores de uma equipe brasileira de elite
foram analisadas, resultando em 786 registros de desempenho coletados via GPS durante com-
peti¢cdes nacionais e internacionais. Quatorze varidveis de intensidade e doze variaveis contex-
tuais foram consideradas. As correlacdes de Spearman foram usadas para examinar as asso-
ciagbes entre variaveis de intensidade e desempenho, controlando o nivel de oposigao.
Resultados. O saldo de gols foi positivamente correlacionado com a intensidade em zagueiros
(p=0,721, p < 0,001), laterais (p = 0,638, p < 0,001) e meio-campistas (p = 0,863, p < 0,001). A
intensidade total dos atacantes foi correlacionada com a dos laterais (p = 0,500, p < 0,001) e
com a distancia total percorrida (p = 0,605, p < 0,001). A carga mecanica (PlayerLoad) foi co-
rrelacionada com a intensidade do zagueiro (p = 0,619, p < 0,001) e a distancia de alta intensi-
dade (p=0,921, p < 0,001). A distancia do sprint foi correlacionada com a intensidade total (p
=0,591,p < 0,001).

Conclusdes. O nivel do adversario influenciou as demandas fisicas da equipe, exigindo maior
intensidade defensiva contra adversarios fortes e resultando em melhor desempenho no saldo
de gols contra adversarios de nivel moderado.

Palavras-chave
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Oposicdo; desempenho fisico; futebol; fator contextual; sistema de posicionamento globa
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Introduction
___________________________________________________________________________________________________________________________|
Soccer is an intermittent team sport characterized by high physiological demands (Lima e Silva et al,,
2019). The performance of elite athletes is determined not only by their technical and tactical skills but
also by their ability to respond to high levels of physical demand (Abbott et al., 2018; Mitrotasios et al.,
2022).

The introduction of GPS monitoring has enabled the precise quantification of these demands, particu-
larly regarding distances covered, sprints, and accelerations performed throughout the match. This ad-
vancement has contributed to a detailed analysis of physical performance and allowed for data-driven
interventions (Aquino etal., 2021; Fahey et al., 2023). These variables are essential for both coaches and
sports physiologists seeking to optimize training, prevent injuries, and enhance on-field performance
(Vieira et al., 2018).

Contextual factors such as opponent quality, match location, and schedule congestion have been shown
to have a substantial influence on game intensity variables (Aquino, Vieira, et al.,, 2017; Gongalves et al.,
2021). In particular, recent studies indicate that matches against high-level opponents require greater
volumes of high-intensity running and more rapid accelerations, as players are forced to cope with in-
creased tactical pressure and higher game demands (Bortnik et al., 2022; Djaoui et al., 2022).

Elite Brazilian team athletes cover significantly greater distances against higher-quality opponents
(Aquino et al., 2021), a finding that aligns with studies conducted in European championships (Delaney
et al,, 2018; Jones et al., 2019). This variation in physical load between matches against opponents of
different skill levels also highlights the need to adjust training and recovery strategies according to the
opponent’s profile (Diez et al., 2021).

Another important factor is the impact of fixture congestion, especially in overloaded schedules such as
those observed in Brazilian football, which often includes simultaneous national and international com-
petitions (Aquino et al,, 2021; Vieira et al., 2018). This context demands a high level of load and recovery
management, as consecutive matches with little rest in between can lead to significant declines in ath-
letes' physical performance and increase the risk of injuries (Djaoui et al., 2022; Silva et al.,, 2021).

In addition, the alternation between tournaments of different contexts (national and international) im-
poses varying demands on players, with different playing styles and competition intensities (Abbott et
al,, 2018; Kalapotharakos et al., 2020). Research indicates that the physical demands during congested
match periods directly affect high-intensity performance, particularly in players who repeatedly face
high-level matches (Rhodes et al., 2021).

The opponent's level is one of the main modulators of the intensity variables' behavior (Aquino, Munhoz
Martins, et al., 2017). More qualified opponents demand more from athletes in terms of sprints and high-
intensity activities, which implies the need for more specific recovery and training strategies before and
after matches against these teams (Modric et al., 2020). However, despite advancements in understand-
ing these dynamics in European and Asian leagues, and although international studies have advanced,
there is still a lack of systematic, season-long analysis in Brazilian elite teams, which justifies this study
within a clear theoretical framework of intensity variables over an entire season of a Brazilian team
(Jerkovic et al,, 2022; Nobari et al., 2021).

Additionally, different tactical formations and playing positions can influence the physical demands
placed on players, making individualized analysis essential to optimize training and on-field perfor-
mance (Bortnik et al,, 2022; Diez et al,, 2021). Fereday et al. (2020) reported that analyzing worst-case
scenarios of locomotor demands, calculated using moving averages, provides a more accurate estimate
of the maximum physical demands in football matches and supports better athlete preparation for high-
intensity periods.

In recent studies aligned with our scope, Almeida et al. (2025) analyzed situational effects on goal-scor-
ing dynamics across Europe, underscoring how match context shapes outcomes. Complementarily,
Chootsungnoen et al. (2025) quantified how modifying game constraints (e.g., number of floaters) alters
internal and external load during small-sided games. At the professional level in South America, Velas-
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quez-Gonzalez et al. (2025) examined external load across playing positions while accounting for oppo-
nent quality and home advantage. Together, these works motivate our focus on how intensity interacts
with influence and opposition level in competitive football.

Based on the theoretical framework and the specific research gap identified for Brazilian football, the
present study was guided by the following hypotheses: (H1) higher opposition level would be associated
with greater competition intensity; (H2) player or team influence would positively moderate the rela-
tionship between opposition level and intensity, resulting in a steeper slope for cases with higher influ-
ence; and (H3) contextual factors, such as match venue and phase of play, would explain additional var-
iance beyond the effects of opposition level and influence

This study aimed to examine how competition intensity in an elite Brazilian football team varies with
opposition level, accounting for contextual factors such as phase of play, venue, and competition stage,
and to assess whether player/team influence moderates this relationship over a full competitive year in
both national and international tournaments.

Method
|
This observational analytical longitudinal study analyzed 70 matches; however, data from 16 of them
were discarded (23% data loss), and the potential impact of this exclusion on results was considered as
alimitation due to hardware issues, resulting in a database containing the analysis of 54 matches during
national (State Championship, Copa do Brasil, and Brazilian Championship) and international (Copa
Sudamericana and Copa Libertadores) competitions in the 2022 season.

Participants

Thirty-eight professional outfield football players from a highly prominent team in both the national
and international arenas participated in the analysis (Age: 27.2 * 4.52 years; body fat percentage: 11.96
+ 4.31). All outfield players who took part in at least one official match during the 2022 season and
whose GPS data met quality standards were included. Inclusion criteria were: (i) participation in at least
one official match from the competitions considered; (ii) complete and valid GPS data for that match;
and (iii) player availability (absence of injury or suspension). Exclusion criteria were: (i) incomplete or
invalid GPS data due to hardware malfunction; and (ii) goalkeepers, given their distinct physical de-
mands compared to outfield players.

All matches were monitored using the same GPS device (Vector S7, Catapult Innovations, Melbourne,
Australia). Data from all eligible players who participated in the matches, including substitutes who en-
tered the game, were analyzed. This study was approved by the Ethics Committee under the approval
number (3.301.869). All procedures were conducted in accordance with the guidelines established by
the National Health Council Resolution No. 466/2012 and the Declaration of Helsinki (1996) for re-
search involving human subjects.

Between matches, field players completed a consistent training regimen (3-4 football sessions and 2
strength training sessions in the gym), unless there was a midweek game (2-3 football sessions and 1
strength training session in the gym). Data were collected as part of routine monitoring conducted by
the club’s medical department, with the players’ consent as outlined in their contractual agreements.

Procedure
Instrument

To monitor player movements during football matches, athletes used 10Hz GPS units (Vector S7 6.5 GHz,
Catapult Innovations, Melbourne, Australia). This device has high reliability (ICC 0.85-0.97; Cormier et
al,, 2023) and was positioned on the upper torso and placed in a vest specifically designed to minimize
movement interference. The units were activated following the manufacturer's recommendations im-
mediately before the warm-up preceding the game, and to avoid variation between units, players used
the same GPS device throughout the entire season.

After the matches, the data were processed using dedicated software (Catapult OpenField Version 3.1.0)
and exported to Excel Spreadsheets (Microsoft Office, Version 365) for further analysis.
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Physical Activity Quiz

Fourteen game intensity variables obtained via GPS were considered: 1) Total Team Intensity (Int_to-
tal): The calculation of this variable followed a replicable mathematical procedure, step by step initially
involved the collection of various intensity metrics, such as distance covered at high intensity, the num-
ber of sprints, accelerations, and decelerations performed by each player in each match throughout the
year. These intensity averages were then adjusted based on the time each athlete spent on the field.

For each player, the dispersion of intensity variable averages was calculated using the ten-score, a trans-
formation of the z-score on a scale from 0 to 10. The z-score was used to measure the deviation of each
variable’s mean relative to the overall average of all matches and players in the database. The ten-score
transformation allowed for the standardization of intensity data, facilitating comparisons between dif-
ferent matches over time (McGuigan, 2017). The total intensity (int_total) was then obtained through
the arithmetic mean of these dispersions calculated for each intensity variable, using the ten-scores as
areference. This calculation method allowed the int_total to reflect an aggregated and adjusted measure
of the different intensity demands faced by players throughout the matches, considering both variation
and consistency in their performances.

In short, the calculation of Total Team Intensity (Int_total) followed a fully replicable step-by-step pro-
cedure:

1. Normalization by exposure time: Each metric was divided by the number of minutes the player
spent on the field to obtain per-minute rates.

2. Standardization: Each metric was standardized as a z-score relative to the mean and standard
deviation across all players and matches in the dataset.

3. Ten-score transformation: Z-scores were converted to a 0-10 scale to facilitate comparisons
between matches and players over time.

4. Player-level Total Intensity: For each player, the arithmetic mean of the 14 ten-scores was cal-
culated to represent their Total Intensity for that match.

5. Team-level Total Intensity: The match-level team value was computed as the time-weighted
mean of all player Total Intensities, accounting for both starters and substitutes according to
minutes played.

From this, it was possible to calculate the other variables derived from the aforementioned variable: 2)
Intensity of players acting as center-backs (Int_DEF); 3) Intensity of players acting as full-backs
(Int_LAT); 4) Intensity of players acting as midfielders (Int_MIDD); 5) Intensity of players acting as cen-
tral forwards (Int_A_REF); 6) Intensity of players acting as wingers (Int_EXT).

The following variables were also measured: 7) Intensity of distance covered (m/min) (Int_dist_Trave-
led): Measures the total distance covered per minute of play, considering all activities performed during
the match; 8) Intensity of distance in sprints (m/min) (Int_dist_sprint): Refers to the total distance co-
vered at sprinting speed (above 25.3 km/h), expressed in meters per minute; 9) Intensity of moderate
acceleration + deceleration (m/min) (Int_accel_deceler_MOD): This variable measures the distance co-
vered per minute during accelerations or decelerations exceeding 2 m/s?,

Continuing this line of investigation into the variation of intensity during movements, the following va-
riables were also collected: 10) Intensity of intense acceleration + deceleration (m/min) (Int_accel_de-
cel_INT): Similar to the previous variable, but considering only accelerations or decelerations greater
than 3 m/s?% 11) Intensity of multiple intense actions (m/min) (Int_Mult_Actions_INT): Measures the
frequency of repeated intense actions, such as three or more consecutive sprints above 19.8 km/h, with
a minimum interval of 21 seconds between each action; 12) Intensity of mechanical load (m/min)
(Int_Load_mec): Corresponds to PlayerLoad (PL), a metric that accounts for all accelerations performed
in any of the three planes (sagittal, anteroposterior, and laterolateral).

To assess very high intensities, the following variables were collected:
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13) Intensity of distance at high intensity (m/min) (Int_dist_high_int): Total distance covered above 19.8
km/h, expressed in meters per minute;14) Intensity of explosive efforts (m/min) (Int_exp_effort): Num-
ber of actions involving quick direction changes, accelerations or decelerations above 3 m/s?, or vertical
jumps higher than 40 cm.

The five contextual variables considered were: 1) Opposition Level: Reflects the quality or relative
strength of the opponent based on their final placement in the competition: Low: Weaker opposition;
Medium: Moderate difficulty opponent; High: High-quality and challenging opposition; 2) Goals scored
(Goals_pro); Goals conceded (Goals_against); 3) Team goal difference in matches, resulting from the
subtraction of goals scored and goals conceded (Difference_Goal); 4) Match result (Result_Partida):
Loss, draw, or win.

Data analysis

The data were processed using IBM SPSS Statistics 25 and presented as mean, standard deviation, and
minimum and maximum values. To assess the normality of the data, skewness and kurtosis tests were
used. The Spearman correlation test was applied to analyze associations between the variables of inter-
est because the data distribution of some study variables did not follow a Normal curve. Partial correla-
tion was used, controlling for the opposition level. The variable "opposition level" was used as a control
variable in the partial correlation, considering that the level of opposition of opponents can influence
the motivation and athletic performance of the team during a soccer match. Levene's test was used to
verify the homogeneity of variance of the sample data. One-way ANOVA assumptions were tested (nor-
mality via skewness/kurtosis; homogeneity via Levene’s test) and then ANOVA with Bonferroni-adjus-
ted post-hoc tests was used to compare study variables according to the opposition level (1- low; 2-
medium; 3- high). The partial eta squared (n2) was used, and confidence intervals and effect sizes
(Cohen’s d) were calculated for main findings according to the following classification: 12<0.01 as no
effect; 0.01>=12<0.06 as a small effect, 0.06>=12<0.14 as a moderate effect and n2>= 0.14 as a large
effect (Cohen, 1988). A p-value of <0.05 was considered statistically significant.

Results
[

Table 1 presents the descriptive statistics of the intensity and performance-related variables obtained
through GPS devices. The minimum, maximum, mean, standard deviation, skewness, and kurtosis values
are reported to provide an overview of the distributions and characteristics of the analyzed data.

Table 1. Descriptive statistics of the intensity-related variables (n=54)

Minimum Maximum Mean SD Skewness Kurtosis
Goals_pro 0.00 10.00 1.79 1.73 2.164 8.465
Goals_ Against 0.00 3.00 1.03 1.00 0.496 -0.938
Difference_Goal -3.00 9.00 0.75 1.95 1.285 4991
int_total 3.30 9.50 5.60 1.52 0.783 0.202
Int_DEF 2.10 10.30 5.92 1.67 0.530 0.145
Int_LAT 2.70 9.10 5.95 1.25 0.101 0.010
Int_MIDD 2.70 9.00 5.81 1.30 0.493 0.383
Int_A_REF 2.40 9.10 5.48 1.42 0.197 0.361
Int_EXT 2.50 8.10 5.37 1.27 -0.095 -0.389
Int_dist_Traveled 95.00 119.00 106.35 5.48 -0.172 -0.537
Int_dist_sprint 0.80 2.20 1.46 0.33 0.510 -0.121
Int_accel_deceler MOD 4.80 7.30 5.76 0.48 0.568 0.545
Int_accel_deceler_INT 1.00 1.90 1.19 0.15 2.393 8.812
Int_Mult_Actions_INT 0.10 0.30 0.20 0.01 0.000 26.500
Int_Load_mec 9.50 13.00 11.04 0.71 -0.073 0.416
Int_dist_high_int 5.00 10.50 7.57 1.35 0.250 -0.397
Int_exp_effort 0.30 0.60 0.40 0.05 1.096 3.519

Legend: SD: standard deviation; Goals_pro: goals scored by the team; Goals_against: goals conceded; Difference_Goal: goals scored minus goals
conceded; Int_total: total intensity of the team; Int_DEF: intensity of players playing as defenders; Int_LAT: intensity of players playing as
fullbacks; Int_MIDD: intensity of players playing as midfielders; Int_A_REF: intensity of players playing as center forwards; Int_EXT: intensity
of players playing as wingers; Int_dist_Traveled: total distance covered per minute of play; Int_dist_sprint: total distance covered at sprint
speed (above 25.3 km/h), expressed in meters per minute; Int_accel_deceler_ MOD: amount of meters covered per minute in accelerations or
decelerations above 2 m/s?; Int_accel_deceler INT: considers only accelerations or decelerations above 3 m/s? Int_Mult_Actions_INT:
frequency of repeated intense actions, such as three or more consecutive sprints above 19.8 km/h, with minimum intervals of 21 seconds
between each action; Int_Load_mec: corresponds to PlayerLoad (PL), a metric that accounts for all accelerations performed in any of the three
planes (sagittal, anteroposterior, and laterolateral); Int_dist_high_int: total distance covered above 19.8 km/h, expressed in meters per minute;
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Int_exp_effort: number of actions involving quick direction changes, accelerations or decelerations above 3 m/s?, or vertical jumps higher than
40 cm.

The Spearman correlations presented in Table 2 were conducted to analyze the relationships between
intensity variables and distance covered in football with goal difference, goals against, and other perfor-
mance metrics. The Spearman correlation coefficient was chosen due to some variables not following a
normal distribution ( (Goals_pro); (Goals_against); (Difference_Goal); Int_dist_sprint; Int_accel_dece-
ler_INT; Int_Mult_Actions_INT; Int_exp_effort). The results showed a positive correlation (p < 0.05) bet-
ween goal difference and the total number of interventions by the defenders. Furthermore, variables
related to intensity, such as accelerations and decelerations, also showed positive correlations (p < 0.05)
with goal difference and other performance metrics.

Table 2. Spearman Correlation Test Analysis

Int_ace Int_ace Int_Mul

Goal Goals Differenc int_ Intl  Int Int_  Int_ Int Intt_dls int_dis I I_ t Int_Loa Int_dis
S_ ag;in e_ tota DEP: LA'I: MID A_RE EX'l_‘ Tra_vel t_' desace desace Actions d_ higil_i
pro st Goal 1 D F ed sprint I I _ mec nt
MOD INT INT
Goals. 0.046
against
valor 5 742
Differenc
e_ p 0.782 -0.536
Goal
valor 5 500 0,000
int_total p -0.039 -0.001 0.007
V?L"r 0.781 0.994 0.958
Int_
DEF p -308 0.007 -0.233 0.721
""fL°r0.023 0.960  0.090 0.000
Int_ -0.225 0.057 -0.211 0.6380.503
Lar P : : 62988,

valor <0.00<0.00

) 0102 0683 0126 T
Int_
MiDp P 0146 -0.069 0200 0.8630.5250450
valor 592 0618 0.148 <0:00<0:00 505
-p 1 1
Int_
AREF P 0036 -0344 0246 0.5540.4620.287 0.458
valor 5 798 0,011 0.073 <0:00<0.00 35 <0.00
p 11 1
- p 0071 0056 0025 077603950518 0.645 0404
valor 5 607 0689 0.855 <0:000,003<0:00<0.00 4 555
p 1 11
Intdist. o189 0.052 0162 05770.2210.309 0.555 0.118 0.514
Traveled
"1‘“ 0171 0711  0.242 <0i00 0.1080.023 <0i00 0.397 <0i00
Int_dist_
print 0.005 0.034 0.036 0.5960.3910.347 0.507 0.338 0.463 0.423
"1‘” 0.969 0.807  0.797 <Oi00 0.0030.010 <0i00 0.013 <0i00 0.001
Int_acel_
desacel. p 0007 0112 -0.033 0.7930.4870.414 0.739 0.291 0.642 0.655 0.492
MOD
"1‘“ 0.962 0422 0815 <0i00 <0i00 0.002 <0i00 0.033 <0i00 <0.001 <0.001
Int_acel_
desacel. p -0.174 0130 -0.214 0.6670.5290.426 0.490 0.331 0.608 0.167 0318 0.640
INT
"1” 0.208 0.349  0.120 <Oi00 <0i00 0.001 <0i00 0.014 0.000 0227 0.019 <0.001
Mg, .
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Int_Mult_
Actions_ p 0.222 0.117 0.132 0.2530.1850.114 0.315 0.071 0.049 0.161 0.202 0.270 0.322
INT

valor 106 0.400 0340 0.0640.1800.410 0.020 0.609 0.722 0245 0.143 0.049 0018
Int_Load_
- 0.205 0.035 0.189 0.6190.2150.3350.587 0.230 0512 0921 0497 0662 0.188 0.136
V?L"r 0.137 0.800 0.172 <Oi000.1190.013 <0i00 0.094 <0i00 <0.001 <0.001 <0.001 0.173 0.326
Int_dist_
high. p 0165 0113 0113 0.5790.3050.3330.546 0.212 0.448 0763 0774 0.631 0187 0.170 0.768
int
valor 234 0416 0.416 <Oi000'0250'°14<0i00 0.124 0.001 <0.001 <0.001 <0.001 0.176 0.219 <0.001
':)Ejzi— -0.094 0.237 -0.189 0.1980.1850.250 0.053 0.039 0.035 -0.185 -0.060 0.091 0375 0219 -0.245 -0.163
valor

- 0.499 0.085 0.171 0.1500.1790.069 0.702 0.780 0.799 0.181 0.664 0.511 0.005 0.112 0.075 0.238

Legend: Goals_against: goals conceded; Difference_Goal: goals scored minus goals conceded; Int_total: total team intensity; Int_DEF: intensity
of players who play as defenders; Int_LAT: intensity of players who play as fullbacks; Int_MIDD: intensity of players who play as midfielders;
Int_A_REF: intensity of players who play as a central forward; Int EXT: intensity of players who play as wingers; Int_dist_Traveled: total
distance covered per minute of play; Int_dist_sprint: total distance covered at sprint speed (above 25.3 km/h), expressed in meters per minute;
Int_accel_deceler_MOD: amount of meters covered per minute in accelerations or decelerations above 2 m/s?; Int_accel_deceler_INT: considers
only accelerations or decelerations above 3 m/s% Int_Mult_Actions_INT: frequency of repeated intense actions, such as three or more
consecutive sprints above 19.8 km/h, with minimum intervals of 21 seconds between each action; Int_Load_mec: corresponds to PlayerLoad
(PL), a metric that considers all accelerations performed in any of the three planes (sagittal, anteroposterior, and laterolateral);
Int_dist_high_int: total distance covered above 19.8 km/h, expressed in meters per minute; Int_exp_effort: number of actions involving quick
changes of direction, accelerations or decelerations above 3 m/s?, or vertical jumps higher than 40 cm.

The results from Table 2 showed correlations (p < 0.05) between several analyzed variables. The varia-
ble Difference_Goal exhibited a positive correlation with the variable Goals_pro and a negative correla-
tion with the variable Goals_against.

The variable Int_total correlated positively with the variable Int_DEF; the variable Int_LAT correlated
positively with the variable Int_DEF; the variable Int_MIDD showed positive correlations with the varia-
bles Int_total, Int_ DEF, and Int_LAT.

The variable Int_A_REF correlated positively with the variable Int_total; the variable Int EXT showed
positive correlations with the variables Int_total, Int_LAT, and Int_MIDD.

The variable Int_dist_Traveled correlated positively with the variables Int_total, Int_MIDD, and Int_EXT.

The variable Int_dist_sprint showed positive correlations with the variables Int_total, Int_DEF, and
Int_LAT, indicating that greater distance covered in sprints is associated with higher total intensity, as
well as with the intensity of defenders and fullbacks.

The variable Int_accel_deceler_MOD correlated positively with the variable Int_total. The variable Int_ac-
cel_deceler_INT also showed a positive correlation with the variable Int_total.

The variable Int_Mult_Actions_INT correlated positively with the variable Int_accel_deceler_INT. The va-
riable Int_Load_mec showed positive correlations with the variables Int_total and Int_dist_Traveled.

The variable Int_dist_high_int correlated positively with the variables Int_total and Int_accel_dece-
ler_ MOD.

The partial correlations are presented in Table 3 below, to analyze the relationships between intensity
variables and distance covered in football with goal difference, goals conceded, and other performance
metrics, controlled for the variable 'Opposition Level'.

Table 3. Partial Correlation with Opposition Level as the Control Variable
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Differen
ce_ r 0.857 -0.466
Goal

valor <0.00 <0.001
-p 1
int_total_r_ 0.163 -0.005__ 0.147
valor s 242 0974 0.293
Int_
pgp T 0049 0011 -0.049  0.800
"Efi)or 0.726 0.938 0725 <0.001
Itl;xtf r -0.074 0.049 -0.091 0.661 0.533
"1‘” 0.599 0726 0.518 <0.001 <0i00
Mt 0309 -0.063 0306 0844 0.5490.445
valor 5 024 0,653 0.026  <0.001 <0i00 0.001
AlrII{tEF r 0090 -0331 0251  0.605 0.5000.330 0.432
valor 690 0,015 0.070  <0.001 <0i00 0.016 0.001
]';)‘(tf r 0101 0002 0088 0726 03990533 0.570 0.427
valor § 471 0988 0.529  <0.001 0.003 <Oj'LOO<0.001 0.001
';I;;_\;jellset(_i 0.229 0.050 0177 0522 0.2220.243 0.478 0.062 0.470
"f;"r 0.098 0.722 0.204 <0.001 0.1100.079<0.001 0.661 <0i00
Int_dist_
orint 0.061 0.015 0046 0591 0.3810.413 0.480 0.379 0.545 0.409
Va_‘i)or 0.664 0913 0743  <0.001 0.005 0.0020411'00 0.005 <0i00 0.002
Int_acel_
desacel r 0.127 0.081 0070 0775 0.5690.421 0.684 0.320 0.611 0.626 0.466
MOD
"i"r 0.367 0565 0.616 <0.001 <0i00 0.0020<(i‘00 0.019 <0i00 <0.001 <0.001
Int_acel_
desacel. r -0.004 0.027 -0.018 0582 0.5310.364 0.461 0.307 0.444 0.175 0266 0.716
INT
valor 5976 0,848 0.900  <0.001 <0i000'007 0.001 0.0250.001 0.210 0.054 <0.001
Int_Mult
Actions T 0506 0.096 0398 0317 0.2440.109 0380 0.116 0.048 0.124 0148 0.289 0354
INT _
Va_‘g’r <0i00 0492 0.003 0.021 0.0780.439 0.005 0.410 0.735 0.376 0291 0.036 0.009
Int_Load
_r 0247 0012 0213 0535 0.2280.213 0517 0.116 0.461 0.921 0418 0.605 0.177 0.068
mec
Vﬂfro.om 0930 0.126 <0.001 0.1010.125<0.001 0.408 0.001 0.000 0.002 <0.001 0206 0.629
'h“itg-}?‘isrfg 0.164 0.091 0098 0589 0.3400.352 0.483 0.270 0.510 0.752 0.806 0593 0.175 0.165 0717
Vfi)or 0.242 0.516 0485 <0.001 0.0130.0100<(i'00 0.051 <0i00 <0.001 <0.001 <0.001 0211 0237 <0.001
Intesl 0171 0209 0043 0256 0.2780.252 0.129 0111, -0.179 -0.053 0071 0116 0330 -0.219 -0.106
explos 0.019
V"”}L"ro.zzz 0133 0758  0.064 0.0440.069 0.359 0.429 0.890 0.201 0707 0.613 0408 0016 0.115 0.449

Legend: Goals_against: goals conceded; Difference_Goal: goals scored minus goals conceded; Int_total: total team intensity; Int_DEF: intensity
of players acting as defenders; Int_LAT: intensity of players acting as fullbacks; Int_MIDD: intensity of players acting as midfielders; Int_A_REF:
intensity of players acting as a center forward; Int_EXT: intensity of players acting on the wings as wingers; Int_dist_Traveled: total distance
covered per minute of play; Int dist_sprint: distance covered at sprint speed (above 25.3 km/h), expressed in meters per minute;
Int_accel_deceler_MOD amount of meters covered per minute in accelerations or decelerations above 2 m/s; Int_accel_deceler_INT: considers
only accelerations or decelerations above 3 m/s% Int_Mult_Actions_INT: frequency of repeated intense actions, such as three or more
consecutive sprints above 19.8 km/h, with minimum intervals of 21 seconds between each action; Int_Load_mec: a metric that considers all
accelerations performed in any of the three planes (sagittal, anteroposterior, and laterolateral); Int_dist_high_int: total distance covered above
19.8 km/h, expressed in meters per minute; Int_exp_effort: number of actions involving quick changes of direction, accelerations or
decelerations above 3 m/s?, or vertical jumps higher than 40 cm.
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The results of the partial correlation test presented in Table 3, considering the level of opposition as a
control variable, revealed associations (p < 0.05) that deserve to be highlighted. The goal difference
(Difference_Goal) was positively correlated with the number of goals scored (Goals_pro) and negatively
with the goals conceded (Goals_against). Furthermore, the intensity of midfielders (Int_MIDD) showed
a positive correlation with the total intensity (Int_total). This finding was also observed for the intensity
of defenders (Int_DEF) and fullbacks (Int_LAT), indicating a positive interaction between the intensity
of these positions.

The intensity of reference attackers (Int_A_REF) also showed a positive correlation with the total inten-
sity (Int_total). Similarly, the intensity of wingers (Int_EXT) was positively correlated with the total in-
tensity, as well as with the intensity of fullbacks (Int_LAT) and midfielders (Int_MIDD).

The distance covered (Int_dist_Traveled) was also positively correlated with the total intensity, as well
as with the intensity of midfielders and wingers. Additionally, the distance covered in sprints
(Int_dist_sprint) showed a positive correlation with the total intensity, as well as with the intensity of
defenders and fullbacks.

The intensity in moderate accelerations and decelerations (Int_accel_deceler_MOD) was also positively
correlated with the total intensity, indicating that the increase in these moderate actions is directly re-
lated to the team’s intensity level. The intensity in intense accelerations and decelerations (Int_accel_de-
celer_INT) followed the same trend, presenting a positive correlation with the total intensity, reinforcing
the importance of high-intensity actions in the team’s overall performance.

Moreover, multiple intense actions (Int_Mult_Actions_INT) correlated positively with intense accelera-
tions and decelerations, highlighting that the performance of multiple intense actions is associated with
a higher intensity in these game dynamics. The mechanical load (Int_Load_mec) also showed a positive
correlation with the total intensity and the distance covered.

The distance covered at high intensity (Int_dist_high_int) was positively correlated with the total inten-
sity and with moderate accelerations and decelerations.

The One-Way ANOVA revealed an interaction between the variables match result (F = 11.905, p < 0.001,
Power = 99%)), goals scored (F = 5.572, p = 0.006, Power = 84%), goal differences (F = 6.151, p = 0.004,
Power = 87%), and intensity of accelerations and decelerations (F = 11.155, p < 0.001, Power = 99%)
when compared by opposition level. The power of experiment was calculated and showed that the sam-
ple size was sufficient to detect a true statistical effect in the study. The other variables analyzed did not
show significant effects regarding the opposition level. The variables that showed significant influence
from the opposition level are detailed in Table 4, with comparisons conducted using the adjusted Bon-
ferroni post-hoc test.

Table 4 presents the results of the multiple comparisons between the different levels of opposition (low,
medium, and high).

The variables with significant differences were: Result_Partida, Goals_pro, Difference_Goal, and Int_ac-
cel_deceler_INT with an eta squared (n2) of 0.32, 0.18, 0.19 and 0.30, respectively, classified as a large
effect.

Table 4. Multiple Comparisons According to Opponent Level in Variables with Significant Influence (One-Way ANOVA with Bonferroni-ad-
justed post hoc).

Variable Comparison between groups Difference between groups p-value
Result_Partida 1<2 0.949° 0.001
o 2>3 0.899° 0.002
Goals_pro 1<2 -1.535" 0.024
. 1<2 -1.684" 0.027
Difference_Goal 253 1.856" 0.023
1<3 -0.223" 0.001
Int_accel_deceler_INT 223 0222 0.000

Legend: Result_Partida: match result (loss, draw, or win); Goals_pro: goals scored by the team; Difference_Goal: goals scored minus goals con-
ceded; Int_accel_deceler_INT: intensity of acceleration and deceleration; Groups: Low Opponent Level = 1; Medium Opponent Level = 2; High
Opponent Level = 3; * = significant result from the Bonferroni-adjusted post hoc (p<0.05).
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The results presented in Table 4 indicate that the team studied, in the match result (Result_Partida)
variable, performed better (p < 0.05) against opponents of medium level than against opponents of low
and high levels.

For the goals scored variable, the team scored fewer goals against medium-level opponents than against
low-level opponents (p < 0.05). The goal difference was also lower against medium-level opponents
compared to low-level opponents (p < 0.05), but it was higher against high-level opponents compared
to medium-level opponents (p < 0.05).

The intensity of intense accelerations and decelerations (Int_accel_deceler_INT) was lower against high-
level opponents compared to both low-level (p < 0.05) and medium-level (p < 0.05) opponents.

Discussion
|
The results of this study reinforce the importance of monitoring intensity variables and distance cove-
red for performance in soccer, supporting previous findings in the literature (Abbott et al., 2018; Aquino
etal., 2020; Gongalves et al., 2021). The positive correlation between Difference_Goal and the variables
Goals_pro and Goals_against indicates that a greater goal difference is associated with a higher number
of goals scored and a lower number of goals conceded. This finding is crucial for demonstrating the re-
lationship between offensive effectiveness and defensive solidity, confirming previous studies on the
impact of these metrics on team success (Aquino et al., 2020).

The positive correlation between Int_total and Int_DEF suggests that a higher total intensity level is as-
sociated with greater intensity from defenders. This result aligns with the findings of Aquino et al.
(2020), who demonstrated that the physical demands of defenders are critical for team performance,
especially in high-intensity matches and against higher-quality opponents.

The intensity of full-backs Int_LAT was also positively correlated with Int_DEF, suggesting an interde-
pendence in the physical demands between these two positions. This is in line with the study by Abbott
et al. (2018), which showed that physical demands vary by position, but there is a strong connection
between the actions of defensive players in terms of physical intensity.

The intensity of midfielders Int_MIDD showed positive correlations with Int_total, Int_DEF, and Int_LAT.
This indicates that greater intensity from midfielders is associated with higher total intensity and grea-
ter intensity from defenders and full-backs, suggesting that these players play a crucial role in balancing
both defense and attack. Previous studies (Aquino et al.,, 2021; Delaney et al., 2018) have indicated that
the midfield plays a key role in transitional moments, especially in ball recovery and redistribution ac-
tions, which corroborates the findings of correlations between these positions.

In relation to Int_A_REF (reference attackers), the positive correlation with Int_total highlights that the
intensity of attackers is also a significant factor in the overall team performance, as observed by Goncal-
ves et al. (2021). This finding reinforces that attacking players, especially reference attackers, need to
maintain a high level of intensity to maximize their chances of success in offensive situations.

The positive correlations between the intensity of the Int_EXT (wingers), Int_total, Int_LAT (full-backs),
and Int_MIDD (midfielders) suggest that wingers, who occupy more advanced areas of the field, also
play a critical role in maintaining a high overall intensity. Bortnik et al. (2022) reported that these pla-
yers are often required to perform high-intensity actions, both defensively and offensively, supporting
these results.

The Int_dist_Traveled (distance covered) positively correlated with Int_total as well as the intensity of
midfielders and wingers, indicating that players in more central and lateral positions contribute signifi-
cantly to the team’s total effort. In this regard, Diez et al. (2021) showed that the distance covered, es-
pecially at high intensity, is a critical factor for the success of teams facing stronger opponents.
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Additionally, the Int_dist_sprint (sprint distance) was positively correlated with Int_total, Int_DEF (de-
fenders), and Int_LAT, highlighting that high-intensity actions like sprints are crucial for defensive suc-
cess. This finding aligns with the conclusions of Djaoui et al. (2022), who emphasized the importance of
sprints in critical moments of quick transitions in soccer.

The variables related to accelerations and decelerations, both moderate Int_accel_deceler_ MOD and in-
tense Int_accel_deceler_INT, presented positive correlations with Int_total in the present study. These
findings underscore the importance of repetitive and high-intensity actions, especially in decisive mo-
ments such as offensive and defensive transitions (Delaney et al., 2018). The ability to perform multiple
intense actions in short periods is linked to the success of both defensive and offensive players in high-
level matches (Djaoui et al., 2022).

Another correlation found in this study was between Int_Load_mec (mechanical load) and Int_total and
Int_dist_Traveled. This indicates that the physical load on players increases as intensity demands rise,
particularly in matches against stronger opponents (Gongalves et al., 2021). This increase in physical
demands is particularly evident for players who perform a higher number of sprints and high-intensity
actions, such as full-backs and wingers, as described in studies on the impact of opponent level on phy-
sical demands by Kalapotharakos et al. (2020) and Modric et al. (2020).

In relation to the partial correlation, controlling for the opposition level (Table 3), the results of this
study demonstrate a relationship between Difference_Goal and the number of Goals_pro and
Goals_against, suggesting that both offensive and defensive performance are directly related to the tea-
m's success. This finding is consistent with Aquino et al. (2021), who observed the importance of solid
defense for team success, while the ability to score more goals contributes to a higher Difference_Goal.

Furthermore, a positive correlation was identified between the Int_MIDD and the int_total of the team.
This relationship reinforces the relevance of midfield players in managing the team's overall physical
demands, as demonstrated by Aquino et al. (2020), who highlighted the crucial role of these players in
both offensive and defensive transitions. The contributions of the Int_DEF and Int_LAT also corroborate
the findings of Abbott et al. (2018), who emphasized the impact of these positions in maintaining game
intensity in high physical demand situations.

The Int_A_REF and the Int_EXT was positively correlated with the total intensity of the team, highligh-
ting the importance of these players in offensive strategies. Bortnik et al. (2022) pointed out that the
ability of wingers to cover long distances and perform high-intensity sprints is essential to breaking
down opposing defenses.

Moreover, the distance covered by the wingers (Int_dist_Traveled) and the Int_LAT showed a synergy
in increasing the physical demands of the team as a whole, suggesting that greater participation by the
wingers increases the overall intensity of the team, as well as the specific intensity of the full-backs and
midfielders, emphasizing the crucial role of full-backs in offensive success. This behavior of wingers and
reference forwards also aligns with the observations of Modric et al. (2020), who highlighted how the
active involvement of players in the extremes of the field contributes to the team's overall intensity,
especially during critical moments of transition.

The Int_accel_deceler_ MOD and Int_accel_deceler_INT were positively correlated with the total inten-
sity, suggesting that repetitive high-intensity actions are important for overall performance. These fin-
dings are consistent with Delaney et al. (2018), who demonstrated the importance of these actions in
decisive phases of the game, such as quick transitions and ball recoveries. Additionally, the
Int_Load_mec was positively correlated with total intensity and distance covered, suggesting that the
increase in physical demands, especially in games against high-level opponents, is related to higher in-
tensity. Gongalves et al. (2021) pointed out that as the level of opposition increases, physical demands
such as sprints and high-intensity movements also grow, confirming the need for specific training stra-
tegies for different opponent levels.

The results of the test for the effect of opposition level on the behavior of the analyzed variables (Table
4) indicated that the opposition level had a significant impact on the Result_Partida variable, reinforcing
the importance of considering the quality of the opponent in the team's performance. This finding aligns
with the study by Aquino et al. (2021), which observed performance variations in teams according to
the opposition level.
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It was observed that the team performed better in terms of results and goals against medium-level
teams (Group 2). The significant difference between the groups suggests that, against medium-level
teams, the team was able to achieve more wins and score more goals, as evidenced by the Result_Partida
and Goals_pro (p<0.05). This finding corroborates the study by Aquino et al. (2021) which indicates that
the opposition level can influence tactical behavior and game intensity. The team in the present study
seems to have adopted a more efficient strategy against medium-level opponents, possibly balancing
offensive and defensive capabilities more effectively, resulting in a higher Difference_Goal compared to
high-level teams (p<0.05). On the other hand, against weaker teams (Group 1), there was a tendency for
"relaxation” or underestimation of the opponent, which may have reduced offensive and defensive effi-
ciency. This behavior has been previously observed by Djaoui et al. (2022), who pointed out that the
perception of a weaker opponent may negatively influence the intensity and focus of athletes.

Against high-level teams (Group 3), the team in the present study increased its Int_accel_deceler_INT
(p<0.05), which is in accordance with the findings of Delaney et al. (2018), who highlighted how players
tend to increase physical intensity against more challenging opponents. The studies by Djaoui et al.
(2022) and Silva et al. (2021) pointed to this increase in physical demands in scenarios of more intense
opposition, indicating that games against higher-quality opponents result in a greater number of intense
accelerations and decelerations. However, this increase in physical intensity did not always result in
better outcomes (association only, not causation), as demonstrated by the lack of significant difference
in the number of goals scored against high-level teams. This may be attributed to the technical and tac-
tical superiority of the opponents, a conclusion similar to that found by Aquino et al. (2017). This result
corroborates the research by Aquino et al. (2020), which indicated a relationship between defensive
performance and Difference_Goal in encounters with higher-quality opponents.

The limitations of this study include: restriction to a single elite team, 23% data loss, observational and
correlational design (no causal inference), GPS variable validity concerns, and absence of environmen-
tal/recovery factors, which may limit the generalization of the results to other teams and competitive
contexts. Additionally, the study design is observational and correlational, which prevents any causal
inferences. The analysis was based on GPS data, which, while providing detailed information about the
athletes' physical behavior, does not capture technical, tactical, or psychological aspects that may also
influence performance. Another factor to consider is the absence of variables related to environmental
conditions and recovery between matches, which may have been associated with the observed perfor-
mance responses. Therefore, the results of the present study should be interpreted with caution.

Conclusions

. ______________________________________________________________________|
In summary, the present study revealed associations (not causation) indicating that the team's perfor-
mance is associated with the level of opposition, with important implications for strategy and physical
preparation. The results highlight that the team performed better, in terms of results and goals scored,
against medium-level opponents compared to low and high-level ones. This suggests that the team may
have adjusted its strategies or intensified its physical effort in response to this specific level of competi-
tion, tending to reduce its momentum against weaker opponents. Against stronger opponents, despite
increasing physical intensity, the team was unable to convert this greater effort into positive results,
confirming the correlation between the level of opposition and performance variables.

Furthermore, the analysis of intensity variables indicates that matches against high-level opponents re-
quire greater physical intensity, evidenced by differences in intense accelerations and decelerations.
The correlation between physical intensity and the level of opposition suggests the team's adaptation
to the higher physical demand when facing higher-quality opponents. In contrast, the increase in inten-
sity in games against low-level teams was less pronounced, which may be associated with a more con-
servative approach or specific tactical strategies for these matchups. Thus, findings suggest associations
that may inform future training hypotheses, but direct recommendations should be considered specu-
lative, and physical preparation should be tailored according to the level of opposition. This could opti-
mize performance by tailoring efforts to the demands imposed by opponents of different levels.

It is recommended that future studies investigate other contextual variables, such as match location
(home or away) and its impact on performance. Additionally, it would be relevant to analyze how
psychological strategies may influence the variation in intensity in response to the level of opponents.
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