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ABSTRACT
This study evaluated the effects of travel demands, scheduling, and 
contextual factors on individual player performances in the top 10 
European basketball teams across the 2020–2021 season. Game- 
related statistics were analysed (n = 8,824 observations). Players 
were categorized into high, medium, and low status according to 
their average playing times. Hierarchical regression models evalu
ated the effects of distance travelled, hours since the previous game, 
contextual factors for the prior and current game, and playing posi
tion on performance indicators. Medium-status players collected 
fewer defensive rebounds (p = 0.009) and committed fewer fouls (p 
= 0.026), with more time between games. Further travelled distances 
were associated with reduced defensive rebounds (p = 0.017), along
side increased turnovers (p = 0.038) and 3-point shooting percentage 
(p = 0.032) in high-status players. After facing higher-level teams, 
high- and low-status players’ shooting worsened (p<0.05). Guards 
excelled in free-throw shooting and assists, forwards had fewer turn
overs, and centers had better 2-point shooting and rebounds.

ARTICLE HISTORY 
Received 25 June 2024  
Accepted 8 October 2024 

KEYWORDS 
Euroleague; performance 
analysis; fixture congestion; 
situational factors; team 
sports

1. Introduction

Understanding players’ performance is one of the main goals for basketball coaches, 
scientists and data analysts. In fact, the analysis of players’ technical and tactical perfor
mance during games can provide useful insights to design and update playbooks and 
appropriate strategies for upcoming games. This argument applies particularly in elite 
basketball competitions where winning or losing games play a key role in coaches’ and 
players’ careers.

The Euroleague is the top men’s professional European club basketball league played 
by the best 18 European teams and is broadly considered to be the second highest 
basketball league in the world after the National Basketball Association (NBA). The 
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season schedule features 612 games (34 games per team) during the in-season phase 
(from October to April) with a possible additional 9 more games (2 for play-in, 5 for play- 
off and 2 for the final four) if reaching the last stages of the competition (as per the 
2023–2024 season). Generally, each team plays 1–2 Euroleague games and 1 national 
league game per week, resulting in congested game schedules. Playing several games in 
close succession has been shown to have negative impacts on physiological responses and 
well-being in basketball players (Conte et al., 2021). This effect might also negatively 
influence teams’ and players’ technical and tactical performances. In fact, previous 
research investigating the effect of playing games in close succession in the NBA, 
which presents extremely high schedule congestion (82 games played over 26 weeks 
during the in-season phase), showed a lower likelihood of winning in back-to-back 
games (i.e. 0 rest days between games) compared to having 1 rest day between games 
(Esteves et al., 2021). Furthermore, Yang et al. (2021) showed that NBA teams were 
scoring more in the paint and behind the three-point line in games separated by 1 and 2  
days of rest compared to games played in a back-to-back fashion (i.e. 0 rest days between 
games). Collectively, these studies indicate a negative influence of playing congested 
game schedules on shooting performance among NBA teams. Interestingly, different 
results were shown when considering individual players’ performances measured via 
game-related statistics during the Euroleague 2014–2015 and 2015–2016 in-season 
phases with the distance travelled and the number of rest days between games exerting 
no notable influences (Mateus et al., 2020). It should be considered that these variations 
in findings across studies for the Euroleague (Mateus et al., 2020) and NBA (Yang et al.,  
2021) might be due to lower schedule congestion in the Euroleague across the investi
gated in-season period (10 games played by each participating team between October and 
December resulting in ~1 weekly game). Considering these previous data for the 
Euroleague were collected in players several years ago, the higher schedule congestion 
and consequently total distance travelled during more recent Euroleague seasons neces
sitates an updated analysis on the effect of these factors on players’ performances.

Analysis of the possible influence of schedule congestion and distance travelled might 
provide useful insight for basketball coaches, sport scientists and data analysts to opti
mise players’ performance. Nevertheless, it should be noted that basketball is a situational 
sport encompassing several more contextual factors able to impact players’ performance. 
Studies analysing Euroleague team performances showed an impact of the final score on 
game-related statistics during the 2016–2017 season with shooting percentage, steals and 
committed fouls differentiating between winners and losers in close games (i.e. score 
difference lower than 10 points), while other game-related statistics can be considered 
key performance indicators in balanced (10–21 points difference in score) and unba
lanced (>21-point difference in score) games, such as 2-point field goals made and 
defensive rebounds (Çene, 2018). When considering individual performances, Sampaio 
et al. (2008) showed an effect of game location (home vs. away) on players’ performance 
across various playing positions (guards, forwards and centres) during the 2004–2005 
Euroleague season. Specifically, the game-related statistics which were better at home 
than away games were two-point shots, defensive rebounds, assists, steals, blocks and 
committed fouls for guards, while successful free-throws, assists, steals, blocks and 
committed fouls discriminated home and away games for forwards (Sampaio et al.,  
2008). However, to the best of the authors’ knowledge, no previous studies assessed the 
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effect of additional contextual variables on individual players’ performance in the 
Euroleague such as the opponent level or factors related to the previous game played 
such as the playing time, outcome and opponent level, which have been shown to impact 
player performance in other top basketball leagues such as the NBA (Yang et al., 2021; 
Zhang et al., 2018). Consequently, there is a need to investigate the effect of various 
contextual factors in combination with travel demands and schedule congestion to 
generate comprehensive evidence concerning elements that may impact players’ perfor
mances in the Euroleague. Therefore, this study aimed to evaluate the effects of travel 
demands, schedule congestion and contextual factors on individual player performances 
across different player statuses in the top 10 European basketball teams during the 
2020–2021 season.

2. Methods

The sample consisted of the individual performances of players belonging to the 10 teams 
with the best final rankings at the end of the Euroleague 2020–2021 basketball season. 
Players’ individual game-related statistics from all games played for these teams in their 
respective national leagues and the Euroleague across all season phases (regular season, 
playoffs and finals) were retrieved. Altogether, the sample consisted of 8,824 individual 
game observations obtained across 761 games. This sample is substantially greater than 
the one provided by our power analysis, which indicated that a minimum of 274 
observations were needed for a hierarchical regression model involving three blocks of 
factors with an estimated effect size of 0.15 and a statistical power of 0.80.

The following game-related statistics were gathered: points; 2-point shot percentage 
(2P%); 3-point shot percentage (3P%); free-throw percentage (1P%); offensive rebounds; 
defensive rebounds; assists; steals; turnovers; blocks; blocks against; fouls committed; 
fouls drawn; and Performance Index Rating (PIR) (Gasperi et al., 2023; Sansone et al.,  
2021), calculated using the following formula: (Points + Rebounds + Assists + Steals + 
Blocks + Fouls Drawn) – (Missed Field-Goals + Missed Free-Throws + Turnovers + 
Shots Rejected + Fouls Committed). To control for game exposure, game-related statis
tics were normalised according to playing times (Gasperi et al., 2023; Sansone et al.,  
2021). Data were publicly available and retrieved from the official websites of the national 
leagues of the teams included and the Euroleague competition.

The following factors were collected for each game: i) travel and scheduling 
factors: hours since the previous game – counted from the start time of the 
previous game to the start time of the current game; distance (km) travelled 
between the location of the current game and the location of the previous 
game, calculated by measuring distance in a straight line (km) between the 
geographical coordinates of the cities; ii) previous game factors: minutes played; 
league – national or Euroleague, including the seasonal phase as the regular 
season, playoffs, or finals; result – win or lose; score differential; opponent level 
based on the league ranking (win percentage) at the end of the season and 
classified by k-means cluster analysis as higher (i.e. better ranking), similar, or 
lower (i.e. worse ranking); and iii) current game factors: playing position as listed 
by each team, categorised as guards (n = 77 players), forwards (n = 64 players), or 
centers (n = 38 players) (Sansone et al., 2021; Svilar et al., 2018); league – national 
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or Euroleague, including the seasonal phase as regular season, playoffs, or finals; 
game location – home or away; result – win or lose; score differential; and 
opponent level – based on the league ranking (win percentage) at the end of 
the season and classified by k-means cluster analysis as higher, similar or lower.

Statistical analysis was performed using Jamovi Project statistical software 
(version 2.3), with the α value set at 0.05. The player sample was divided into 
high, medium and low playing statuses (Calleja-González et al., 2023) according to 
the playing times registered during games (Mateus et al., 2015) using k-means 
cluster analysis (Mateus et al., 2015; Sansone et al., 2021). Hierarchical multiple 
linear regression models were calculated to assess the impact of travel demands, 
schedule congestion and contextual factors on individual players’ game-related 
statistics. The performances of high-, medium- and low-status players were sepa
rately analysed. Hierarchical regression was performed in three steps, including: 
(1) travel and schedule factors – the number of hours since the last game and the 
distance travelled in the first regression block; (2) previous game factors – the 
playing time, outcome, point difference, opponent level and league of the previous 
game were inserted into the second regression block; (3) current game factors – 
playing position, outcome, score differential, opponent level, location and league 
of the current game in the third regression block. For each model, R2, coefficients 
for each factor, p-values and 95% confidence intervals (CI) were determined. 
Effect sizes (ES) were computed as Cohen’s f2 and interpreted as: <0.02 = null 
effect; 0.02–0.14 = small effect; 0.15–0.34 = medium effect; and ≥ 0.35 = large effect 
(M. Á. Gómez et al., 2017).

3. Results

Table 1 presents the descriptive game-related statistics according to player status. 
Tables 2, 3 and 4 present the significant effects found for high-, medium- and low- 
status players, respectively. In summary, schedule congestion did not affect the per
formances of high-status players, while less time between games were associated with 
decreased defensive rebounds (p = 0.009) and fouls committed (p = 0.026) in medium- 
status players. Greater travelled distances between games were associated with wor
sened defensive rebounds (p < 0.05), turnovers (p < 0.05) and 2P% (p < 0.05) in high- 
and low-status players. Playing more minutes in the previous game was associated with 
better performances for high- (points, PIR, blocks against, and fouls committed), 
medium- (points), and low-status (PIR and assists) players (all p < 0.05). After games 
against higher-level teams, high- and low-status players had poorer 1P% and 2P%, 
respectively. The previous game outcome influenced fouls committed by high-status 
players (p = 0.045), and offensive (p = 0.013) and defensive (p = 0.010) rebounds in low- 
status players. Regarding the league and season phase, high-status players drew fewer 
fouls (p <0.001), and low-status players performed more assists (p = 0.036) following 
regular season games, while medium-status players collected more offensive rebounds 
(p <0.001) following final games. Across all statuses, playing positions were charac
terised by specific statistical variables, with guards having better 1P% and assists, 
forwards having fewer turnovers and centers having better 2P% and rebounds, while 
position-specific results for high-, medium- and low-status players are presented in 
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Tables 2, 3 and 4. Wins were associated with better performances of high-status players 
in points (p= 0.014) and PIR (p <0.001), while game outcome was not associated with 
any variable in medium-status players. Low-status players had more offensive rebounds 
(p= 0.048) and blocks (p= 0.003) at home than away, while game location was not 
associated with performances of high- and medium-status players.

4. Discussions

This study evaluated individual basketball player performances across national and 
international leagues by considering travel demands, schedule congestion, contextual 
factors and the player status. The main findings were: (i) considering the low R2 values 
(0.02–0.24), schedule congestion, travel demands and contextual factors explained only 
a minor part of individual player performances; (ii) high-status players could maintain 
their performances when faced with congested schedules, while medium-status players’ 
defensive rebounds and fouls committed decreased with less rest between games; (iii) 
greater distances travelled between games negatively influenced low-status players’ 
defensive rebounds, turnovers and 2P%; (iv) specific performance profiles were identified 
across playing positions, with guards excelling in free-throw accuracy and assists, for
wards having fewer turnovers, and centres showing better 2P% and rebounds than other 
positions; and (v) low-status players benefitted from playing at home in regards to 
obtaining more offensive rebounds and blocks.

This study found that schedule congestion, travel demands and contextual factors had 
significant influences on individual performances of elite European male basketball 
players. However, the low R2 values (0.02–0.24) and small-medium effects sizes require 
some consideration. These effect magnitudes of effects show how the factors considered 
in our models could explain only a limited portion of the players’ performances. 
Therefore, basketball practitioners should also consider further aspects (i.e. technical- 
tactical constraints, physical attributes, in-game situational variables) when trying to 
explain and optimise basketball players’ performances.

Table 1. Game-related statistics according to player status.
Statistical variable High-status Medium-status Low-status

Points 0.46 ± 0.25 0.36 ± 0.36 0.28 ± 0.31
2-point shot percentage (%) 55.0 ± 29.8 53.9 ± 34.3 46.0 ± 39.8
3-point shot percentage (%) 37.6 ± 33.1 36.6 ± 35.8 32.5 ± 37.3
Free-throw percentage (%) 81.6 ± 29.9 77.3 ± 31.9 71.6 ± 32.5%
Offensive rebounds 0.03 ± 0.05 0.05 ± 0.08 0.04 ± 0.08
Defensive rebounds 0.11 ± 0.08 0.11 ± 0.14 0.11 ± 0.13
Assists 0.12 ± 0.11 0.06 ± 0.10 0.10 ± 0.12
Steals 0.04 ± 0.05 0.03 ± 0.05 0.04 ± 0.08
Turnovers 0.06 ± 0.06 0.05 ± 0.10 0.06 ± 0.10
Blocks 0.01 ± 0.02 0.02 ± 0.04 0.01 ± 0.04
Blocks against 0.01 ± 0.02 0.01 ± 0.02 0.01 ± 0.04
Fouls committed 0.09 ± 0.07 0.13 ± 0.26 0.13 ± 0.16
Fouls drawn 0.10 ± 0.09 0.07 ± 0.30 0.04 ± 0.09
Performance Index Rating 0.51 ± 0.35 0.34 ± 0.50 0.24 ± 0.48

All statistical variables are reported as counts or as a rating per minute of playing time except for 2-point, 
3-point and free-throw shooting percentages.
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Table 2. Factors contributing significant effects for each statistical variable in high-status players.
Statistical 
variable R2

Effect size (f2), 
interpretation Factor Coefficient

95% confidence 
intervals p

Points 0.06 0.07, small Minutes played in previous 
game

0.004 0.002 – 0.005 <0.001

Current game score 
differential

0.002 0.001 – 0.003 0.011

Current game outcome 
(win-loss)

0.051 0.010 – 0.091 0.014

2P% 0.03 0.03, small Playing position 
(guard-center)

−9.603 −13.333 – −5.872 <0.001

3P% 0.02 0.03, small Distance travelled 0.002 0.001 – 0.003 0.032
Current game score 

differential
0.337 0.185 – 0.489 <0.001

1P% 0.03 0.03, small Previous game score 
differential

−0.223 −0.375 – −0.071 0.004

Previous game opponent level 
(same-higher)

5.729 0.558 – 10.900 0.011

Playing position 
(guard-center)

6.907 2.256 – 11.289 0.008

Current game league and 
phase

— — 0.048

Offensive 
rebounds

0.24 0.31, medium Playing position 
(guard-center)

−0.030 −0.037 – −0.022 <0.001

Playing position 
(forward-center)

−0.058 −0.065 – −0.051 <0.001

Current game score 
differential

−0.001 −0.001 – −30700 0.027

Defensive 
rebounds

0.14 0.16, medium Distance travelled −0.001 −0.001– −0.001 0.017

Playing position 
(guard-center)

−0.041 −0.054 – −0.029 <0.001

Current game score 
differential

0.001 0.001 – 0.001 <0.001

Assists 0.21 0.27, medium Playing position 
(guard-center)

−0.024 −0.042 – −0.006 <0.001

Playing position 
(forward-centre)

0.070 0.005 – 0.083 0.009

Current game score 
differential

0.001 0.001 – 0.002 <0.001

Steals 0.05 0.06, small Previous game opponent level 
(lower-higher)

0.013 0.001 – 0.026 0.040

Playing position 
(forward-center)

−0.011 −0.020 – −0.002 0.017

Current game score 
differential

−0.001 0.001 – 0.001 0.018

Turnovers 0.06 0.07, small Distance travelled −0.001 25200 – 0.001 0.038
Minutes played in previous 

game
−0.001 0.001 – 0.001 0.036

Playing position 
(forward-center)

−0.017 −0.028 – −0.006 0.002

Current game score 
differential

−0.001 −0.001 – −0.001 0.041

Blocks 0.12 0.14, small Playing position 
(guard-center)

−0.020 −0.023 – −0.016 <0.001

Playing position 
(forward-center)

−0.009 −0.013 – −0.004 <0.001

Blocks against 0.05 0.05, small Minutes played in previous 
game

−0.001 −0.001 – −0.001 0.039

Playing position 
(forward-center)

−0.008 −0.012 – −0.003 0.005

Fouls committed 0.09 0.09, small Minutes played in previous 
game

−0.001 −0.001 – −0.001 0.004

(Continued)
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Game schedules can influence team training and preparation plans, and might there
fore affect individual player performances. While a previous similar study in European 
basketball players did not find game schedule to significantly influence players’ perfor
mances (Mateus et al., 2020), this study found that the time between games significantly 
influenced performance (some game-related statistics) in medium- and low-status 
players, but not high-status players. These results suggest that better players can maintain 
their performances despite experiencing schedule congestion and less time available to 
recover between games. Differently, medium-status players collected fewer defensive 
rebounds and committed less fouls when games were scheduled in closer proximity, 
while low-status players had poorer 3P% and drew fever fouls with less time between 
games. While these effects are significant, it is important to note that these factors 
explained only 2–4% of the associated game-related statistics, which may indicate that 
schedule congestion has limited practical consequences for game-related statistics in 
European basketball. In turn, the lack of effects observed – especially in high-status 
players – suggest that elite European basketball coaching staff may be optimally mana
ging players across the season in a way that ensures individual performances are not 
affected when faced with more demanding schedules.

In elite basketball, travel demands are considerable and have been shown to affect team 
performance (Wang et al., 2023). Overall, greater travelled distances negatively influenced 
certain game-related statistics in this study. High-status players collected fewer defensive 

Table 2. (Continued).
Statistical 
variable R2

Effect size (f2), 
interpretation Factor Coefficient

95% confidence 
intervals p

Previous game outcome 
(win-loss)

— — 0.045

Previous game opponent level 
(lower-higher)

0.024 0.007 – 0.041 0.006

Previous game opponent level 
(same-higher)

0.024 0.005 – 0.042 0.012

Playing position 
(guard-center)

−0.028 −0.039 – −0.018 <0.001

Playing position 
(forward-center)

−0.041 −0.054 – −0.029 <0.001

Current game league and 
phase

— — 0.004

Fouls drawn 0.11 0.12, small Previous game score 
differential

0.001 0.001 – 0.001 0.039

Previous game league and 
phase

— — <0.001

Playing position 
(guard-center)

−0.029 −0.044 – −0.014 <0.001

Current game league and 
phase

— — <0.001

Performance 
Index Rating

0.12 0.13, small Minutes played in previous 
game

0.004 0.002 – 0.007 0.002

Playing position 
(guard-center)

−0.098 −0.055 – −0.040 <0.001

Current game score 
differential

0.005 0.003 – 0.007 <0.001

Current game outcome 
(win-loss)

0.096 0.039 – 0.153 <0.001

Dashes indicate coefficients with confidence intervals were not computed by the statistical software.
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rebounds and had more turnovers with increasing travel distances, while low-status players 
also suffered a decrease in 2P%. Importantly, the magnitudes of these effect were considerable, 
especially for defensive rebounds (R2 = 0.14) and 2P% (R2 = 0.10), which should therefore be 
considered by coaching staff when designing game plans. In contrast, only 3P% was 
improved – in high-status players – with increased travel. This result might be explained by 
an increased responsibility of higher-status players to take 3-point shots in games played away 
from home. Our findings disagree with a previous study that also analysed European national 
and Euroleague basketball competitions where travelled distance was shown to exert no 
significant effects on players’ performances (Mateus et al., 2020). This discrepancy might be 

Table 3. Factors contributing significant effects for each statistical variable in medium-status players.

Statistical variable R2
Effect size (f2), 
interpretation Factor Coefficient

95% confidence 
intervals p

Points 0.03 0.03, small Minutes played in 
previous game

0.004 0.006 – 2.573 0.010

Current game score 
differential

0.003 0.005 – 3.257 <0.001

2P% 0.03 0.04, small Current game score 
differential

0.279 0.406 – 4.305 <0.001

Playing position 
(guard-center)

−9.497 12.616 – −6.378 <0.001

Playing position 
(forward-center)

−4.647 −7.676 – −1.617 0.003

3P% 0.02 0.03, small Current game score 
differential

0.305 0.162 – 0.445 <0.001

1P% 0.03 0.03, small Playing position 
(guard-center)

8.843 4.940 – 12.746 <0.001

Current game league and 
phase

— — 0.003

Offensive rebounds 0.14 0.17, medium Previous game league 
and phase

— — <0.001

Playing position 
(guard-center)

−0.077 −0.90 – −0.065 <0.001

Playing position 
(forward-center)

−0.057 −0.068 – −0.047 <0.001

Defensive 
rebounds

0.04 0.05, small Hours since previous 
game

−0.001 −0.001– −0.001 0.009

Playing position 
(guard-center)

−0.068 −0.091 – −0.045 <0.001

Assists 0.04 0.05, small Current game score 
differential

0.001 9.74e-5 – 0.001 0.020

Playing position 
(guard-center)

0.046 0.030 – 0.061 <0.001

Playing position 
(forward-center)

0.017 0.004 – 0.030 0.009

Turnovers 0.02 0.02, small Hours since previous 
game

−0.001 −0.001– −0.001 0.033

Blocks 0.10 0.12, small Playing position 
(guard-center)

−0.029 −0.034 – −0.023 <0.001

Playing position 
(forward-center)

−0.021 −0.026 – 0.017 <0.001

Fouls committed 0.02 0.02, small Hours since previous 
game

−0.001 −0.001 – −0.001 0.026

Performance Index 
Rating

0.04 0.04, small Current game score 
differential

0.006 0.003 – 0.009 <0.001

Playing position 
(guard-center)

−0.095 −0.175 – −0.015 0.020

Playing position 
(forward-center)

−0.093 −0.161 – −0.024 0.009

Dashes indicate coefficients with confidence intervals were not computed by the statistical software.
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due to the different seasons assessed, with our study analysing more recent seasons which have 
a more congested schedule and therefore different travel requirements compared to the 
seasons analysed by Mateus and colleagues (years 2014–2016), which featured only one 
game per week in each competition and therefore substantially lower travel demands. These 
findings suggest basketball coaches may need to modify tactical strategies (e.g. player rota
tions) or explore effective preparation strategies (e.g. recovery modalities) to compensate for 
the lower defensive rebounds and increased turnovers by high-status players during games 
following long travel, especially considering these variables are key performance indicators in 
basketball game-play (M. A. Gómez et al., 2008; Leicht et al., 2017).

Basketball performance staff carefully manage players’ playing times according to the 
team’s hierarchy, players’ characteristics and game-related contextual factors while also 
trying to minimise fatigue. In this study, playing more minutes in the previous game was 
generally associated with better game-related statistics for high- (points, PIR, blocks 

Table 4. Factors contributing significant effects for each statistical variable in low-status players.
Statistical 
variable R2

Effect size (f2), 
interpretation Factor Coefficient

95% confidence 
intervals p

Points 0.14 0.16, medium Minutes played in previous 
game

0.005 0.001 – 0.009 0.036

2P% 0.10 0.11, small Distance travelled −0.004 −0.008 – 0.001 0.018
Previous game opponent level 

(lower-higher)
14.138 0.670 – 27.605 0.023

3P% 0.05 0.05, small Hours since previous game 0.082 0.005 – 0.160 0.037
1P% 0.12 0.14, small Current game league and 

phase
— — 0.004

Offensive 
rebounds

0.16 0.19, medium Previous game outcome 
(win-loss)

— — 0.0013

Playing position 
(guard-center)

— — <0.001

Current game location 
(home-away)

0.018 0.001 – 0.036 0.048

Defensive 
rebounds

0.11 0.13, small Previous game outcome 
(win-loss)

— — 0.010

Playing position 
(guard-centre)

— — 0.018

Assists 0.21 0.26, medium Minutes played in previous 
game

0.002 0.001 – 0.003 0.048

Previous game league and 
phase

— — 0.036

Playing position 
(guard-center)

— — <0.001

Steals 0.11 0.12, small Current game outcome 
(win-loss)

0.038 0.008 – 0.067 0.012

Turnovers 0.10 0.10, small Current game outcome 
(win-loss)

0.048 0.009 – 0.087 0.016

Blocks 0.18 0.22, medium Playing position 
(guard-center)

— — <0.001

Current game location 
(home-away)

0.010 0.004 – 0.017 0.003

Fouls drawn 0.18 0.22, medium Hours since previous game −0.001 −0.001– −0.001 0.043
Playing position 

(guard-forward)
— — 0.015

Current game league and 
phase

— — 0.002

Performance 
Index Rating

0.15 0.18, medium Minutes played in previous 
game

0.008 0.001– 0.015 0.035

Dashes indicate coefficients with confidence intervals were not computed by the statistical software.
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against and fouls committed), medium- (points) and low-status (PIR and assists) players 
in the current game. These results agree with findings in a previous study examining 
European basketball players also competing in the Euroleague (Mateus et al., 2020) and 
highlight that within each cluster of players (determined via playing times), better players 
who are more productive on the court may inherently be involved more and substituted 
less during game-play. This trend may be a natural tendency led by the expertise of 
coaching staff who give more minutes to players who are likely to produce more positive 
performance indicators as shown via game-related statistics.

A recent study (Sansone et al., 2024, 2023) demonstrated that the opponent level faced 
in the previous game affects team statistics in the following game by possibly influencing 
team coordination dynamics and players’ confidence. Our results for shooting perfor
mances partially confirm this notion, since high- and low-status players in this study had 
poorer 1P% and 2P%, respectively, after facing higher-level teams. Together with pre
vious findings (Sansone et al., 2024, 2023), it can be suggested that shooting perfor
mances may be affected at both individual and team levels depending on the previous 
opponent faced. It is possible that, when facing higher-level opponents, the defensive 
pressure and higher physical (Koyama et al., 2024) and psychological demands of the 
game reduce players’ confidence and/or elicit greater fatigue, which may have a carry-on 
effect to negatively impact shooting performances in the following game. These novel 
findings suggest basketball coaching staff should manipulate the time dedicated to 
shooting drills in training, especially increasing the focus on free-throw and 2-point 
shooting to ensure that accuracy is optimised after facing higher-level teams.

Similarly, the previous game score differential affected some current game performance 
indicators. More precisely, less balanced games, with higher score differentials between teams, 
are characterised by lower physical and physiological demands (Fox et al., 2019a) and reduced 
competitiveness. This scenario might lead to less stress being placed on players which enabled 
them to recovery more effectively and be better prepared for upcoming competition, where 
they obtained better 1P% and committed less fouls, as observed in this study. More precisely, 
a less balanced game posits less psychological stress, especially in specific situations such as 
free-throw shooting, which is characterised by greater difficulty during close games (M. Á. 
Gómez et al., 2018). In turn, players might be exposed to easier free-throw opportunities in 
such contexts, lessening the psychological toll and improving their confidence, which are 
beneficial to performance in the following game. Unbalanced games might be also charac
terised by lower physicality and intensity (Fox et al., 2019a), thus leading to players having 
better physical preparedness to accomplish defensive tasks, which may result in less fouls 
being committed in the following game. Nevertheless, the practical significance of these 
results for previous game score differential is more relevant for fouls committed, seen it 
explained 11% of the variance in players’ fouls, while these effects were low for 1P% (3%).

In elite European basketball, players participate in both national and international leagues, 
which have been previously shown to have distinct performance profiles as shown by game- 
related statistics which also vary depending on the season phase (Sansone et al., 2024, 2023). 
In this study, high-status players drew less fouls and low-status players performed more 
assists in the game following regular season games, which may be perceived as having less 
importance and, therefore, possibly less demanding than playoff games, thus facilitating 
opportunities to perform assists while at the same time possibly involving lower defensive 
pressure from opponents. Indeed, tactical strategy changes according to the league and phase 
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have been previously found within elite European basketball competitions, with diminished 
shooting performance and fouling during more decisive season phases (i.e. playoff and finals) 
(Sansone, et al., 2024, 2023). In fact, medium-status players collected more offensive 
rebounds after final games in this study, which might indicate an augmented effort to collect 
offensive rebounds stimulated during such important season phases. Current findings 
indicate that performance indicators in elite European basketball change across season 
phases, which should be well considered by coaches to improve the team’s chances of success 
depending on the league and stage of competition. Specifically, team tactics should be 
adjusted during finals seen the augmented effort by opponents in collecting offensive 
rebounds Additionally, drills focused on team coordination dynamics might promote assists 
situations during games in key phases in which they appear to be less prominent.

The game outcome is possibly the most prominent aspect for practitioners in compe
titive sports. Our findings show that, following losses, players committed more fouls 
(high-status players) and collected more offensive and defensive rebounds (low-status 
players). Since losing is an unfavourable outcome, we hypothesise that players change 
their attitudes in the game following a loss by performing greater efforts to secure loose 
balls following missed shots which leads to more rebounds, and possibly showing more 
defensive aggressiveness leading to more fouls being committed. These results might also 
be attributed to an increased emphasis and focus in preparing for games following losses 
among coaching staff and players, considering rebounds are a key performance indicator 
for success in basketball teams (M. Á. Gómez et al., 2006; Leicht et al., 2017). Given these 
results explained 9–16% of the variance in fouls and rebounds, coaching staff may design 
training drills and emphasize, during pre-game and in-training speeches, the importance 
of controlling fouls and improving rebounding following losses, particularly given the 
importance of these game-related statistics for success (Çene, 2018; M. A. Gómez et al.,  
2008).

Basketball players’ performances have been shown to differ across playing positions 
and roles (Gasperi et al., 2020; Sansone et al., 2021, Sansoneet al., 2023; Zhang et al.,  
2018). In this study, specific game-related statistics characterised player performances 
according to playing position and player status. Specifically, among high-status players, 
guards were characterised by better 1P%, and more assists, and steals, forwards com
mitted less turnovers and had less of their shots blocked, while centers had better 2P% 
alongside more rebounds, blocks and fouls drawn than other positions. For medium- 
status players, guards had better 1P% and more assists, forwards had more defensive 
rebounds and assists, and centers had better 2P% and more points, offensive rebounds, 
and blocks. Regarding low-status players, guards had more assists and drew more fouls, 
forwards had more offensive rebounds, and centers had more blocks and offensive and 
defensive rebounds than other positions. These results corroborate previous research in 
confirming the importance of describing game performances according to the specific 
position and status of players (Gasperi et al., 2020; Lorenzo et al., 2019), to have more 
accurate expectations of players’ potential performances which can ultimately favour the 
team’s chances of success. Specifically, our findings suggest centres may capitalise on the 
greater body size they typically possess (Cui et al., 2019) to score closer to the basket with 
a high accuracy, rebound the ball, and block opponent shots. In turn, guards tend to hold 
responsibility for determining the team’s offensive plays with extensive ball-handling to 
execute more assists, while the role of forward appears to be a hybrid of tasks 
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demonstrating an importance on rebounding but also passing effectively to make assists 
(Delextrat et al., 2015; Sansone et al., 2021). These findings provide a specific profile for 
each of the major playing positions in elite European basketball, which coaches could use 
to implement position-specific training drills targeting key performance actions per
formed in games. For instance, game-based drills for guards should focus on improving 
assists with free-throw shooting also important. In turn, coaches should work on limiting 
turnovers and increasing defensive rebounding skills among forwards, while training 
drills optimizing 2-point shot accuracy, rebounding, and blocks appear key for centers.

Several significant effects were found for the current game contextual factors. In 
agreement with the effects observed for contextual factors in the previous game, 
a higher current game score differential was associated with more favourable statistics 
for both high- (points, 3P%, rebounds, steals, and turnovers) and medium-status (points, 
2P%, 3P%, and assists) players. These results confirm that close games are more difficult, 
competitive, and characterised by poorer individual performances, while players may 
benefit from the lower physical, physiological (Fox et al., 2019a), and psychological 
constraints imposed by less balanced games. Regarding the game outcome, wins were 
associated with better performances of high-status players in key performance indicators 
(points and PIR), further confirming the importance of the players who receive the most 
playing time in a team. Differently, medium-status players’ performances did not differ 
according to the game outcome, suggesting that this group of players may hold a less 
influential role in team success. Along these lines, current game location affected the 
performances of only low-status players, who collected more offensive rebounds and had 
more blocks at home compared to away games. The home advantage effects have been 
widely demonstrated in team sport research (Gómez-Ruano et al., 2021; Leota et al.,  
2022), where our findings add further insight into this aspect, suggesting that better 
players might be able to maintain consistent performances irrespective of the game 
location, which become more impactful in players receiving less playing time. 
A previous study (Sansone et al., 2024, 2023) suggested that teams have different 
performance profiles when competing in a European national league compared to the 
Euroleague. This study partly corroborates these previous findings where medium- and 
low-status players had poorer 1P% in the Euroleague playoffs than all phases of the 
domestic competition. Such games are particularly demanding and important, with 
increased psychological demands which seem to affect free-throw accuracy 
(Goldschmied et al., 2022); however, high-status players did not demonstrate such 
a reduction in 1P%, suggesting they may be able to better cope with associated pressures 
during important games when attempting free-throws (Goldschmied et al., 2022). 
Furthermore, the differences in fouls committed (higher in Euroleague playoffs for 
high-status players) and drawn (higher in Euroleague for high- and low-status players) 
suggest that there may be different levels of physicality and/or different refereeing styles 
across European basketball leagues that may underpin these trends. Our findings corro
borate previous research (Goldschmied et al., 2022)and further suggest coaches should 
carefully consider contextual factors when planning game tactical strategies as they can 
explain up to 11% of the variance in players’ performances.

This study has some limitations that need to be considered when interpreting the 
results and that should be addressed in further research. Firstly, given the findings for 
congested schedules on player performance contrasted results reported in some prior 
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studies, future research should expand on our work to definitively clarify how game- 
related statistics may vary across different congested schedules in modern European 
basketball. Secondly, travel demands were shown to influences some game-related 
statistics but this effect varied by player status; thus, future studies should consider 
other relevant metrics which were not considered in this study, such as external and 
internal loads (Fox et al., 2019b; Gasperi et al., 2023), and athlete-reported outcome 
measures (Sansone et al., 2023). Additionally, we considered the end-of-season ranking 
to classify opponent level, which did not account for the variation in teams’ performances 
across different timepoints within the season. Future research may extend on our work to 
explore how opponent level determined using current ladder position or form may 
impact players’ performances. Furthermore, our findings might not be generalized to 
other populations (e.g., female or youth players) and male professional leagues (e.g., 
NBA) given the varied performance profiles observed and the potential for the investi
gated factors to exert different effects.

5. Conclusions

The findings from this study indicate that player performance varied significantly based 
on schedule congestion, travel demands, contextual factors, and player status. More 
precisely: (i) high-status players’ performances were unaffected by game schedule but 
declined after games played against higher-level teams; (ii) medium-status players’ 
defensive rebounds and fouls decreased with less time between games, while their 
offensive rebounds increased after final games; (iii) low-status players’ defensive 
rebounds, turnovers, and 2P% were negatively impacted by greater travel distances 
between games; (iv) playing more minutes in previous games generally improved per
formance in the current across all player status clusters; (v) several positional differences 
were evident across all statuses, with guards excelling in free-throw accuracy and assists, 
forwards having fewer turnovers, and centers showing better 2P%, rebounds, and blocks; 
and (vi) home games benefitted only low-status players being associated with more 
offensive rebounds and blocks. Considering these varied results, it should be noted the 
R2 values (0.02–0.24) and small-to-medium effect sizes found in the statistical models 
emphasize that individual player performances in elite European basketball leagues are 
only partially associated with the factors examined in this study. In turn, the complex, 
non-linear interactions among the factors examined as well as wider aspects like physical 
and physiological attributes (e.g., physical fitness attributes) as well as psychological 
properties likely play a combined role in players’ performance in elite, European basket
ball competitions.
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