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Abstract

The aim of the study was to determine whether ball reversal is a performance indicator in women'’s
basketball. Its influence on various in-game performance variables (shots, rebounds, opposition,
etc.) was analysed. A total of 6007 ball possessions from 64 games in the 2020/2021 season of
the Liga Femenina Endesa, organized by the Spanish Basketball Federation (FEB), were
analysed. Observational methodology was employed for defining and recording variables, and
data analysis was conducted using descriptive statistics, the Chi-Square test, and one-way
ANOVA. The results revealed that ball reversal had a significant impact on possession outcomes
(p < 0.001). Specifically, it was associated with a higher number of shot attempts and points
scored, an increase in offensive rebounds, and a reduction in turnovers. Incorporating ball
reversal during possessions enhances the probability of success, translating into a greater
number of points per possession. These findings suggest that ball reversal can thus be considered
a performance indicator in women's basketball.

Keywords: match analysis; women's basketball; performance indicators: team sports.

Resumen

El objetivo de este estudio fue determinar si el cambio de lado de balén podria servir como un
indicador de rendimiento en el baloncesto femenino. Se analizé el efecto del cambio de lado de
balén en diversas variables de rendimiento en el juego (tiros, rebotes, nivel de oposicion, etc.).
Se analizaron un total de 6007 posesiones de balén de 64 partidos de la temporada 2020/2021
de la Liga Femenina Endesa, organizada por la Federacién Espafiola de Baloncesto (FEB). Se
empled la metodologia observacional para definir y registrar las variables, y el andlisis de datos
se realizé mediante estadisticas descriptivas, la prueba de Chi-Cuadrado y ANOVA de un factor.
Los resultados revelaron que el cambio de lado de balén tuvo un efecto significativo en las
finalizaciones de las posesiones (p < 0.001). Especificamente, se asocié con un mayor nimero
de intentos de lanzamientos y puntos anotados, un incremento en rebotes ofensivos y una
reduccion en pérdidas de balon. Incorporar el cambio de lado de balén durante las posesiones
aumenta la probabilidad de éxito, lo que se traduce en un mayor nimero de puntos por posesion.
Por lo tanto, el cambio de lado de balén puede considerarse un indicador de rendimiento en el
baloncesto femenino.

Palabras clave: analisis de partidos; baloncesto femenino; indicadores de rendimiento; deportes
de equipo.
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Ball reversal as performance indicator in female basketball

Introduction
B asketballis a dynamic, complex, and nonlinear team sport (Ibafiez et al., 2019; Mancha-Triguero et al., 2020), developed

within a motor interaction framework of cooperation and opposition (Caceres-Sanchez et al., 2021; Garcia-Rubio et al.,
2013; Martinez-Santos et al., 2017; Serna, 2014). Players continuously interact with their teammates to achieve collective
goals while simultaneously working to neutralize their opponents’ attempts to achieve their own. This opposition is
manifested in the offensive and defensive phases, where the offensive team attempts to score as many points as possible
through shots, maintaining ball possession by avoiding turnovers or deflections, and progressing spatially through dribbling
and passing-receiving technical-tactical skills. Conversely, the defensive team seeks to prevent the opponent from scoring,
force turnovers, and limit their spatial progression (Cardenas & Alarcén, 2010; Morales-Belando et al., 2022).

To succeed, players must respond to the complexity of the game by executing a wide variety of technical-tactical actions
under demanding conditions (Rodriguez Albuja, 2018). Over the past decade, the number of studies quantifying and
qualifying technical and tactical demands during competition has increased, highlighting distinctions between winning and
losing teams in basketball competitions (Conte et al., 2018; Lopez-Mursuliz et al., 2022). Among the most important and
widely analysed actions are shooting, passing-receiving, and dribbling (Li et al., 2021; Lopez-Mursuliz et al., 2022; Zwierko
et al., 2018). Notably, shooting is highlighted as the game’s most decisive action, as it is the primary means of scoring
points (Cabarkapa et al., 2022). Its effectiveness directly impacts the scoreboard and can determine the game's outcome,
as the team that scores the most points ultimately wins (Csataljay et al., 2009; Ibafiez et al., 2009; Lapresa et al., 2014;
Tian, 2016; Vencurik et al., 2021; Cabarkapa et al., 2022; Gémez et al., 2008; Leicht et al., 2015; Lorenzo et al., 2010;
Puente et al., 2015). Thus, teams strive to execute shots under the best possible conditions to maximize their effectiveness
during the game (Bar-Eli et al., 2006; Cardenas & Alarcén, 2010; Quilez et al., 2020; Skinner, 2012). To achieve these
optimal conditions, passing plays a fundamental role as the most basic collective interaction within the game (Ortega,
2010). After shooting, passing is considered the second most important technical-tactical action in basketball. Its correct
execution not only optimizes game flow but is also decisive for creating clear offensive opportunities, facilitating the proper
execution of offensive plays, and enhancing scoring chances (Courel et al., 2013; Nunes et al., 2016).

This is align with authors Dogan & Ers6z (2019), who analysed the EuroLeague during the regular season and playoffs,
revealing that three-point shooting percentage and assists were the main differences between winning and losing teams
in the regular season, while in the Final Four, two-point and three-point shooting percentages, along with offensive
rebounds, were the most distinguishing factors for victorious teams. Other studies, such as those by Garcia-Rubio et al.
(2013) and Gomez et al. (2013), indicate that teams with better passing skills, who deliver more assists (shots made
preceded by a pass) and commit fewer turnovers, have higher chances of winning games. Building on these findings,
Cérdenas & Alarcon (2010) analysed the internal logic of the game and identified general theoretical principles, such as
"hindering defensive actions." Within this framework, specific game principles, including ball and player dynamism, aim to
create defensive imbalances. These principles facilitate spatial advantages by reversing the ball from one side to the other,
forcing the defense to shift its positioning from the help side to the ball side. In addition, in football, Bettega et al. (2021)
examined ball circulation as a specific game principle among youth coaches. This principle is employed to maintain
possession and disorganize the opposing team, illustrating its broader application across sports to create tactical
advantages through ball movement.

In professional basketball leagues (NBA, EuroLeague, and ACB), it has been shown that passing is essential for
increasing the points scored in games (Courel et al., 2016; GOmez et al., 2016; Marmarinos et al., 2016). Additionally, the
number of passes preceding a shot has a direct influence on its success rate (Gomez et al., 2013). In this regard, passing
skills and the space for passing and receiving are critical for facilitating subsequent actions by the receiver and creating
optimal scoring opportunities, such as shots close to the basket following an inside; Morillo-Baro et al., 2021 pass (Courel
et al., 2013) or ball movement along the perimeter to create open spaces for shots (Cardenas & Alarcon, 2010).
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Given this background, although numerous studies analyse individual technical-tactical actions, such as shooting and
passing and their interrelations, scientific evidence on collective tactical actions in basketball remains limited (Conte et al.,
2018). In the study by Klusemann et al. (2013), up to six tactical actions from the U.S. men's collegiate league (NCAA)
were analysed, including ball reversals, defined as moving the ball from one side of the court to the other by crossing an
imaginary line between both baskets via passing. The results showed that winning teams performed, on average, 18 more
ball reversals than losing teams, highlighting the importance of reversing the ball side to disorganize the defense and

reduce opposition to shots (Zuccolotto et al., 2017).

In addition, in the Liga Femenina, optimal and effective actions for possession outcomes have been studied, with off-
ball movements and ball reversals standing out as key strategies (Romaris et al., 2012). Beyond basketball, research in
other sports has also analysed ball reversals, demonstrating that repeating passes within the same corridor of play without
reversing the ball side increases the risk of turnovers. Conversely, teams that actively seek to control the game tend to
make more ball reversals to move the opponent, disorganize their defense, and find optimal progression opportunities
(Amatria et al., 2023; Merlin et al., 2020; Sanfi-Arias & Lépez-Alonso, 2024). These findings underscore the cross-sport
relevance of ball reversals as a tactical action to enhance offensive dynamics and reduce defensive pressure. Teams that
excel in passing and receiving achieve better collective performance by increasing the number of passes per possession,
delivering more assists, and reducing turnovers (Gémez et al., 2008; Ibafiez et al., 2008).

However, no studies have included this variable as a potential performance factor distinguishing between winning and
losing teams at high levels. Nor has it been analysed whether the number of ball reversals facilitates a greater number of
shots by reducing opposition or if these reversals improve the quality of shooting situations, thereby increasing
effectiveness. Additionally, most studies related to performance indicators in basketball have focused on men’s
competitions (Dogan et al., 2016; Gémez et al., 2008; Ibafiez et al., 2003), where field goal percentage and defensive
rebounds have been identified as key factors in team victories. However, studies on women's basketball are scarce and
do not allow for solid conclusions due to the limited amount of research. Nonetheless, the few available studies suggest
that three-point shooting percentage and assists are the most decisive factors differentiating winning and losing teams in
women's competitions (Fernandez-Cortés et al., 2021; Gomez et al., 2006; Gémez et al., 2009; Saénz Lopez et al., 2017).
This study aims to advance this line of research by evaluating whether ball-side switching can be considered a performance
factor in this population. Progressing in this direction could provide coaches with key tools to develop cooperative links that
improve players’ motor cohesion (Bourbousson et al., 2010; Echeverri, 2020) and optimize decision-making during

gameplay (Cardenas, 2010; Eccles et al., 2009).

This study aims to analyse the effects of ball reversal on specific game variables (e.g., number of shot attempts, shot
execution location, shooting effectiveness, possession outcome types, points scored per attack phase, distinction between
winning and losing teams, offensive rebounds) to determine if it could be considered a new performance indicator in
women’s basketball. Based on the background and objectives of the study, the general hypothesis posits that ball reversal
significantly influences specific game variables, resulting in a higher number of shot attempts. As specific hypotheses, it is
expected that reversing the ball from one side to the other will reduce defensive opposition, decrease turnovers, and lead

to more shot attempts at the basket.
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Methods

Sample

A total of 6.007 ball possessions from 64 games in the 2020/2021 Liga Femenina Endesa basketball season were
recorded. Ball possessions were classified based on whether they included ball reversal (BR) (n > 0) or not (n = 0). Games
were selected randomly, ensuring the inclusion of all teams in the regular season with a minimum of four games per team.

Each team’s selected games included at least one win and one loss from each half of the regular season.

Design and Variables

The study employed an observational, descriptive, prospective, and cross-sectional design. The research aimed to
describe and explore dependency associations between various study variables.

The variables under study were divided into the following three categories:

1. Variables related to ball reversal:

e Ball Reversal (BR): This variable recorded whether the ball movement from one side of the court to the other

during the attack phase, crossing the imaginary line that connects both baskets through a pass (Klusemann et
al., 2013). A ball reversal occurred when the ball moved from the right to the left wing or vice versa. Ball reversals
were counted only when the ball started in the wing positions, excluding initiations from the top of circle position.
This variable had two categories: (0) No ball reversal throughout the possession and (1) At least one ball reversal

during the attack phase.

e Number of Ball Reversals (NBR): The total number of ball reversals during the same attack phase was recorded.

e Ball Reversal Type (BRT): Three categories were identified: (0) No ball reversal, (1) Direct ball reversal: where

the ball was directly moved from one side to another with a pass between two players, without an intermediary or
dribbling action crossing the imaginary line and (2) Indirect ball reversal: where the ball was passed with an

intermediary player or a dribble + pass after crossing the imaginary median line.

e Indirect Ball Reversal Type (IBRT): Seven categories were included: (0) No ball reversal or direct ball reversal,

(1) Dribbling and passing: a player dribbles and crosses the imaginary line from one side of the court to the other,
giving continuity of play and passes to a teammate, (2) Dribbling and hand-off: a player, who is dribbling the ball,
crosses the imaginary line from one side of the court to the other, and passes it to a teammate making a hand-off
with him , (3) Intermediary player in the top of circle position: a player who occupies central court positions with
both feet outside the 3-point line, (4) Intermediary player in the low post position: an intermediate player occupies
inside low post position, (5) Intermediary player in the mid-post position: an intermediate player occupies inside
middle post position and (6) Intermediary player in the high post position: an intermediate player occupies inside

high post position (Figure 1).
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(0) IBRT Dribbling and passing

(1) IBRT Dribbling and passing (2) IBRT Dribbling and hand-off (3) IBRT Intermediate Top Position

(4) IBRT Intermediate Low Post (5) IBRT Intermediate Middle Post (6) IBRT Intermediate High Post

Figure 1. Types of ball reversals.

e Number of Passes per Attack Phase or Global Passes (NPA): Number of times players passed the ball to each

other during each possession. The initial jump-ball tap was not counted.

e Number of Players Involved (NPJ): Number of players participating in each phase of the game where the analysed

team had ball possession. The inbounder was always counted, and a maximum of five players on the court could

participate.

2. Variables related to ball possession completions:

e  Attack Phase (AP): The attack phase was defined as each phase of the offensive play. It began when a team

obtained ball possession and concluded when possession ended (FIBA, 2024). A team had ball possession when
a player fully controlled a live ball, either holding it or dribbling or passing it among team members. A new attack

phase started upon any game interruption or when the opposing team gained control of the ball.

e Ball Possession Ending Type (BPET): This variable recorded how a player relinquished control of the ball: 1. Shot

attempt, 2.Momentary end of possession (Deflection), 3.Turnover, 4. Jump ball, 5. Violation, 6. Foul received, 7.
Foul committed, 8.Referee decision.
3. Variables related to shot attempts:

e  Shot Attempt (SA): This variable had three categories: (0) No shot attempt, (1) Two-point shot attempt, defined

as any layup or jump shot within the 6.75 m line (three-point line) or a shot taken with the player’s foot on the line

and (2) Three-point shot attempt, defined as any jump shot or layup taken from beyond the 6.75 m line.
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e  Shot Effectiveness (SE): Recorded the outcome of a shot attempt as: (0) Missed shot or foul drawn during the

attempt and (1) Successful shot.

o Offensive Rebound (OR): Recorded as: (0) No offensive rebound following a shot attempt or if the defensive team

secured the rebound and (1) Offensive team successfully secured the rebound after their own shot attempt.

o Level of Defensive Pressure on Shot (LDPS): Two categories were recorded: (0) Uncontested shot, taken without

defensive pressure or with the closest defender more than two steps away.and (1) Contested shot, taken under
defensive pressure, with an opponent within one step or directly in front of the shooter. Blocked shots were also
counted as contested shots.

e  Foul on Shot Attempt (ESA): Recorded as: (0) No shot attempt or no foul during the shot and (1) Foul occurred

during the shot attempt.

e Free Throw Attempt (FTA): Recorded depending on whether free throws were attempted in the attack phase,

whether resulting from a shot or due to a foul. Categories included: (0) No free throw attempt, (1) Free throw for
foul received during a shot, (2) Free throw attempt due to team foul bonus and (3) Free throw attempt for
unsporting, technical, or disqualifying foul.

e  Scoring Efficiency in Possesion (SEP): The number of points scored (0-4 points). Five categories based on points

scored: (0) No points scored, (1) One point scored, (2) Two points scored, (3) Three points scored and (4) Four
points scored.

e  Scoring Efficiency in Live Play (SELP): Points scored during possession without including free throws (0-3 points).

Three categories: (0) No points scored, (2) Two points scored and (3) Three points scored.

e  Free Throw Points (ETP): Points scored from free throws during possession (0-3 points). Four categories based

on points scored: (0) No points scored, (1) One point scored, (2) Two points scored and (3) Three points scored.

Procedures and Materials

First, the sample was randomized to include four games for each of the 16 participating teams in the 2020/2021 Liga
Femenina Endesa basketball season, meeting the following inclusion criteria: a) at least one game resulting in a win and
another in a loss for each team, and b) games from both the first and second halves of the season. Following this, observer
training was conducted over three weeks. Eight basketball-specialized observers, organized into four pairs, analysed all
games in the sample. Inter- and intra-observer reliability was measured using the multi-rater k free index (Randolph, 2008)
and Cohen's Kappa, respectively. All evaluations yielded reliability scores above 0.87, classified as "almost perfect
agreement" (Altman, 1991).

The games were observed and analysed using Longomatch Video Analysis software. Data were then exported to Excel
2016 (Microsoft Corporation, Redmond, WA, USA) and analysed using IBM SPSS Statistics 25 (IBM, Chicago, IL).

Statistical Analysis

All collected data were initially compiled in Excel. Descriptive analysis was performed on the sample games’ data,
reporting observed frequencies and percentages for each study variable through flow diagrams and tables. A diagnostic
analysis of the data was also conducted.

To test for dependency associations of our key variables — ball reversal (BR) and ball possession ending type (BPET)
— with other study variables, we used the Chi-square test for qualitative variables. For quantitative variables, normality
was assessed using the Kolmogorov-Smirnov test, and homogeneity of variances was tested with Levene’s test, followed
by a one-way ANOVA. A significance level of p < 0.05 was set for both tests. The Chi-square (X2) and F (one-way ANOVA)
values, along with degrees of freedom and p-values, were reported to determine the dependency associations among

variables.
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Results

In Figure 2, the distribution of frequencies from the study variables related to possession ending types is showed,
distinguishing between instances where the ball was moved from one side to the opposite side (BR) and when it was not.
The results indicate that possessions involving at least one BR resulted in a higher number of shot attempts, along with
fewer turnovers and deflections. Conversely, when no BR occurred, nearly double the number of fouls were received
compared to possessions that included a ball reversal.

Regarding shot attempts, there were notably more three-point shots attempted and scored when a BR was executed
compared to when it was not. Shot effectiveness showed minimal difference between these types of offensive actions,
while points scored in live play were higher for possessions involving ball reversals. However, total points scored per
possession, including free throws, were greater when no BR was used.

Table 1. Frequency distribution of game variables based on Ball Reversal in possessions.

Effectiveness possession

BR Not BR
Shot effectiveness 804 (28.4%) 806 (25.4%)
Two-point shot attemtps 553 (19.5%) 668 (21%)
Three-point shot attempts 251 (8.9%) 138 (4.3%)
Offensive rebounds 255 (9%) 218 (6.9%)
Shooting foul attempts (FSA =1) 159 (5.6%) 222 (7%)
Total fouls received (BPET =6 ) 196 (6.9%) 381 (12%)

A comparison was made of the instances when a possession ended with a positive outcome depending on whether at
least one BR was used (Table 1). Along with a higher number of three-point shots scored, more offensive rebounds were
captured when the ball was moved to the opposite side. In contrast, a greater number of fouls were drawn both during

shots and in general play when no BR occurred.
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BALL REVERSAL

Ball Reversal: 47,1%; n=2829

No Ball Reversal: 52,9%; n=3178

Total: 100%; n=6007

EFFECTIVENESS
POSS!‘%SSION

|

No Ball Reversal

Successful: 49,9%; n=1584
Unsuccessful: 50,1%; n= 1594
Total: 100%; n= 3178

Ball Possession Ending Type
No Ball Reversal

Shot: 66,1%; n=2102
Turnover: 12,7%; n= 404
Fouls Received: 12%; n= 381
Deflections: 3,9%; n= 123
Other: 5,3%; n= 168
Total: 100%; n=3178

Shot Type
No Ball Reversal

2-Point Shot: 79%; n=1661
3-Point Shot: 21%; n= 441
Total: 100%; n= 2102

|

Shot Effectiveness
No Ball Reversal

2-Point Shot : 40,2%; n= 668
3-Point Shot : 31,3%; n= 138

!

Scoring Efficiency In Live Play
No Ball Reversal

2 points: 76,3%; n=1336
3 points: 23,7%; n=414
Total: 100%; n= 1750

Scoring Efficiency in Possession
No Ball Reversal

0 points: 66,4%; n=2109
1 point: 3,1%; n=98

2 points: 25,2%;: n= 8§00
3 points: 5,3%; n=170
4 points: 0,1%; n=1
Total: 100%; n= 3178

Ball Reversal

Successful: 49,9%; n=1412
Unsuccessful: 50,1%; n= 1417
Total: 100%; n= 2829

Ball Possession Ending Type
Ball Reversal

Shot: 78,6%; n= 2225
Turnover: 8,6%; n=244
Fouls Received: 6,9%; n= 196
Deflections: 2,1%; n= 58
Other: 3,8%; n= 106
Total: 100%; n= 2829

Shot Type
Ball Reversal

2-Point Shot : 65%; n=1446
3-Point Shot : 35%; n="779
Total: 100%; n= 2225

Shot Effectiveness
Ball Reversal

2-Point Shot : 38,2%; n=553
3-Point Shot : 32,2%; n= 251

Scoring Efficiency In Live Play
Ball Reversal

2 points: 59,5%; n=1106
3 points: 40,5%; n=753
Total: 100%; n= 1859

Scoring Efficiency in Possession
Ball Reversal

0 points: 66,6%; n=1884
1 point: 2,1%; n=60

2 points: 21,5%; n=609
3 points: 9,8%; n=276
Total: 100%; n= 2829

Figure 2. Frequency distribution of possession ending type based on Ball Reversals.

Table 2 shows the frequency distribution of ball reversal types used in possessions. Indirect BR was more frequent

than direct BR. However, direct BR were the most common from the second ball reversal onwards within the same

possession.

Table 2. Frequency distribution of Ball Reversal types based on BR order in possession.

Ball Reversal Types

Direct BR Indirect BR Total

TBR (1% 1066 1763 2829
TBR_1 (2™) 483 407 890
TBR_2 (39 101 85 186
TBR_3 (4™ 12 8 20

Total 1662 2263 3925
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When indirect BR types were analysed (Table 3), it was found that indirect BR with an intermediary in the guard position
(3) were the most commonly used, followed by dribble-to-pass reversals (1) and centers acting as intermediaries in low

post.

Table 3. Frequency distribution of indirect Ball Reversal types based on BR order in possession.
Indirect Ball Reversal Types

IBRT (1%) IBRT_1 (2 IBRT_2 (3) IBRT_3 (4™ TOTAL

1 458 153 42 4 657

2 55 14 0 0 69

3 1015 156 18 2 1101

4 40 15 7 1 63

5 66 23 7 0 96

6 129 46 11 1 187
Total 1763 407 85 8 2263

Figure 3 illustrates that as the number of ball reversals increases, so do the shot attempts, particularly three-point shots,
which increase with a higher number of ball movement from one side to the opposite side. Also, a higher number of passes
correlates with an increased attempt rate for three-point shots.

100,00% 100,00%
=]
)
2. 7500%
5
£
B 52,27% 51,50% 51,42% 17 3754
46,11% .

8 50,00% ,11% 0
(5] —
“ 33,86% 35,93% : —
@ 26,73% 27,27% 42,11%
€ 25,00% 2
5 77 13.88% ~
= 21,78% | 2L31%

0,00%

0 1 2 3 4 5
Number of Ball Reversals

Figure 3. Shot type trends based on the number of Ball Reversals.

Chi-square and one-way ANOVA tests were used to examine the dependency associations between primary variables:
Ball Reversals (Table 4) and Ball Possession Ending Types (Table 5), in relation to other study variables. The ball reversal
significantly impacts how possessions conclude, as well as variables related to shot attempts (frequency, accuracy,
opposition level, shot attempt fouls, and free throw attempts) and scoring efficiency (points per possession, live play, and

free throws).
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Table 4. Dependency relations of the Ball Reversals variable.

Ball Reversals X2 Degrees of p-value
freedom
Ball Possession Ending Type 125.7 7 <0.001
Shot attempt 222 2 <0.001
Shot effectiveness 7.13 1 0.008
Offensive rebound 20.2 1 <0.001
Level of Defensive Pressure on Shot 73.1 1 <0.001
Shooting foul attempt 4.7 1 0.03
Free throw attempt 38 3 <0.001
Points per possession 53.8 4 <0.001
Points in live play 50.2 3 <0.001
Points from free throws 27.8 3 <0.001

Significance (p < 0.05)

Significant differences were also found between the possession ending type variable and quantitative variables: ball
reversal types (first, second, and third ball reversal) and indirect ball reversal types (first BR). No significant effects were
observed in indirect ball reversals (second and third). From the fourth BR onward, no significant differences emerged by

ball reversal type.

Table 5. Dependency relations of the ball possession ending type variable.

Ball possession Ending Type X2 Degrees of p-value
freedom
Ball reversal type (1%) 132 14 <0.001
Indirect ball reversal type (1%) 91.8 42 <0.001
Ball reversal type (2") 49.3 14 <0.001
Indirect ball reversal type (2"%) 47.3 42 0.266
Ball reversal type (3™) 24.3 14 0.042
Indirect ball reversal type (3') 20.8 35 0.972

Significance (p < 0.05)

Significant associations were identified between ball possession ending type and qualitative variables: number of ball

reversals, passes, and players involved.

Table 6. Dependency relations of the ball possession ending type variable with study qualitative variables.

Ball Possession Ending Type F-value Degrees of p-value
freedom

Number of ball reversals 15.8 7 <0.001

Number of passes 9.5 7 <0.001

Number of players involved 145 7 <0.001

Significance (p < 0.05)

Discussion

The aim of this study was to analyse the effects of ball reversal (BR) on specific game variables to determine whether
it can be considered a performance indicator in women’s basketball. Matches from the Liga Femenina Endesa were
analysed, evaluating different ball possession ending types and scoring efficiency based on the use of ball reversals,
including the ball reversal type, total number of passes, and the number of players involved in the plays.

The results of this study align with previous research highlighting that ball reversal, by incorporating key offensive
principles of team sports, enhances a team’s offensive performance by increasing the number of shot attempts (Courel et
al.,, 2016). In this context, numerous studies have emphasized that shot attempts represent one of the most reliable
performance indicators during competition (Cabarkapa et al., 2022; Gémez et al., 2008; Leicht et al., 2015; Mikotajec et
al., 2021). Similarly, the systematic review by Canuto et al. (2022) on key statistics in basketball wins and defeats concluded
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that teams with higher success rates tend to attempt more shots. These findings, supported by the analysis presented in
Figure 2, underscore the relevance of ball reversal as a critical strategy for increasing shot frequency, with 78.6% of
possessions that included ball reversal resulting in shot attempts, compared to 66.1% of those without. Consequently, ball
reversal increases shot frequency and creates more opportunities for victory by broadening offensive options. However,
as Suarez-Cadenas et al. (2016) point out, this increase in shot attempts highlights the importance of proper shot selection,
which is essential for optimizing offensive efficiency and minimizing errors.

Our findings further indicate that ball reversal in offensive phases is associated with a higher number of three-point
shot attempts and made, resulting in a significant increase in points scored during games compared to possessions where
this strategy was not employed. Gou and Zhang (2022) demonstrated that an increase in three-point shooting percentages
improved the probability of winning. Additionally, our results suggest that ball reversal not only improves offensive efficiency
but is also associated with a significant reduction in turnovers and deflections during offensive phases. These turnovers
correlate with the quality of the opposing team and occur more frequently against stronger teams (Dong et al., 2021).
Similarly, Sun et al. (2022), in their analysis of the 2019 World Cup, found that high-performing teams had fewer turnovers,
more assists, and higher three-point shooting percentages. Although most of the evidence focuses on men’s basketball,
the results of this study suggest that ball reversal can be equally effective in women’s basketball by reducing offensive
errors and complicating defensive adjustments by opponents.

The only previous study in the scientific literature that examined ball reversal as a tactical action was by Klusemann et
al. (2013), who analysed physical and tactical demands in NCAA men’s basketball players, distinguishing between winning
and losing teams. They found that winning teams reversed the ball from one side to the other 18 times more frequently
than losing teams. Similar results were observed in the present study for women’s basketball. Figure 3 illustrates this trend,
showing an increase in shot attempts as the number of ball reversals per offensive phase increases. In possessions without
ball reversals, 33.9% ended without a shot attempt, while this percentage dropped to 10.5% when four ball reversals were
performed. Three-point shot attempts also increased, rising from 26.7% with one ball reversal to 42.1% with four. Similar
to the findings of Klusemann et al. (2013) in men’s basketball, these results suggest that a higher frequency of ball reversals
in women'’s basketball is associated with an increased number of shot attempts, potentially influencing team victories.

Moreover, the results demonstrate that the number of passes in a possession directly influences the type of outcomes,
following a pattern similar to that observed with ball reversals. A higher number of passes is associated with an increased
percentage of shot attempts at the end of offensive phases. Table 6 confirms significant effects of both the number of
passes and ball reversals on how possessions conclude. According to Serna et al. (2021), playing with more passes
instead of dribbling facilitates the generation of shots with less defensive opposition. Additionally, the results in Table 4
reveal that ball reversals reduce the level of defensive pressure on shots, improving their effectiveness. The importance of
passing for offensive efficiency was studied by Gémez et al. (2013) in both men’s and women’s basketball games across
different phases. Their findings showed that in men’s games, the number of passes and player interactions were
discriminant factors only in the first and last five minutes of the game, with fewer interactions toward the end, favouring
individual actions. However, in women’s games, the number of passes was higher throughout more phases of play. This
difference may be explained by the distinct pace of play between genders. A similar study in soccer found that winning
teams in the Italian league over two seasons had the highest success rates in passes and shots on target across the
league (Hwang, 2024). This effectiveness was determined by the number of shots on target, goals scored, and passes
leading to these shots.

The frequency analysis (Table 2) shows that the most common type of ball reversal is indirect (2,263 possessions),
followed by direct (1,662 possessions). Table 3 details that within indirect ball reversals, 84.7% involve actions such as
dribbling or the use of an intermediate player in a top position, while only 15.3% correspond to interior plays. This contrasts
with men’s basketball, where interior passes are considered essential for increasing offensive effectiveness (Courel et al.,

2016; Courel et al., 2018). Additionally, Serna et al. (2021) emphasized that interior play draws defensive attention and
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facilitates open shots. However, the results suggest an evolution in women'’s basketball tactics, where outside play is
gaining prominence, gradually shifting away from traditional strategies centered on inside players.

In summary, this study demonstrates that ball reversal is a relevant tactical component for offensive performance in
women'’s basketball. Our findings indicate that offensive phases involving ball reversal are associated with a higher
percentage of shot attempts, particularly three-pointers, and a significant reduction in turnovers and deflections, thereby
improving offensive efficiency. Moreover, the statistical analysis confirms that the number of passes and player interactions
directly influence the generation of less contested shot opportunities, highlighting the importance of ball circulation as an
offensive strategy in team sports. These results not only validate ball reversal as an effective tactical tool but also
emphasize its utility in designing specific training strategies and integrating it into detailed analyses of competitive

performance.
Limitations

The unique findings of this study provide valuable insights for practitioners into how ball reversal can be used as a
tactical tool to enhance offensive performance. However, several limitations should be acknowledged. Specifically,
situational variables such as home-court advantage, match status, possession type, and league ranking of the observed

teams, as well as the defensive pressure on players’ passing and receiving actions, were not analysed.

Future Research Directions

It would be interesting, as a future perspective, to analyse the association between ball reversal and situational
variables, as well as the type and location of opposition relative to the receiver. Furthermore, the results encourage
replicating the study with different populations and categories to determine the extent to which this action occurs in the
game, particularly in developmental categories, to facilitate and increase open shots. Assuming a higher level of
complexity, associations could be explored between ball reversal and preceding or subsequent collective actions to identify

the most effective ways to capitalize on this game action.

Conclusions and Practical Applications

This study highlighted the impact of ball reversals on possession endings in women's basketball. The results showed
that this tactical principle increases shot attempts and scoring while reducing turnovers and deflections and promoting a
higher number of offensive rebounds. These improvements emphasize the use of ball reversals to disrupt opposing
defenses and create more favourable opportunities during competition. Consequently, ball reversal is established as a key
performance indicator, facilitating strategic actions that enhance the likelihood of success in women's basketball.

In terms of practical applications, these insights can be highly beneficial for coaches aiming to optimize team
performance. Coaches should design tasks that encourage ball reversals to reduce defensive pressure and promote more
open shot opportunities. For instance, collective game situations such as 3x3 or 4x4, where players are required to execute
at least two ball reversals before attempting a shot, could be implemented. This approach not only fosters offensive actions
but also encourages defensive behaviors such as pass interception, enhancing tactical awareness and creating better
spaces for attacking receptions.

Additionally, assigning double value to possessions that incorporate ball reversals could further incentivize this tactical
action. Coaches should also focus on developing offensive systems that, either directly or indirectly, integrate quick ball
reversals to create more open shooting opportunities, especially for three-point attempts. These strategies leverage the
benefits of ball reversals to improve both individual and team performance in basketball.
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