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Abstract 

Introduction: Although ample evidence demonstrates that tactical and technical indicators play 

a pivotal role in match analysis, a consensus on the most effective predictors of success in 

wheelchair rugby (WR) remains elusive.  

Aim: To analyze potential tactical-technical indicators of points scored and match outcomes in 

WR among elite Brazilian teams.  

Method: Notational analysis was conducted on the semifinals and finals matches of the “II 

Copa dos Campeões de Rugby em Cadeira de Rodas”, using the Lince 1.4 software. Tactical-

technical performance indicators were evaluated by decision-making quality and overall game 

efficiencies and frequencies. Fisher's exact test evaluated the association between decision-

making quality and score outcomes, while an independent t-test compared performance 

differences between winning and losing teams.  

Results: Appropriate decision-making for pass, reception, and throw-in was statistically 

associated with a successful try outcome (P<0.05). Regarding the performance parameter 

efficiencies between winning and losing teams, large and very large effects in favor of winning 

were identified for steals/interceptions (d= 1.2) and throw-ins (d= 2.4), respectively. 

Conclusion: Strategic decision-making related to passing, receiving, and the throw-in seems to 

be essential for scoring tries. Moreover, throw-in efficiency and steals/interceptions emerged 

as possible performance indicators among elite Brazilian teams. 

 

Keywords: Team sports, Para-athletes, Sports for persons with disabilities, Match analysis, 

Observational method 

 

Indicadores tácticos y técnicos en rugby en silla de ruedas: un análisis preliminar de 

equipos brasileños de élite 
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Resumen  

Introducción: No se ha llegado a un consenso sobre los predictores más efectivos del éxito en 

el rugby en silla de ruedas (RSR).  

Objetivo: Este estudio analizó los posibles indicadores táctico-técnicos de los puntos anotados 

y los resultados de los partidos de RSR entre equipos brasileños de élite.  

Método: Se realizó un análisis notacional de los partidos de semifinal y final de la "II Copa de 

Campeones de RSR" utilizando el software Lince 1.4. Los indicadores táctico-técnico se 

evaluaron mediante de la calidad de la toma de decisiones y la eficiencia y frecuencia general 

del juego. 

Resultados: La toma de decisiones apropiada para pases, recepciones y saques mostró una 

asociación estadísticamente significativa con la anotación de un gol (P<0,05). En cuanto a la 

eficiencia de los parámetros de rendimiento entre los equipos ganadores y perdedores, se 

identificaron efectos grandes y muy grandes a favor de los ganadores para robos/intercepciones 

(d= 1,2) y saques (d= 2,4), respectivamente. 

Conclusión:  La toma de decisiones estratégicas relacionadas con pases, recepciones y saques 

parece ser esencial para anotar goles. Además, la eficacia en los saques y en los 

robos/intercepciones surgieron como posibles indicadores de rendimiento significativo entre 

los equipos brasileños de élite. 

 

Palabras clave: Deportes de equipo, Paratletas, Deportes para personas con discapacidad, 

Análisis del juego, Metodología observacional 
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Introduction 

Wheelchair rugby (WR) is recognized as one of the world's most popular Paralympic team 

sports, and has attracted significant attention within the field of sports science. The result of a 

WR match is determined by the number of tries scored by the team (World Wheelchair Rugby, 

2026). To this end, it is essential to consider the offensive (e.g., throw-in, passes and assist) and 

defensive actions (e.g., picks, blocks, steals/interceptions) that contribute to the scoring of tries. 

However, there is a complexity in analyzing these actions during the game (e.g., clear 

operational criteria, key performance indicators, cost-effectiveness) in order to provide 

parameters for success in the sport (Cullinane et al., 2024). 

 Most performance parameters in WR have focused on the athlete’s physical, 

physiological and biomechanical profiles (Altmann et al., 2018; Bakatchina et al., 2024; 

O'Brien et al., 2025; Rhodes et al., 2017), whilst tactical and contextual game variables have 

received less attention (Mason et al., 2019; Molik et al., 2008; Morgulec-Adamowicz et al., 

2010; Quinn et al., 2024). There is evidence that functional classification directly influences 

physical demands and performance during the game, and it is common to distinguish between 

low- and high-scoring athletes for performance analysis (Molik et al., 2008; Morgulec-

Adamowicz et al., 2010; Rhodes et al., 2015). Nevertheless, there remains a paucity of studies 

devoted to the analysis of tactical-technical performance indicators in WR. 

 Match analysis, in general, can identify offensive patterns, defensive organization, 

decision-making and attacker-defender interactions that essentially complement technical and 

tactical preparation (Cullinane et al., 2024; Twist, 2023). Moreover, performance analysts 

collaborate closely with the coaching staff to provide insights on training sessions, match 

performance, and opponent behavior (Parmar et al., 2023). In this regard, an understanding of 

key performance indicators in WR may facilitate the technical training of the selected skills, as 

well as the adoption of new tactics to overcome opposition play, scoring more tries and winning 

matches (Quinn et al., 2024). 

 Despite their importance in conventional rugby (Ortega et al., 2009; Vaz et al., 2019), 

the influence of critical moments (e.g., set pieces and defensive transitions) on the outcomes 

of WR has yet to be thoroughly investigated. Furthermore, the continuous and dynamic nature 

of WR demands not only physical and technical excellence but also high-quality decision-

making under defensive pressure (Orr & Malone, 2010; Twist, 2023). Whilst prior studies have 

established an association between functional classification and offensive efficiency (Molik et 

al., 2008; Morgulec-Adamowicz et al., 2010; Quinn et al., 2024), there remains a paucity of 

statistical modelling concerning the direct relationship between the quality of decision-making 

during these pivotal tactical-technical actions and the probability of scoring a try. 

 Extensive evidence demonstrates that tactical and technical indicators play a pivotal 

role in match analysis (Cullinane et al., 2024; Hughes & Bartlett, 2002), but a consensus on the 

most effective predictors of success in WR remains elusive. Additionally, Brazil is positioned 

among the world's leading WR teams (World Wheelchair Rugby, 2025), yet official 

competitions in Brazil remain under-researched. Therefore, the aim of this study is to analyze 

potential tactical-technical indicators of points scored and match outcomes in WR among elite 

Brazilian teams. The hypothesis is that offensive and defensive performance parameters are 

related to both successful tries and winning matches in this sport. 

 

Method 

This study employed the observational method (Anguera & Mendo, 2013). The observation is 

non-participant and direct, based on the filmed official competition matches. The typical 

behaviors exhibited by WR players have been examined within a real ecological framework, 

without the use of experimental manipulation. This approach enables the evaluation of tactical-

technical performance in authentic competitive settings. 
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Sample 

The data were derived from the on-court actions of four teams, comprising a total of 39 elite 

Brazilian WR athletes distributed across all functional classification categories: 0.5 (n= 8), 1.0 

(n= 5), 1.5 (n= 3), 2.0 (n= 12), 2.5 (n= 4), 3.0 (n= 3), and 3.5 (n= 4). Among the participants, 

10 were members of the Brazilian National Team, representing approximately 83% of the 

national squad. This composition underscores the representativeness of the sample and 

supports its characterization as reflecting the highest level of WR competition in Brazil. 

Consequently, the final sample of analyzed actions comprised 479 throw-ins, 864 receptions, 

454 passes, 142 assists, 363 points scored (tries), and 39 steals/interceptions. 

 

Data collections and analysis procedure 

Notational analysis was conducted on the semifinals and finals matches (for the bronze and 

gold medals) of the “II Copa dos Campeões de Rugby em Cadeira de Rodas” (Brasília, Brazil, 

2023), using the Lince 1.4 software (Gabin et al., 2012). Match videos were obtained from the 

official YouTube channel of the Brazilian Association Wheelchair Rugby (ABRC), and 

information regarding the athletes’ functional classification was collected from the official 

scoresheets available on the ABRC website.  

 The outcome and performance data for each team's match was recorded by a trained 

rater. Prior to data collection, the rater underwent a training protocol comprising three modules. 

Initially, an expert rater conducted a theoretical session (2h) on the utilization of manual video 

analysis software for the purposes of sports performance analysis. This included written 

operational definitions, photographic support and video examples related to the use of Lince 

1.4 software. During the second module (2h), another expert rater demonstrated the practical 

applications of the software and its functions for notational analysis, during which the first 

quarter of an international WR match was analyzed under supervision. The third module (4h) 

involved analyzing the first quarter of a semi-final match from the “II Copa dos Campeões de 

Rugby em Cadeira de Rodas” for the first measure for the reliability analysis. To measure intra-

rater reliability, 10% of each game's total actions were randomly reanalyzed (Tabachnick & 

Fidell, 2019), with an 8-week interval between analyses. The percentage agreement (PA) and 

Cohen's kappa (κ) values for each game action were acceptable (O'Donoghue, 2015): pass (PA= 

81.8%, κ= 0.647), reception (PA= 86.4%, κ= 0.654), assist (PA= 95.5%, κ= 0.818), and throw-

in (PA= 86.4%, κ= 0.704).  

 The game actions were recorded in accordance with the study by Molik et al. (2008), 

as shown in Table 1. Tactical-technical performance indicators were evaluated by decision-

making quality and overall game efficiencies and frequencies. The decision-making processes 

involved in passing, receiving and throwing-in were categorized in order to gather independent 

gameplay components for each athlete. The decision-making criteria (i.e., the distinction 

between appropriate and inappropriate actions) were based on offensive and defensive 

principles, including ball progression, positional play, and ball possession. Furthermore, the 

establishment of these criteria was informed by insights from coaches and experts in the sport. 

Decision-making quality was defined as makes appropriate decisions about what to do with the 

ball during a game (appropriate decisions were coded 1 and inappropriate 0) (Memmert & 

Harvey, 2008). Thus, efficiency (E) was calculated as: E= [(number of appropriate actions – 

number of inappropriate actions) ÷ (total of actions)]*100. Moreover, the match outcome was 

considered as win or loss in order to identify the performance parameters associated with 

winning. The total number of assists, steals and points scored (try) was also used for the 

analysis. The outcome of each offensive sequence was recorded as a successful try (point 

scored) or a failure. Therefore, five performance parameters relating to two groups were 
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selected: offence (pass efficiency, reception efficiency, throw-in efficiency, and number of 

assists) and defense (number of steals/interceptions). 

 

Table 1. Operational definitions for the game actions. 

Game action Definition 

Pass 

A technical action in which a player intentionally passes the ball to a 

teammate. It is an offensive skill used to advance the ball or maintain 

possession. A pass was considered appropriate when the ball was 

thrown in a way that allowed a teammate to successfully receive it; it 

was considered inappropriate when the direction of the ball made it 

difficult or impossible for a teammate to receive it. 

Reception 

This is the action of successfully gaining control of the ball after 

receiving a pass from a teammate. It is a key metric for evaluating a 

player's ability to maintain offensive flow and secure possession under 

defensive pressure. A reception is considered appropriate when the 

player successfully catches the ball from a pass by another teammate; it 

was considered inappropriate when the player fails to catch the ball 

properly, whether due to a technical error or lack of coordination, 

potentially resulting in a loss of possession. 

Throw-in 

The specific action of restarting play by tossing the ball into the court 

from the sidelines or end lines after a stoppage. A throw-in was 

considered appropriate when the throw-in was executed and a 

teammate caught the ball; it was considered inappropriate when the 

player who took the throw-in missed the pass, which could have meant 

losing possession of the ball. 

Assist The last ball passed that creates a score. 

Steal/Interception 

A steal occurs when a defensive player intentionally gains possession 

of the ball. Otherwise, it occurs when an attacking player loses 

possession of the ball. 

Point scored (try) 
It occurs when a player crosses the opponent's try line while in 

possession of the ball. 

Note: Adapted from Molik et al. (2008). 

 

Data analysis 

Data on categorical variables were reported using absolute (n) and relative (%) frequencies. 

For quantitative variables, mean and standard deviation (SD) were employed for descriptive 

analysis. The bootstrap method (k= 1000, with replacement) was applied to all analysis to 

estimate the 95% confidence interval (95%CI) (Carpenter & Bithell, 2000). Fisher's exact test 

was used to analyze the association between decision-making quality (appropriate vs. 

inappropriate) across game actions (passes, receptions, and throw-ins) and score outcomes 

(successful try vs. failure). The magnitude of these associations was quantified using the Odds 

Ratio (OR). OR were not calculated for variables presenting zero frequencies in contingency 

table cells, as this mathematically prevents the calculation. The independent t test was applied 

to verify differences between winners and losers teams. The magnitude of these differences 

was quantified using the Cohen’s d, and interpreted as d < 0.20 trivial, d= 0.20-0.59 small, d= 

0.60-1.19 moderate, d= 1.20-1.99 large, d= 2.00–3.99 very large and d ≥ 4.0 almost perfect 
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(Hopkins et al., 2009). The analysis was performed using the IBM Statistical Package for the 

Social Sciences (SPSS) program, version 27.0 (IBM Corp., Armonk, USA), and the statistical 

significance was set at P<0.05. 

 

Results 

With the exception of the bronze medal match (a 4-point margin), the other matches were 

considered balanced (a 10-18-point margin). Tables 2 and 3 detail the association between the 

decision-making quality of game action (pass, reception, and throw-in) and the occurrence of 

a try (point scored) for winning and losing teams, respectively. For both groups, appropriate 

decision-making across all three game actions was statistically associated with a successful try 

outcome (P<0.05). 

 

Table 2. Making decision analysis for the winners WR teams.  

Game 

action 

Making-decision 

quality 

Try 

(Success) 

Try 

(Failure) 

P-

value 

OR (95% 

CI)a 

Pass 
Appropriate 139 (100.0) 35 (71.4) <0.001 - 

Inappropriate 0 (0.0) 14 (28.6)   

Reception 
Appropriate 225 (100.0) 162 (95.9) <0.001 - 

Inappropriate 0 (0.0) 7 (4.1)   

Throw-in 
Appropriate 174 (99.4) 38 (90.5) <0.001 

18.3 (2.0 to 

37.3) 

Inappropriate 1 (0.6) 4 (9.5)   

Note: Data reported by absolute (n) and relative (%) frequency. P-value for the Fisher’s Exact 

Test. aConfidence interval based on bootstrap method. 

 

 In winning teams (Table 2), appropriate throw-ins were a relevant predictor of offensive 

success, increasing the odds of scoring a try by 18 times (95%CI: 2.0 to 37.3, P<0.001) 

compared to inappropriate throw-ins. Particularly, 100% of the tries scored by winning teams 

were preceded by appropriate passes and receptions, which resulted in a significant association 

(P<0.05) but prevented the calculation of OR due to the absence of inappropriate actions 

leading to a try. 

 For the losing teams (Table 3), an appropriate pass increased the odds of scoring a try 

by 10 times (95%CI: 4.1–26.1, P<0.001). Similarly, an appropriate throw-in increased the odds 

by 13 times (95%CI: 2.9–58.7, P<0.001), compared to an inappropriate decision. Reception 

quality also showed a significant positive association with scoring a try (P= 0.002) in the losing 

group. 

 

Table 3. Making decision analysis for the losers WR teams.  

Game 

action 

Making-decision 

quality 

Try 

(Success) 

Try 

(Failure) 

P-

value 

OR (95% 

CI)a 

Pass 
Appropriate 157 (96.3) 73 (71.6) <0.001 

10.4 (4.1 to 

26.1) 

Inappropriate 6 (3.7) 29 (28.4)   

Reception 
Appropriate 230 (100.0) 228 (95.0) 0.002 - 

Inappropriate 0 (0.0) 12 (5.0)   

Throw-in Appropriate 160 (98.8) 86 (86.0) <0.001 
13.0 (2.9 to 

58.7) 
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Inappropriate 2 (1.2) 14 (14.0)   

Note: Data reported by absolute (n) and relative (%) frequencies. P-value for the Fisher’s Exact 

Test. aConfidence interval based on bootstrap method. 

 

 Table 4 compares the overall performance parameter efficiencies between winning and 

losing teams. The analysis revealed no significant differences regarding pass efficiency, 

reception efficiency, the number of assists, or the number of steals/interceptions between the 

match outcomes (P>0.05). However, a large ES was observed for steals/interceptions (d= 1.2). 

Moreover, winning teams demonstrated a higher throw-in efficiency compared to losing teams, 

presenting a very large ES (d= 2.4, P= 0.014). The number of points scored (tries) did not show 

a statistically significant difference between winning and losing teams, although a large ES has 

been detected (d= 1.7). 

 

Table 4. Performance parameter differences between winning and losing teams according to 

the match outcome. 

Performance parameter Loss Win P-value ES (95% CI) 

Pass efficiency 82.0 (36.1) 90.4 (19.1) 0.693 0.291 (−1.6 to 2.2) 

Reception efficiency 94.7 (5.4) 96.7 (3.6) 0.556 0.436 (−1.5 to 2.4) 

Throw-in efficiency 89.3 (3.2) 95.4 (1.5) 0.014 2.441 (−0.1 to 5.0) 

Number of assists 20 (4) 15 (4) 0.136 −1.250 (−3.3 to 0.9) 

Number of steals/interceptions 4 (1) 6 (2) 0.076 1.265 (−0.9 to 3.4) 

Points scored (try) 40 (8) 51 (5) 0.051 1.649 (−0.6 to 3.9) 

Note: Data reported by mean and SD. ES, effect size presented by Cohen’s d. P-value for the 

t independent test. 

 

Discussion 

Research on rugby has centered on offensive efficiency through functional classification and 

lineup structure, yet there has been no statistical modelling of the relationship between 

performance parameters and game outcome. The present investigation analyzed potential 

tactical-technical indicators of points scored and match outcomes in WR among elite Brazilian 

teams. The hypothesis that offensive and defensive performance parameters are related to both 

successful tries and winning matches in this sport was partially supported. Our data indicated 

that strategic decision-making, throw-in efficiency and steals/interceptions seem to be 

important performance indicators among elite Brazilian teams.  

 The findings of the present study indicated that a well-executed throw-in increased the 

chance of a try for both winning and losing teams. Consequently, when players are under 

pressure to defend, they must make quick decisions that are accurate. In the context of standing 

rugby, set pieces are widely recognized as being indispensable for achieving optimal 

performance at the highest levels of competition (Ortega et al., 2009; Vaz et al., 2019). This 

highlights the importance of throw-ins as a potential deciding factor among elite Brazilian 

teams. However, further research is required to confirm this assertion. 

 Another interesting result was the positive correlation between effective passing and 

receiving skills and try-scoring opportunities across all teams analyzed. Moreover, losers and 

winners presented similar results for pass and reception. This finding suggests that the ability 

to execute passes and receive the ball competently is considered the standard of excellence in 

WR among elite Brazilian teams. In order to explain the excellent efficiency values observed 
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(>80%), it is highly probable that the teams studied will exhibit clear communication between 

teammates and an awareness of each other's abilities (Orr & Malone, 2010). In light of the fact 

that passes and receptions are associated with other offensive actions that can result in a try, 

these fundamental skills can be considered crucial for success in WR. 

 In terms of practical application, a large magnitude of effect for steals/interceptions 

indicates that they can play a decisive role in both defensive and offensive transitions. This 

underlines the importance of prioritizing steals/interceptions within training regimens. 

However, the efficiency of these actions varies according to the athlete's functional 

classification, with higher classes demonstrating superior performance in comparison to lower 

classes (Molik et al., 2008; Morgulec-Adamowicz et al., 2010). Moreover, a recent study 

observed that 'high-low' offensive team's lineup structure may generate fewer turnovers (due 

to steals/interceptions) than expected, thereby increasing the likelihood of possession resulting 

in a try (Quinn et al., 2024). 

 In WR, the team's success in scoring is contingent not only on the achievement of a try 

by a player, but also on the team's ability to execute a play (Orr & Malone, 2010). It is evident 

that, despite the necessity for greater teamwork in order to achieve successful assists, this skill 

can be a viable solution for winning matches. Interestingly, our study found an advantage for 

losing teams on the question of assists. One potential explanation for this might be related to 

functional classes. It is reasonable to speculate that teams with players occupying higher 

functional classes (e.g., 3.5) may employ these players in individual plays, while teams lacking 

such players require more collective plays, as evidenced by a greater number of assists.  

 Very few studies have conducted match analyses to identify key tactical-technical 

indicators in the context of WR (Mason et al., 2019; Molik et al., 2008; Morgulec-Adamowicz 

et al., 2010; Quinn et al., 2024; Rhodes et al., 2015). Our data, obtained from elite Brazilian 

teams, demonstrated that the primary performance parameters that differentiate winning and 

losing teams are throw-in efficiency and number of steals/interceptions. This information may 

assist coaches and athletes in designing more effective training sessions and providing elements 

to improve tactical-technical aspects (Cullinane et al., 2024; Hughes & Bartlett, 2002; Parmar 

et al., 2023). Furthermore, the clear identification of these variables enables the enhancement 

of structured observation instruments (scouts). 

 Despite the practical applicability of this study, it is important to acknowledge the 

limitations of the research. The investigation examined specific matches (semi-finals and 

finals), which constitutes an inherent restriction due to the reduced sample size, yet it represents 

the highest level of competition. This limitation also affected the possibility of relating the 

specific role of low-pointers and high-pointers in the execution of these success variables 

(Mason et al., 2019), as well as the offensive lineup structures (Molik et al., 2008; Morgulec-

Adamowicz et al., 2010; Quinn et al., 2024). Due to logistical constraints, a single rater was 

assigned to perform match analysis. Therefore, the incorporation of additional raters, a wider 

array of actions, and rugby players with diverse training levels and backgrounds is fundamental 

to ascertain the replicability of the findings. 

 

Conclusion 

Strategic decision-making related to passing, receiving, and the throw-in seems to be essential 

for scoring tries. Moreover, throw-in efficiency and steals/interceptions emerged as possible 

performance indicators among elite Brazilian teams. These findings may offer preliminary 

insights into the tactical-technical indicators linked to success in WR. 

 

Data availability 

All relevant data is in the article. For further information, contact the corresponding author. 
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