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The aim of the present study was to analyze the changes of game-related statistics in expert players across their whole sports careers. From an initial sample including 252 professional basketball players competing in Spanish first division basketball league (ACB) in the 2017–2018 season, 22 met the inclusion criteria. The following game-related statistics were studied: average points, assist, rebounds (all normalized by minute played), 3-point field goals percentage, 2-point field goals percentage, and free throws percentage per season. Each variable was individually investigated with a customized excel spreadsheet assessing individual variations and career trends were calculated. The results showed a positive trend in most of the investigated players in assists (91% of cases) and free throw percentages (73% of cases). Similar percentages of positive and negative trends were observed for all the other game-related statistics (range: 41–59% for negative and positive, respectively). In conclusion, an increase in assist and free throw performance was shown in the investigated players across their playing career. This information is essential for basketball coaches suggesting the use of most experienced players in the final moments of the game.
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INTRODUCTION

Basketball is a team sport characterized by the execution of series of skills in multiple situations occurring across the game. In particular, game-related statistics are fundamental and their level might depend on the players’ characteristics and training experience. Most of the game related statistics depends on multifactorial variables (i.e., offensive and defensive tactics) determining a complex dynamic system during games, which is difficult to control in its totality. The use of performance analysis in sport with the determination of the most important game related statistics during the game aims to improve the team performance, increasing the knowledge of the performance of each player. Specifically, game-related statistics are key tools for basketball coaches providing reliable information about teams’ performance such as those distinguishing between successful and unsuccessful teams. Previous investigations widely studied the game-related statistics mostly assessing team performance in order to determine the most valuable players and the importance of certain positions such as guards, forward and centers (e.g., Sampaio et al., 2006a), to evaluate the impact of rule changes (e.g.; Gómez et al., 2006a; Ibáñez et al., 2018), the effect of home advantage (e.g.; Carron et al., 2005; Pollard, 2008; Watkins, 2013), the importance of starters and bench players regarding their contribution to the game (e.g.; Sampaio et al., 2006b), the scoring strategies differentiating between winning and losing teams in women’s basketball FIBA Eurobasket (e.g.; Conte and Lukonaitiene, 2018). It is important to note that in basketball several game related statistics have been used, while only some of them were deemed fundamental. Previous discriminant analyses quantitatively determined the team performance indicators (TPI), identified as a variable able to define the most important aspect of performance (Hughes and Bartlett, 2002) and compare different leagues (Sampaio and Leite, 2013), which most affect the game outcome (Gomez et al., 2008; Ibánez et al., 2008). In particular, Yu et al. (2008), established a list of the most influential TPI’s (Technical Performance Indices) such as points per game (PPG), field goals made (FGM), rebounds, assists, turnovers, blocks, fouls, and steals. Sampaio et al. (2013) included also free throws as an important technical performance indicator. The TPIs with the most impact on the outcome of a season in Spanish first division (ACB) teams were shooting percentage (both 2-point and 3-point percentage), assists and rebounds (García et al., 2013; Gómez et al., 2008). However, to the best of our knowledge, no previous investigations assessed players’ individual game related statistics across a long period of time. Indeed, players’ experience might play a fundamental role in improving players’ game related statistics effectiveness. Therefore, studies addressing this topic are warranted.

The performance of a player across his career might play a fundamental role in distinguishing between elite and non-elite players. Indeed, acquiring playing experience, players could have a better performance due to the demand of basketball game to perform complex actions that require high anticipatory skills in difficult situations. Indeed, these high anticipatory skills can be translated into scoring and passing related variables concerning about game-related statistics (Sampaio et al., 2015), and therefore they become an important variable deeming further analysis in basketball. In fact, elite players perceive better their environmental information and are capable of adapting their behavior accordingly and consequently perform better compared to other non-elite players (Aglioti et al., 2008). Therefore, playing experience might be essential in increasing players’ anticipatory skills and consequently their game performance.

It has been previously showed that performance slowly decrease after reaching the peak period of the player career (Baker et al., 2013). In basketball, Baker et al. (2013), found that the typical basketball career lasts about 11 years, with the longest career studied being 23 years of playing at an elite level. However, it is not clear the performance changes across players career, and their trend (i.e., positive or negative) calling for further studies in this area. Therefore, the aim of this study was to descriptively analyze TPI changes throughout the career of expert basketball players, assessing the possible performance trend.

MATERIALS AND METHODS

Participants

From an initial sample of 252 professional basketball players competing in ACB, 22 players (9 backcourt and 13 frontcourt) were selected for this study based on the following inclusion criteria determined by a group of experts, who were identified according to Swann et al. (2015) guidelines: (a) male players, currently playing in the ACB league in the season 2017–2018; (b) to have a minimum playing experience of 10 years (including only season in which they effectively played) in the first division of any country with at least an average of 25% of number of games and minutes played per season; (c) to possess a minimum of 5 years playing experience in first division of any league amongst the top 30 countries in the FIBA Ranking (at February 28, 2018); (d) to have played at least 75% of their professional careers in any country’s first division league, consequently no years played in lower division leagues were analyzed. The aim of these criteria was to ensure the highest quality of the sample for expert players with a solid number of games and minutes played each season (Swann et al., 2015).

Procedure

The databases used to obtain the game related statistics of each season for the studied players were the ACB official web page1 for any season played in the ACB league, and the RealGM website2, or the official ACB guide released by the Spanish Basketball Association for any season played outside Spain. These databases are normally used in studies related with basketball, and basketball statistics and are considered valid and reliable (Gómez et al., 2018).

The following game-related statistics for each season were recorded and analyzed: average points, assist, rebounds, 3-point field goals percentage, 2-point field goals percentage and free throws percentage per season. The variable point, assists and rebounds were normalized by minute played with the following formula (example for points scored: mean seasonal points scored/mean seasonal minute played ∗40 min). All the data for these game-related statistics, for every season and every player included in this study were storage in a database and once they were used for the statistical analysis.

Statistical Analysis

All statistical analyses were performed with a customized excel spreadsheet specifically developed to monitor individual changes and trends in a rigorous quantitative way (Hopkins, 2017). Recently, this excel spreadsheet has been adopted to assess individual changes in team sports (Siahkouhian and Khodadadi, 2013; Loturco et al., 2017; Colyer et al., 2018; Hurst et al., 2018) and specifically in basketball (Pliauga et al., 2018). This statistics approach could be used as a possible alternative to previously used methodologies such as the ANOVA factor (Yu et al., 2008) or the Jonckheere–Terpstra test (Leite and Sampaio, 2012). The individual trends across playing career for each investigated player were then quantified and the percentage of players documenting a positive, negative or steady (when the result is zero) slope were calculated using the following formula y = m⋅x+n. Figures 1–6 are an example of the individual points and trendlines obtained via the Hopkins spreadsheet and that were later analyzed.
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FIGURE 1. Individual trend of one participant for average points per season normalized by minute.
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FIGURE 2. Individual trend of one participant for average rebounds per season normalized by minute.
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FIGURE 3. Individual trend of one participant for average assists per season normalized by minute.
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FIGURE 4. Individual trend of one participant for 3-point percentage per season.
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FIGURE 5. Individual trend of one participant for 2-point percentage per season.




[image: image]

FIGURE 6. Individual trend of one participant for free throw percentage per season.



RESULTS

The mean slope for each performance indicator and the number of cases in which the slope was positive, steady, or negative are shown in Table 1. Results revealed that most of the players have a positive trend in assists (91% of the cases) free throws (73% of the cases), and 3-point percentage although with a lower value (59%). Conversely, there were no differences of positive and negative trends reported for the other investigated parameters (Table 1).

TABLE 1. Mean slope and number of cases of each variable.
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DISCUSSION

The aim of this study was to analyze the trends TPIs throughout the career of expert basketball players. The results revealed that assists and free throws were the two TPIs mostly showing a positive trend during players’ careers. Specifically, the 91% of the studied players have a positive tendency in assists, with a mean slope of 0.15, and 73% of them have a positive tendency in free throws, with a mean slope of 0.95. Also, 59% of the players increase their 3-point percentage, but this result might have been influenced by the fact that more frontcourt than backcourt players met our inclusion criteria.

Basketball is a sport where situations change quickly and continuously as a result of the combination of factors such as the position of opponents in the field and their tactical behavior, the position of the ball and the timing of the offensive movements (Altavilla and Raiola, 2014). Therefore, players are required to decide an appropriate response with a proper timing and executing it in a correct spacing. Often, players are subject to defensive pressure and the more skilled and experienced players might be able to anticipate events and perform unhurried actions as a result of their improved ability to “read the game” (Sampaio et al., 2004). In this context, executing a successful pass (i.e., assist) assume a fundamental importance in basketball. Indeed, when analyzing the mechanism of this technical action, the assist requires a combination of good decision making in court, coordination, anticipation, timing, and a good execution (Melnick, 2001; Gómez et al., 2006b). Previous research demonstrated that assists and free throw percentage are two of the most factors to win a game (Dias, 2007; Gómez and Lorenzo, 2007; Sampaio et al., 2015). Moreover, Sampaio et al. (2004), suggested that assists are indicators of players’ maturity and experience, increasing in number as the player gets a better ability to read the game due to the years of playing experience. The results of our investigation highlighted supporting results, since most of the investigated players increased their assist performance across their playing career. This information seems essential for basketball coaches, who can rely on the performance of more experienced basketball players characterized by a better tactical awareness in order to execute successful passes and increase the scoring possibilities during the game. Indeed, Melnick (2001) showed a positive correlation between number of assists of a team and a better win-loss record through a season.

Free throws have also been demonstrated to be performance indicators differentiating between winning and losing teams in particular in close games (Ibánez et al., 2008; Conte et al., 2018; Gómez et al., 2018). Therefore, it was expected that players increasing their experience and possibly assuming a leadership and fundamental role in their team would increase their free throw performance during their career. Accordingly, our results demonstrated an increased trend across players’ career for free throws and therefore possibly increasing their teams’ possibility to be successful. In this sense, experience accumulated in games and practices is the most crucial factor for developing expertise in one aspect (Gómez et al., 2018). An increase in the percentages of free throws can be associated with the fact that players have already mastered the shooting during their years of training. Interestingly, a previous investigation showed that free throws shooting trajectories are more efficient and possess a lower variability in more experienced players compared to less experienced players (Button et al., 2003). The practical application of our result is that coaches should favor the participation of most experienced players in last minutes of close games, when usually there are higher number of fouls generating free throws opportunities.

Other variables such as points, rebounds, and 2-point percentage did not show any trend increase across the players’ career. A possible reason for this finding is that these variables might be more influenced by physical factors (i.e., strength, power, and fitness), which showed a decrease during the lifespan (Horton et al., 2008). Even though experienced players compensate this decrease in their physical abilities with a better understanding of the games’ tactical aspects, better timing and spacing and better decision-making abilities, it seems not enough to show a positive trend according to the results of our investigation.

Although this investigation provides basketball coaches with useful information, some limitations should be mentioned. Firstly, the results might have been influenced by some confounding factors such as injuries across the season, the playing status (i.e., starting vs. bench players), economical aspects such as players’ contracts and players and/or coaching staffs changing teams during investigated period. Therefore, future studies are warranted in order to overcome these limitations possibly controlling these factors. However, to the best of our knowledge, this investigation provides the first evidence about the individual trend in players’ performance across their playing career and notably increase the knowledge in this field. Moreover, further studies should be designed in order to assess players’ individual season-by-season changes across their playing career.

CONCLUSION

The results of this investigation suggest that as the players acquire years of experience in first division elite teams, their assists per game and free throw percentage increase. Conversely, other game-related statistics such as points, rebounds, 3-point percentage, and 2-point percentage showed both positive and negative trends in the investigated players resulting in a high between players variability. Finally, further research is required in this field using an individualized approach to increase the knowledge about players’ performance across their playing career.

AUTHOR CONTRIBUTIONS

All authors listed have made a substantial, direct and intellectual contribution to the work, and approved it for publication.

FOOTNOTES

1 http://www.acb.com

2 https://basketball.realgm.com

REFERENCES

Aglioti, S., Cesari, P., Romani, M., and Urgesi, C. (2008). Action anticipation and motor resonance in elite basketball players. Nat. Neurosci. 11, 1109–1116. doi: 10.1038/nn.2182

Altavilla, G., and Raiola, G. (2014). Global vision to understand the game situations in modern basketball. J. Phys. Educ. Sport 14, 493–496.

Baker, J., Koz, D., Kungl, A. M., Fraser-Thomas, J., and Schorer, J. (2013). Staying at the top: Playing position and performance affect career length in professional sport. High Ability Stud. 24, 63–76. doi: 10.1080/13598139.2012.738325

Button, C., Macleod, M., Sanders, R., and Coleman, S. (2003). Examining movement variability in the basketball free-throw action at different skill levels. Res. Q. Exerc. Sport 74, 257–269. doi: 10.1080/02701367.2003.10609090

Carron, A. V., Loughhead, T. M., and Bray, S. R. (2005). The home advantage in sport competitions: Courneya and Carron’s (1992) conceptual framework a decade later. J. Sports Sci. 23, 395–407. doi: 10.1080/02640410400021542

Colyer, S. L., Stokes, K. A., Bilzon, J., Holdcroft, D., and Salo, A. I. T. (2018). The effect of altering loading distance on skeleton start performance: is higher pre-load velocity always beneficial? J. Sports Sci. 36, 1930–1936. doi: 10.1080/02640414.2018.1426352

Conte, D., and Lukonaitiene, I. (2018). Scoring Strategies Differentiating between Winning and Losing Teams during FIBA EuroBasket Women 2017. Sports 6:50. doi: 10.3390/sports6020050

Conte, D., Tessitore, A., Gjullin, A., Mackinnon, D., Lupo, C., and Favero, T. (2018). Investigating the game-related statistics and tactical profile in NCAA division I men’s basketball games. Biol. Sport 35, 137–143. doi: 10.5114/biolsport.2018.71602

Dias, J. M. (2007). The stats value for winning in the world basketball championship for men 2006. Fit. Perform. 6, 57–61. doi: 10.3900/fpj.6.1.57.e

García, J., Ibáñez, S. J., Martínez, R., Leite, N., and Sampaio, J. (2013). Identifying Basketball Performance Indicators in Regular Season and Playoff Games. J. Hum. Kinet. 36, 163–170. doi: 10.2478/hukin-2013-0016

Gómez, M. A., Avugos, S., Oñoro, M. A., Lorenzo, A., and Bar-Eli, M. (2018). Shaq is not alone: free-throws in the final moments of a basketball game. J. Hum. Kinet. 62, 135–144. doi: 10.1515/hukin-2017-0165

Gómez, M. A., and Lorenzo, A. (2007). Análisis discriminante de las estadísticas de juego entre bases, aleros y pívots en baloncesto masculino. Apunts 87, 86–92.

Gómez, M. A., Lorenzo, A., Barakat, R., Ortega, E., and Palao, J. M. (2008). Differencesin game-related statistics of basketball performance between men’s winning and losing teams according to game location. Percept. Mot. Skills 106, 98–107. doi: 10.2466/pms.106.1.43-50

Gómez, M. A., Lorenzo, A., Sampaio, J., and Ibáñez, S. J. (2006a). Differences in game-related statistics between winning and losing teams in women’s basketball. J. Hum. Mov. Stud. 51, 357–369.

Gómez, M. A., Tsamourtzis, E., and Lorenzo, A. (2006b). Defensive systems in basketball ball possessions. Int. J. Perform. Anal. Sport 6, 98–107. doi: 10.1080/02640414.2013.792942

Gomez, M. A., Lorenzo, A., Sampaio, J., Ibanez, S. J., and Ortega, E. (2008). Game related statistics that discriminated winning and losing teams from the Spanish men’s professional basketball teams. Coll. Antropol. 32, 451–456.

Hopkins, W. G. (2017). A Spreadsheet for Monitoring an Individual’s Changes and Trend. Sportscience 21, 5–9.

Horton, S., Baker, J., and Schorer, J. (2008). Expertise and aging: maintaining skills through the lifespan. Euro. Rev. Aging Phys. Act. 5, 89–96. doi: 10.1007/s11556-008-0034-5

Hughes, M. D., and Bartlett, R. M. (2002). The use of performance indicators in performance analysis. J. Sports Sci. 20, 739–754. doi: 10.1080/026404102320675602

Hurst, C., Batterham, A. M., Weston, K. L., and Weston, M. (2018). Short and long-term reliability of leg extensor power measurement in middle-aged and older adults. J. Sports Sci. 36, 970–977. doi: 10.1080/02640414.2017.1346820

Ibáñez, S. J., García-Rubio, J., Gómez, M. A., and González-Espinosa, S. (2018). The Impact of Rule Modifications on Elite Basketball Teams’ Performance. J. Hum. Kinet. 64, 181–193. doi: 10.1515/hukin-2017-0193

Ibánez, S. J., Sampaio, J., Feu, S., Lorenzo, A., Gómez, M. A., and Ortega, E. (2008). Basketball game related statistics that discriminate between team’s season-long success. Euro. J. Sport Sci. 8, 369–372. doi: 10.1080/17461390802261470

Leite, N. M. C., and Sampaio, J. E. (2012). Long-Term Athletic Development across Different Age Groups and Gender from Portuguese Basketball Players. Int. J. Sports Sci. Coach. 7, 285–300. doi: 10.1260/1747-9541.7.2.285

Loturco, I., Pereira, L. A., Kobal, R., Kitamura, K., Cal Abad, C. C., Marques, G., et al. (2017). Validity and Usability of a New System for Measuring and Monitoring Variations in Vertical Jump Performance. J. Strength Cond. Res. 31, 2579–2585. doi: 10.1519/JSC.0000000000002086

Melnick, M. J. (2001). Relationship between team assists and win-loss record in the National Basketball Association. Percept. Mot. Skills 92, 595–602. doi: 10.2466/pms.2001.92.2.595

Pliauga, V., Lukonaitiene, I., Kamandulis, S., Skurvydas, A., Sakalauskas, R., Scanlan, A., et al. (2018). The effect of block and traditional periodization training models on jump and sprint performance in collegiate basketball players. Biol. Sport 35, 373–382. doi: 10.5114/biolsport.2018.78058

Pollard, R. (2008). Home Advantage in football: a current review of an unsolved puzzle. Open Sports Sci. J. 1, 12–14. doi: 10.2174/1875399X00801010012

Sampaio, J., Ibáñez, S., and Lorenzo, A. (2013). “Basketball,” in Routledge Handbook of Sport Performance Analysis, eds T. McGarry, P. O’Donoghue, and J. Sampaio (London: Routledge), 357–366.

Sampaio, J., Ibáñez, S. J., and Feu, S. (2004). Discriminative power of basketball game-related statistics by level of competition and sex. Percept. Mot. Skills 99, 1231–1238. doi: 10.2466/pms.99.3f.1231-1238

Sampaio, J., Ibáñez, S., Lorenzo, A., and Gomez, M. (2006a). Discriminative game related statistics between basketball starters and nonstarters when related to team quality and game outcome. Percept. Mot. Skills 103, 486–494.

Sampaio, J., Janeira, M., Ibáñez, S., and Lorenzo, A. (2006b). Discriminant analysis of game-related statistics between basketball guards, forwards and centres in three professional leagues. Euro. J. Sport Sci. 6, 173–178. doi: 10.1080/17461390600676200

Sampaio, J., and Leite, N. (2013). “Performance Indicators in Game Sports,” in Routledge Handbook of Sports Performance Analysis (1st ed.), eds T. McGarry, P. O’Donoghue, and J. Sampaio (New York, NY: Routledge Handbooks).

Sampaio, J., McGarry, T., Calleja-González, J., Jiménez Sáiz, S., Schelling i del Alcázar, X., and Balciunas, M. (2015). Exploring Game Performance in the National Basketball Association Using Player Tracking Data. PLoS One 10:e0132894. doi: 10.1371/journal.pone.0132894

Siahkouhian, M., and Khodadadi, D. (2013). Narita target heart rate equation underestimates the predicted adequate exercise level in sedentary young boys. Asian J. Sports Med. 4, 175–180. doi: 10.5812/asjsm.34255

Swann, C., Moran, A., and Piggott, D. (2015). Defining elite athletes: issues in the study of expert performance in sport psychology. Psychol. Sport Exerc. 16, 3–14. doi: 10.1016/J.PSYCHSPORT.2014.07.004

Watkins, P. (2013). Revisiting the Home Court Advantage in College Basketball. Int. J. Sport Soc. 3, 33–42. doi: 10.18848/2152-7857/CGP/v03i01/53892

Yu, K., Su, Z., and Zhuang, R. (2008). An Exploratory Study of Long-Term Performance Evaluation for Elite Basketball Players. Int. J. Sports Sci. Eng. 2, 195–203.

Conflict of Interest Statement: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2019 Lorenzo, Lorenzo, Conte and Giménez. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-10-00421-t001.jpg
Expert players (N = 22)

Positive Mean slope Steady Negative Mean slope

Points 10 0,24 0 12 -0,37
Assists 20 0,15 1 1 -0,1

Rebounds 10 0,12 0 12 -0,07
3-point % 13 0,86 1 8 -0,53
2-point % 10 0,37 0 12 -0,49
Free throw % 16 0,95 0 6 -0,35
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