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Abstract

The National Basketball Association (NBA) is the highest form of professional basketball in the world in terms of competition 
and revenue. The financial investment into each player increases each season, not only in terms of salary but also into their care 
via support staff (Athletic Trainers, Strength and Conditioning Coaches), Nutrition, etc. When teams have deep playoffs runs, 
their parent organizations stand to make large amounts of revenues from television deals, ticket sales, and apparel. It would 
seem logical that keeping their players healthy would be a high priority and this aligns with the current trend into popular 
concepts like workload management. Workload management seeks to find the optimal window of work and rest for players 
both on and off the court. In accordance with these concepts, this paper used Machine Learning (ML) to explore whether two 
season of data (2021-2022, 2022-2022) injury and final rankings could accurately predict the final rankings of the 2023-2024 
season. Using a Support Vector Regression (SVE), the relationships between games missed-rankings, and season-ranking were 
explored and found to be weak (R^2 score: .0004, MSE: 76.9). Using injuries and rankings as the sole proxies for success, 
caution is warranted as human success is not binary. However, recent clinical evidence from high performance teams and the 
evolving style of the NBA may be pointing towards the merit of availability being a key controllable contributor to winning.
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NBA: National Basketball Association; ML: Machine Learning; 
SVE: Support Vector Regression; NFL: National Football 
League; NBA: National Basketball Association; MLB: Major 
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Soccer; CBA: Collective Bargaining Agreements.

Introduction 

Competition athletics ranges from scholastic, to 
recreational, collegiate, and professional. Prior to 2021, 
scholastic competition was meant as time for mass 
participation and student-athletes to explore sports, learn 
motor patters, and learn lessons that stretch beyond the field 
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[1]. Recreationally, this presents an opportunity for adults to 
socialize, stay fit, and be happy. However, when it comes to 
competition, rules like NIL (Name, Image, and Likeness) in 
the NCAA and Professional Leagues focus on winning, and 
ultimately revenue [2]. In the United States, the 5 primary 
leagues are the National Football League (NFL), National 
Basketball Association (NBA), Major League Baseball (MLB), 
National Hockey League (NHL), and Major League Soccer 
(MLS) of these leagues, the NBA has the highest salaries from 
a roster size standpoint. The current NBA roster consists of 
15 players and 3 two-way players which are allowed a certain 
amount of games with the parent club and the rest with the 
G-league team (minor league affiliate) (www.gleague.nba.
com). The average salary of an NBA player for the 2024-
2025 season was $11,910,649 and the league minimum was 
$1,157,153 (www., sportsillustrated.com). The salary of 
players has only increased through the years which means 
the financial investment from each organization into each 
player has also increased.

This is evident through larger practice facilities, larger 
and more specialized support staffs, and better-quality 
collective bargaining agreements (CBA) [3]. It would seem 
reasonable that organizations would want each player to 
optimize their performance by being healthy and be available 
for all 82 games of the NBA season. This concept has become 
difficult with the travel schedule, game density, and off-court 
demands required from NBA players today which leads to 
the concept of workload management [4]. Briefly, workload 
management is a non-specific term used to describe any type 
of regulation of stress on players in an effort to optimize their 
performance [5]. 

Workload management seems to be a concept thrown 
around loosely in the sports performance world, and injury 
time loss has been very difficult to define in past literature. 
This study seeks to take a machine learning approach and 
see if games missed from two NBA seasons can accurately 
predict rankings of a future season. 

Methods

This study was performed as part of a thesis project 
for a Master of Science degree in Data Science. Although no 
human subjects were used and the information was publicly 
available, this project was still reviewed and approved 
by Western Governors University for Academic purposes 
(Institutional Review Board). The premise of this study was 
obtaining time lost and regular season rankings from the NBA 
2021-2022 and 2022-2023 using spotrac.com. A machine 
learning model (multinomial regression) was then applied to 
see if a prediction could be made for regular season rankings 
in the 2023-2024 from the previous two seasons using the 
Python Scikit-learn library. 

Results

From the 2021-2022 season, the team with top 3-time 
loss injuries were the Los Angeles Clippers ($80 Million), 
Brooklyn Nets ($69 Million), and Portland Trailblazers 
($57 Million). The regular season rankings were as follows: 
Phoenix Suns (64-18), Memphis Grizzlies (56-26), Miami 
Heat /Golden State Warriors (53-29). The finals that season 
were won by the Golden State Warriors and the Boston 
Celtics came in second place (Post-season).

From the 2022-2023 season, the teams with the top 
3-time loss injuries were Golden State Warriors ($53 
Million), Phoenix Suns ($49 Million), and Milwaukee 
Bucks ($45 Million). The regular season rankings were as 
follows: Milwaukee Bucks (58-24), Boston Celtics (57-25), 
Philadelphia 76ers (54-28). The finals that season were won 
by the Denver Nuggets and Miami Heat were second place 
(Post-season).

From the 2023-2024 season, the teams with the top 
3-time loss injuries were Memphis Grizzlies ($74 Million), 
Portland Trailblazers ($61 Million), and Chicago Bulls ($58 
Million). The regular season rankings were as follows: 
Boston Celtics (64-18), OKC Thunder/Denver Nuggets (57-
25), Minnesota Timberwolves (56-26). The finals that season 
were won by the Boston Celtics and Dallas Mavericks were 
second place (Post-season).

The multinomial regression had a predictive power of 
0.16 (Figure 1) (MSE 76.9, R^2 0.004) from games missed 
to ranking in both regular season and post season. Even 
when season was accounted for, the predictive power did not 
change as shown by Figure 2.

Figure 1: Correlation Matrix showing relationship 
between all variables.
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Figure 2: The actual vs predicted values even with season 
accounted.

Discussion

Player health and performance are at the forefront of 
professional sport for multiple reasons, chief among being 
them being player health. When players are not healthy, 
from a physical, emotional, psychological, or psychological 
standpoint, they cannot perform their best [6]. This begins 
a cascading negative effect on team performance, fan 
experience, leading to eventually and potentially losses in 
revenue. As salaries in the NBA continues to increase each 
season, each game lost becomes more significant both to 
the player themselves and the organization. As players 
begin to accumulate injuries, both acute and chronic, 
this may lead to negative changes in team dynamics and 
potential tactics.

Drakos M, et al. [7] conducted an analysis of the NBA 
database from 1988-1989 to 2004-2005 seasons to explore 
injuries. The authors calculated game injury rates per 
1000 athletic exposures, and the time was standardized as 
1 game (48 minutes). It was found that the knee (10,737) 
ankle (6838), and lumbar spine (6729) were the most 
common reasons games were missed in the regular season. 
The average amount of games per player of injury was not 
recorded which would have added extremely valuable 
insight to this discussion. However, it does serve the sheer 
magnitude of how negatively impactful injuries are to player 
health. 

Tummala S, et al. [8] looked at ankle injuries from the 
lens of the NBA vs other professional sports. The 2015-
2016 through 2019-2020 seasons were analyzed per 1000 
game-exposures and within basketball players there was an 
incidence of 4.06 injuries per 1000 exposures. The average 
games missed were 2-10, which highlights not only the 
performance but also financial implications of how games 
missed affects teams. 

Sarlis V, et al. [9] examined injury patterns in the NBA 
and their impact on player performance. The authors found 
that 65.54% of all injuries were musculoskeletal (MSK), 
which are most likely to lead to time lost. Ankle area injuries 
caused a time loss of 41.9 days while hand injuries a time 
loss of 70.5 days. From a salary standpoint, this translates to 
between $155,840 - $1,077,624.8 per injury, per player and 
continues to highlight the potential loss in revenue for both 
the player and organization involved. 

Figure 3: The mean squared error of the model.
 
Limitations

This study only used two season worth of data which 
may not have been enough to properly produce an efficient 
model. The process of creating an accurate machine learning 
model involves training, then testing which two seasons may 
not have been sufficient. Games missed were summed by 
team rather than per player which may skew results as now 
averages are being used vs assessing the impact of starters vs 
role-players which is very important is today’s NBA. Lastly, 
only regular season rankings were truly assessed, outside of 
the two teams who make the finals it is difficult to justify 3rd 
and 4th place teams which left the model to be trained on 
games missed vs regular season record. This may not be an 
accurate reflection of the true nature of what we are aiming 
to explore. 

Conclusion

Player health and performance should be the top priority 
for any NBA organization. As salaries continue to increase 
each season, the financial investment made into each player 
by organizations only continues to grow not only directly 
but indirectly. Thus, when a player gets injured and misses 
games, not only does team performance suffer, but so does 
financial revenue for the club. Using machine learning, this 
study sought to predict regular season NBA rankings from 2 
previous seasons rankings and games missed injuries. The 
accuracy and predictive power of the model were too weak 
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for statistical or practical significance. Human performance 
is not binary, so creating models for prediction is extremely 
difficult. However, further exploration should be inquired 
into injury data and predictors of success. 
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