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Abstract

The National Basketball Association (NBA) competitive season presents a unique physiological environment characterized
by a dense game schedule, frequent travel between time zones, and a high volume of external stress via game mechanical
workloads. This paper explores the Fatigue Paradox the conflict between the necessity of proper recovery and the deleterious
risk of in-season deconditioning. By synthesizing recent longitudinal data, the author examines the «devil’s advocate» position
that rest is the primary variable for injury prevention without the need for in-season strength and conditioning. The author
then provides a counterargument centered on themes such as «Tissue Robustness» and «Braking Performance».
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1. Introduction

1.1. The Load Profile of Modern Professional Basketball
The modern NBA pace is the fastest it has ever been, this
evolution has fundamentally altered the physiological profile
of the game. Players now experience a higher frequency of
high-stress transitions compared to the isolation-heavy era
of the early 2000s. An NBA guard can expect to perform
over 100 high-magnitude accelerations (>3.0m/s2) and an
even higher volume of decelerations (<-3.0m/s2) per game.
These altered physiological demands have changed the
stress profiles on tissues and joints. The primary challenge
for the performance staff is the 82-game season in 25 weeks.
This is further made difficult since unlike other sports which
may play at set frequencies, Basketball plays an average of
3.4 games every week. In this mix are back-to-back games, 4
games in 5 night, and teams rarely have more than two full
days before games. Traditional periodization models may
not be optimal in this environment because the competition
phase lasts six months without a true unloading period.
Looking at the origins of periodization theories, they were
built on Olympic quadrennials (4-year cycles) which may not
fit this context. Consequently, the performance ceiling often
drops as the season progresses from a muscular strength
and tissue quality standpoint, leading to a state where the
athlete’s mechanical capacity is exceeded by game demands
one primary driver of non-contact soft tissue injuries [1-4].

1.2. The Case Against In Season Loading

1.2.1. The Passive Recovery Theory

The argument for Load Management (in any facet) is built
on the premise that fatigue is cumulative and non-linear.

These two ideas are fairly novel within the load management
literature. Fatigue is cumulative, that is magnified when
breaks are few and far between. For example, performance
staffs often approach the schedule in blocks, separated by
two days on non-games. A game block can be comprised
on 4-8 games, which highlights how each game can have a
compounding effect on overall fatigue. Also, moving from the
traditional view of acute: chronic workload ratio which takes
the average of 7 days to the average of 28 days to give a ratio,
more recent evidence points to an alternate exponentially
weighted model (EWMA) which uses lambda to place more
emphasis on recent work (previous 7 days) over the more
chronic loads.

1.3. The IQVIA/NBA Longitudinal Findings (2024)

In early 2024, the NBA released findings from a nine-season
study involving 150 players. The data showed no statistically
significant correlation between games missed for rest and
a decrease in the likelihood of future injury. This suggests
that fatigue is not just a result of increased game minutes,
but a failure of the athlete to adapt to those minutes.
Additionally, with technologies like Second Spectrum and
Kinexon to monitor external game loads, performance
staffs can begin building athletic profiles. This shows that
while the total game load is important, how the player got
there in each individual metric is just as important. This is
where performance staffs in the NBA have been working
to change the traditional view of recovery between games.
Recovery is not rest in the traditional sense which stresses
passive modalities. For example, while recovery can be a day
of complete rest, this should not be the absolute within the
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NBA season because this is where de-training can occur. As
will be later explored in this paper, there needs to be proper
undulation of court work (games, training) with strength
and conditioning work to prevent detraining [5,5].

1.4. The Interference Effect and the CNS

Heavy resistance training (>85% 1RM) relies primarily on
Type 2 motor unit recruitment. During a dense schedule,
the Central Nervous System (CNS) often experiences neural
thinning, where the speed of the signal from the motor cortex
to the muscle slows down. Put another way, the physical
demands and increased cognitive load place may lead to CNS
fatigue (Moreira etal.,, 2018). Adding heavy lifting during this
phase has the potential to exacerbate this CNS fatigue. This
can be perceived as part of the interference effect, where the
body is unable to simultaneously recover from game-day
metabolic stress and adapt to the weight room’s mechanical
stress.

2. Methodology

2.1. Quantifying the Invisible Load

To manage this paradox, the author utilized a data-centric
methodology that moves beyond minutes played and into
total mechanical load, akin to common external load metrics.
Wearable Technology and LPS Integration Using Kinexon or
Catapult LPS systems, we track External Load via

* Deceleration as A Proxy: The total sum of decelerations
since research shows decelerations are stressful movements
on the body. While accelerations may give us a physical load
estimate, decelerations may give us a physiological load
estimate.

e Mechanical Load: A derivative of accelerometer data
that quantifies the cost of movement which is simple to
understand since it uses time as the primary collecting
variable [7-10].

2.2. The Paradox Of The Strength And Conditioning
Program

Since both longitudinal and cross-sectional data suggests
complete rest doesn’t prevent injury nor help increase
recovery as a standalone intervention, the focus should shift
to robustness and resiliency.

2.3. Tissue Stress During Games

Deceleration is an eccentric-dominant activity, and one that
is performed many times during a game. Eccentric muscle
actions are more mechanically efficient but cause more
structural tissue damage due to assistance from passive
structures. As the season progresses, players often lose
objective metrics such as Eccentric Impulse, meaning they
perform less work in the same/more amount of time. This
can be seen either in external load metrics using deceleration
zones or in CM] testing with temporal based metrics. This
increased braking time increases the time joints are under
tension and may lead to compensatory movement patterns,
all of which may increase the risk for tendon and soft tissue
injury [11].

2.4. Micro Dosing as a Biological Reset

Rather than traditional 60-minute training sessions, this
method utilizes much shorter 15-20-minute micro-doses
focused on providing a necessary stimulus during the
season. However, the focus is on a minimum effective does
without extraneous movements or exercises. This may look
different based on athletes needs but typically involves a
compound movement for the upper and lower body, core,
and 1-2 accessory movements [12].

2.5. Practical Application

2.5.1. Why Tissue Capacity Matters

This is where the performance staff (led by the strength and
conditioning coaches) can use education and implementation
to show athletes and at times the organization the value
of training during the season. For example, we understand
that Basketball is not known for its ‘lifting culture’, yet most
athletes perform a warm-up before going on the court for
a player development session. This an opportunity to do
specific tissue loading based on athletic/injury profiles which
serves to increase specific tissue capacity in a time efficient
manner. The micro-dosed program can then be performed
right after specific tissue loading or after the court workout.
The actual training program should take from 15-20 minutes
and focus on low volume, high intensity for the compound
exercise(s). This helps provide an adequate stimulus without
extraneous stress. The adequate stimulus means staving off
the tissue and joint damage brought on through the multi-
dimensional stressors of the NBA schedule [13,14].

2.6. Addressing the Mechanical Governor

If and when data from LPS monitoring shows a drop-in
metrics such as Braking Density between games, itisrarely an
issue of true strength. Rather, it may be an issue of inhibition
or reduction in neuromuscular capacity. For example, we
know that as de-training occurs, which may inadvertently
happen through the course of the season, muscles do not
work as efficiently and cause inhibition. Similarly, fatigue
caused in and between games may cause dysfunctional firing
of muscles which increases injury risk. Lastly, it is important
to look at the ratios between accelerations and decelerations
performed in games, as a decrease from normative values
may point to inhibition or neuromuscular fatigue. This is
where the in-season strength and conditioning program
comes into play. Through keeping a strength stimulus in
between games, this help maintains proper firing patterns
and tissue capacity.

2.7. The Strength and Conditioning Program

To explore this further, we can look athow stress accumulates
on the body through games. Each game can be seen as a
specific type of stress, filled with high-speed running (HSR),
accelerations, and decelerations. While this stimulus is
great for the sport of Basketball, it becomes too specific and
repetitive of a stress on tissues. For example, HSR stresses
the hamstrings as decelerations stress the quadriceps. While
this is one way of increasing tissue capacity, there are other,
more joint sparing ways of achieving this goal. By keeping
a strength stimulus that emphasizes different movement
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patterns and compound ones such as squat variations,
deadlift variations, etc. we get to promote strength while
paradoxically avoiding additional stress on the body through
movement variability [15,16].

2.8. In Season Strength and Conditioning

Although the strength and conditioning culture in Basketball
has historically been disparaging, this is partly because of
incorrect assumptions. Modern strength and conditioning
are carried out by emotionally intelligent, compassionate,
and open-minded coaches. This translates into keeping the
principles of strength and tissue capacity, while being able to
listen and accept what types of movements athletes respond
best to. In general, volume is low-moderate while intensity is
high which allows for time efficient, yet substantial physical
and physiological adaptations. In the stress of the season,
this is one important aspect ok keeping athletes active and
healthy.

3. Conclusion

The Fatigue Paradox experienced throughout the NBA season
cannot be solved by resting players alone. The thought that
players should either not strength training during or do it
sparingly through the season is outdated. Rather, players
need to participate in a strength and conditioning to reduce
DOMS, stay neuromuscularly fresh, and have a high level
of tissue resilience. From the performance standpoint,
the above points speak to this. However, there is a sports
medicine application piece to the in-season training sessions.
Training sessions allow for specific tissue loading exercises
to be programmed in, either as standalone exercises or
accessory exercises. In this capacity, the performance and
sports medicine staff are integrated and working together to
increase local and global capacity. In-season lifting is already
part of virtually every professional Basketball’s club high
performance plan, but it can be further optimized to increase
player availability and longevity [16].
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