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Introduction

Basketball is a high-intensity and intermittent team sport. Players rapidly change
direction, sprint and jump throughout the match (Stojanovic et al., 2018; Mclnnes et al.,
1995; Ben Abdelkrim et al., 2007). It has been reported that male and female basketball
players cover a distance of approximately 5-6 km in a game and have a maximum
heart rate above 85% (Stojanovic et al., 2018). In the game of basketball, both aerobic
and anaerobic energy systems are engaged and glycolysis plays an important role in
ATP production during high-intensity movements (Mclnnes et al., 1995). Therefore,
carbohydrates are the main source of energy for basketball players (Williams and Rollo,
2015). In addition, a large amount of sweat loss has been observed during training and
competitions. Protein and collagen supplementation is also important for muscle repair
and recovery (Heaton et al., 2017).

Aim of The Study

The aim of this study was to investigate various recovery strategies for the improvement
of sportive performance in basketball.

Energy Requirements in Basketball

The energy requirements of each sport vary depending on factors such as contact, duration,
distance and intensity. This is related to the content of the training program rather than
the type of training (Fox & Bowers, 1988). Aerobic capacity, which increases endurance
in basketball, is an important physiological requirement for game performance (Bompa,
2011). Activities such as changes in direction, sudden runs, explosive power, jumps and
sprints emphasize anaerobic energy consumption in the body (Ziv & Lidor, 2009).

Basketball is a sport that requires approximately 4/1 of aerobic energy and 4/3 of
anaerobic energy. In practice, 80% of the anaerobic energy system (60% phosphogen
and 20% lactic acid) is used for sustained high-intensity exercise. Basketball-specific
short duration high-intensity movements are supported by the energy produced by lactic
acid and the ATP-PC cycle in a short time. In this respect, basketball can be defined as
a high-intensity team sport (Ziv and Lidor, 2009; Castagna and Abt, 2008). Therefore,
both energy parameters (aerobic and anaerobic) should be considered when creating
a training program for basketball and planning the recovery process after training
and competitions. The need for high-level motoric characteristics in basketball makes
anaerobic energy an important factor in energy capacity (Diindar, 1999; Sen, 2000).
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In addition, the fluent integration of technical movements with coordination, explosive
power and sprinter characteristics in the game provides high performance statistics
depending on the playing time (Fox & Bowers, 1988; Sheppard, 2006).

Performance Elements in Basketball

Assessing and optimizing performance in basketball requires a detailed examination of a
wide range of elements. These elements range from physical capacity to technical skills,
from psychological resilience to tactical adaptations. Thus, basketball performance is a
multi-layered construct that results from the effective combination of individual abilities
and team strategies.

Basketball is a sport that requires high physical skills. The performance of players on the
court is largely related to physiological parameters such as endurance, strength, speed,
agility and flexibility. In particular, aerobic capacity (VO2max) and anaerobic power are
critical for players to perform at an optimal level throughout the match. Research shows
that athletes with high VO2max have lower fatigue levels and are able to perform at high
levels for longer periods of time (Csataljay et al., 2009). At the same time, anaerobic
power plays an important role in the sustainability of immediate high-intensity efforts
such as short-distance sprints, explosive jumps, and fast reactions (Malarranha et al.,
2013). At the time to peak torque, the contraction speed is at the forefront and its unit is
the second. This refers to the time to reach peak torque. It is used in evaluating athletes
that require explosive power and available condition (Vural, 2019).

Technical skills are one of the most decisive elements of basketball performance. Factors
such as shooting accuracy, passing ability, dribbling and defensive skills affect players’
individual and team roles. For example, field goal shooting percentage and three-point
accuracy are critical indicators often used to measure a player’s offensive performance
(Oliver, 2011). However, passing ability and ball control increase the efficiency of
offensive organizations by ensuring fluidity in team play. A good passer not only delivers
the ball to the right place at the right time, but also optimizes the positioning and strategy
of his teammates on the court (Yu et al., 2008).

In basketball, psychological endurance, as well as physical abilities, is a factor that greatly
affects the performance of players. Basketball games are high-paced competitions that
are often played under stress. Therefore, players’ mental toughness is directly related to
their ability to perform under pressure. Research shows that high levels of motivation,
concentration, self-confidence, and the ability to cope with stress improve players’
performance during games (Csataljay et al., 2009). Furthermore, social psychological
factors such as leadership and team communication contribute to collective success by
increasing team cohesion (Oliver, 2011).

Basketball is also a game of strategy and tactics. The team’s game plan, offensive and
defensive strategies ensure that the players’ individual performances are used effectively.
A well-planned strategy optimizes the team’s overall performance while maximizing the
players’ abilities. For example, fast attacking strategies can break defensive resistance
by controlling the tempo of the game (Malarranha et al., 2013). On the defensive side,
a well-organized zone defense increases the team’s probability of winning a match by
reducing the offensive efficiency of the opposing team (Csataljay et al., 2009).

Performance in basketball is a multifaceted structure in which physical abilities, technical
skills, psychological endurance and tactical elements work in harmony. These elements
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not only affect the individual performance of the players, but also directly determine
the overall success of the team. Therefore, athletes and coaches who want to improve
basketball performance should give equal importance to each of these elements and
develop training programs supported by scientifically based studies. A holistic approach
to performance will improve not only individual development but also the effectiveness
of team strategies.

Physical Recovery Process

The human body is designed to ensure the harmonious functioning of organs and systems
by maintaining internal balance. This functioning is achieved through different levels
of organ functioning. Especially in some sports, athletes are exposed to overloads by
training at high intensity (Amann et al., 2015). Such intense overloads can lead to a
decrease in athletes’ performance. It can lead to problems such as inadequate recovery,
increased fatigue, injury risks and loss of performance (Taylor et al., 2016).

Researchers and coaches aim to effectively clear metabolic wastes after sport and improve
performance. The physical, physiological and mental recovery of athletes is a critical
factor for maximum performance (Barnett, 2006). Recovery refers to the fastest way
to eliminate fatigue after training or competition and return the athlete to their previous
state. This process also contributes to the reorganization of energy metabolism (Bishop
et al., 2008).

The energy expended during exercise varies depending on the intensity of the exercise
and this affects the energy sources in the body. After training, the organism starts to
repair the damage, depending on the energy expended. Recovery is a period in which
this energy consumption continues. To understand metabolic recovery, some important
metrics should be taken into account, including O2-myoglobin oxygenation, return of
energy sources to resting levels, removal of lactic acid, and closing the oxygen debt
(G,nay et al., 2013; Murray et al., 2018).

The recovery process can vary depending on many factors and is therefore still an
important area of research in sports science. Depending on the intensity of the training
or competition, recovery time may vary. For example, athletes from different sports,
such as basketball players and swimmers, may have different recovery techniques and
processes. The physical and mental fatigue that occurs during training and competitions
can lead to a decrease in performance and have detrimental effects on the body. The main
purpose of recovery is to eliminate these negativities and ensure that the athlete is best
prepared for the next training or competition.

Objectives of Physical Recovery

The main goal of the recovery process is to repair the damage caused during training or
competition and to minimize and completely eliminate fatigue. In an effective recovery
process, factors such as returning the organism’s functions to their previous level,
restoring the body’s internal balance and compensating for the energy loss caused by
high-intensity activities come to the fore (Bishop et al., 2008). In addition, recovery
provides benefits such as accelerated blood flow, cleansing of waste materials in the
blood and muscle, reduction of inflammation and edema. Other positive outcomes of
effective recovery include reduced muscle stiffness and soreness, increased muscle
flexibility, faster recovery of fitness and reduced effects of delayed onset muscle soreness
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(Cochrane, 2004).

There are also various factors that affect the physical recovery process. The biological
age, gender, experience, health status and ongoing injuries, if any, are among these
factors. In addition, maximal oxygen consumption capacity and genetic characteristics,
energy metabolism and the requirements of the sport also play an important role. Factors
such as overload, eating habits and fluid-electrolyte balance can also affect the recovery
process. Environmental factors, mental state and personal lifestyle are other factors that
determine how recovery progresses. For example, sleep patterns, alcohol and smoking
habits, stress and motivation can all have an impact on recovery. In addition, time changes
after the journey can also negatively affect the recovery process (Jemni et al., 2003).

Classification of Physical Recovery

Physical recovery is broadly classified in three different ways according to duration: quick
recovery, short-term physical recovery and long-term physical recovery. Rapid recovery
refers to muscle regeneration between short-term and repetitive activities. For example,
during walking, the recovery process between steps is related to the regeneration of ATP
in the muscles and the removal of waste. This process improves athletes’ performance
by increasing their speed (Bishop et al., 2008). Short-term physical recovery is the
type of recovery seen between sets. It aims to maintain the performance of the next
movement by resting the muscles after an exercise movement and restoring energy
metabolism. Studies have found that short recovery times (15-30 seconds) negatively
affect performance (G,m,sdag et al., 2015). Long-term physical recovery takes place
between training sessions or matches and aims for full recovery. Especially after aerobic
exercises, 8 to 24 hours of rest is recommended, while more than 24 hours are required
for full recovery (Bishop et al., 2008; Sporer and Wenger, 2003; Burke et al., 2006). In
addition, many different methods are used to accelerate physical recovery in athletes
(Alemdaroglu & Koz, 2011). These include low-tempo running, massage, cryotherapy,
hydrotherapy, contrast applications, nutrition and fluid intake. In addition, acupuncture,
ultrasound, pressure garments, electrical muscle stimulation, psychological therapy and
lifestyle changes are also considered effective methods (Wilcock et al., 2006; Tessitore
et al., 2007).

Traditional Recovery

Traditional recovery is a common method to reduce muscle fatigue and damage after
high intensity exercise. The main purpose of this method, also known as active recovery,
is to remove waste materials accumulated in the muscles and blood after exercise, re-
synthesize high-energy phosphates, transport oxygen to the muscles and blood, regulate
the body’s internal balance and increase blood flow. This process makes the body’s
defense mechanisms more effective (Anderson et al., 2010; West, 2013). Active recovery
increases metabolic rate and blood flow, allowing lactate to be removed faster through
oxidation and gluconeogenesis, and thus fatigue decreases more quickly (Peifei et al.,
2021). However, the duration and intensity of recovery should be well-tuned; too long
or intense a recovery period may cause the athlete to become overtired or accumulate
waste materials. Optimal recovery can be achieved with activities such as low-paced
running, jogging, stretching, cycling, and swimming lasting 10-30 minutes at 30% to
50% of maximal heart rate (Warren et al., 2014). Research has shown that traditional
recovery accelerates the electromyographic activity of muscles and reduces muscle
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spasms (Cheung et al., 2003). In addition, this method can help increase oxygen levels,
hemoglobin and myoglobin levels in muscles (Koizumi et al., 2011).

Massage

Massage is an important recovery method used to alleviate exercise-related fatigue and
stress. Massage, which has been used throughout history to improve human health, treat
diseases and strengthen the body, is also frequently preferred in the physical recovery
of athletes (Mori et al., 2004). First defined in 1863 with various techniques, massage
is a set of systematic movements that improve the body physically, functionally and
anatomically by acting on muscle tissues (Noble et al., 2007). This method is applied to
increase muscle tone, stimulate circulation and balance the nervous-muscular systems
(Benjamin et al., 2005).

Massage produces various reactions on the organism through mechanical stimuli. These
reactions occur at different levels depending on the technique applied and are locally
effective on the skin, subcutaneous tissues and muscles and can reach the internal organs
through reflexes. The physiological, mechanical and psychological effects of massage
are seen in the locomotor system, cardiovascular system and other body structures. The
benefits of massage include accelerating cell regeneration, removing toxins and waste
products accumulated in the muscles, increasing blood circulation, reducing muscle
fatigue and pain, preventing muscle damage and accelerating the recovery process. It
also reduces pain and lowers the level of stress hormones by increasing endorphin release
(Powell et al., 2015; Kara & Inver, 2019). Especially sports massage is widely practiced
to accelerate recovery during and after physical activity and exercises (Budak, 2018).
One of the reasons for the use of massage in sport recovery is the assumption that it helps
to rapidly remove lactate accumulation from the body. With lactate accumulation, the
body pH decreases, which suppresses the activity of the enzyme phosphofructokinase
and slows down glycolysis. Energy production is reduced and this limits the effective
contractile capacity of muscles. The lactate accumulated in the muscles and bloodstream
causes fatigue (Bangsbo et al., 1994; Sahlin, 1992). Many studies have been conducted
to investigate the effect of massage on this fatigue-inducing metabolite; however, these
studies revealed that massage did not have a significant effect on the elimination of lactic
acid from the body. However, there are also studies indicating that massage has positive
results on performance measures such as fatigue index and total work done (K"seoglu
and Kin. 2000; Ogai et al., 2008; Ernst 1998; Appell et al., 1992). In a recent study,
massage was found to increase heart rate variability, increase parasympathetic activity
and decrease sympathetic activity in college basketball players (Kaesaman, 2019).
The massage was performed at halftime of a simulated basketball game, with players
receiving a 10-minute traditional Thai massage or simply resting. These indicators may
suggest a reduction in fatigue in basketball players (Edwards et al., 2008); however, it is
not clear whether these results are beneficial or detrimental to players at half-time and
how they relate to on-court performance or post-match recovery. Although seen as an
innovative approach, it may be difficult to implement massage at half-time in practice. At
this stage, players may need to focus more on energy intake, hydration and the coach’s
strategic plans for the second half. Future research should elaborate on these results to
better understand the effects of such massage techniques on post-match recovery (Davis
et al., 2022).
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Hydrotherapy

Hydrotherapy is a recovery method that has recently increased in popularity and is
frequently used especially among athletes. In this method, which is applied to accelerate
post-exercise regeneration, factors such as the duration, frequency, depth and temperature
of the water affect the recovery process. Generally, a water immersion therapy at normal
temperature lasts between 10 and 30 minutes (Wilcock et al., 2006). Hydrotherapy creates
various physiological changes by entering the water to refresh the body after intense
physical activities. These changes start with the hydrostatic pressure of the water and
continue with positive effects such as fluid exchange in the body, increased circulation
rate, improvement in cardiovascular functions, and reduction of edema accumulated in
muscle groups (Vaile et al., 2008). It has also been stated that it has benefits such as
relaxing the person mentally and increasing alertness (Jeffreys, 2005). Hydrotherapy is
recognized as an effective method that supports physical and mental recovery.

Cryotherapy

Cryotherapy involves the application of cold or immersion in cold water and is
frequently used both to accelerate recovery after intense exercise and to treat trauma
and injury. This application causes changes in skin, muscle and joint temperature, while
heart rate and cardiac output decrease, blood pressure and peripheral resistance increase
(Cheung et al., 2003; Wilcock et al., 2006). The main effect of cryotherapy is to reduce
pain and inflammation after exercise by lowering local tissue temperature and blood
flow (Barnett, 2006). The pain relief effect occurs by decreasing the nerve conduction
velocity and altering the pain perception of the central nervous system. However, this
may also affect muscle contraction rate and strength capacity, leading to a short-term
decrease in performance. Therefore, the most effective application time of cryotherapy
is recommended to be performed immediately after exercise for approximately 15-20
minutes (Rutkove, 2001).

Cryotherapy applications in the literature are as follows:

1. A 14-minute bath at 15°C for the whole body except the head and neck (Vaile and Gill,
2007).

2. One-minute baths at 10°C, followed by 15°C and 20°C for the whole body except
the head and neck, and 2 minutes of rest out of the water after each session (Vaile et al.,
2008),

3. Applying water at 15°C to the legs for 15 minutes (Lane and Wenger, 2004). Applying
water at 8°C to the legs for 10 minutes (Burke, 2000).

Although it is a common method for post-exercise recovery, scientific evidence
supporting the efficacy of cryotherapy is limited. Some studies suggest that cryotherapy
has little effect on muscle damage after exercise (Howatson et al., 2009). However, in a
study conducted by Demirhan (2013) on elite wrestlers, it was found that eight minutes
of cold application significantly reduced myoglobin and Creatine Kinase levels and
accelerated recovery. Abaidia et al. (2017), in a study conducted in trained individuals,
reported that cold water immersion positively affected active jump performance at 72
hours after exercise, while subjects felt less pain and perceived recovery levels were
higher between 24-48 hours. There are studies examining the effect of cryotherapy on
post-match recovery in basketball players. (2018) investigated the effects of cryotherapy
on 24 French national team players participating in the European Championship. In the
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study, the thermal sensations (cold perception) of international level male and female
basketball players to cold exposure at -130°C for 3 minutes were evaluated. Cryotherapy
was applied to the whole body, except the head and neck, every afternoon for 2 weeks.
The results showed that the 3-minute cryotherapy sessions were well tolerated by both
male and female elite basketball players and could be used during intense periods of
matches or training. However, significant individual differences in thermal sensations
between players were reported. These differences were largely attributed to differences
in the body mass index (BMI) of the players. In particular, it was emphasized that
female basketball players with lower BMI are more sensitive to cold and this may affect
compliance with cryotherapy. Other studies with similar temperatures (-110°C) and
exposure times (3 minutes) show a reduction in muscle soreness (Ferreira-Junior et al.,
2015) and accelerated recovery in eccentric muscle performance.

Contrast water application

Contrast water application is a widely used and increasingly popular method to accelerate
recovery, especially after sports. In this application, alternating hot and cold water
is used to regulate blood flow in muscle cells. The temperature of cold water should
generally be between 10-15°C and hot water between 36-42°C. The application time
is 20-30 minutes on average, starting with hot water and ending with cold water. In the
first stage, hot water is used for five minutes, followed by cold water for one minute
and this cycle is repeated until the end of the duration. Contrast water therapy is applied
especially after intense physical activity in order to remove waste substances from the
body, reduce edema and restore internal balance. It also alleviates inflammation and
edema by reducing spasms and stiffness in muscle groups (Bieuzen et al., 2013). In a
study conducted by Hamlin in 2007 on rugby players, it was reported that this method
did not have a direct effect on repetitive sprint performance, but it was beneficial on
delayed muscle soreness. In another study conducted by Forghani et al. in 2015 with
male university students, contrast water application was found to significantly reduce
blood lactic acid levels after intense exercise.

Nutrition and Fluid Intake

To replenish glycogen stores in the muscles after high-intensity exercise or racing, it is
important to consume foods with a high glycemic index and high carbohydrate content.
Such foods, taken intermittently in the first five hours after exercise, are effective in
rapidly replenishing glycogen stores in the muscles.

Carbohydrate and protein intake promotes greater glucose entry into muscle tissues by
increasing insulin and glycogen secretion (Jentjen and Jeukendrup, 2003). High-intensity
exercise increases protein synthesis in muscles, but also accelerates its breakdown.
Therefore, without post-load protein intake, there is a risk of a negative protein balance.
Reducing protein breakdown and maintaining a positive protein balance after vigorous
exercise is necessary to rapidly eliminate muscle damage (Beelen et al., 2010).

Oxidative stress occurs when the body’s capacity to defend itself against free radicals
is inadequate. Reactive oxygen species are the main source of oxidative stress and play
an important role in the onset and progression of damage to muscle fibers after exercise
(Bloomer et al., 2004). Various antioxidants such as vitamins C and E, carotenoids and
flavonoids have been proposed to protect cells against free radicals (Packer, 1991).
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Oxidative stress may be associated with the aging process, cell damage, muscle fatigue
and overtraining, especially in a strenuous sport such as basketball (Finaud et al., 2006).
Given that more aerobic metabolism is utilized in basketball than expected, the effects
of oxidative stress may be more pronounced at maximal levels of exercise. For example,
VO2 values for female basketball players were 33.4-4.0 mL/kg/min and 36.9-2.6 mL/kg/
min for men (Narazaki and Berg, 2009). In this context, consumption of vitamins C and
E may strengthen the antioxidant defense system by reducing reactive oxygen species
in athletes performing high-intensity exercise (Naziroglu et al., 2010). Looking at the
dietary habits of players, it has been shown that multivitamins are the most commonly
used supplements (50.9%), followed by sports drinks (21.8%) (Schroder et al., 2002).

In case of decreased fluid intake, it has been observed that post-exercise drinks containing
simple carbohydrates contribute positively to the recovery process in muscle function. In
particular, milk, as an easily accessible post-match option, is beneficial in the recovery
process as it is a carbohydrate and protein-rich food. It is thought that milk and similar
drinks containing 20 grams of protein and approximately 9 grams of amino acid intake
is sufficient for the organism after exercise. In a study, it was reported that chocolate
milk taken after training increased protein synthesis in the cell and decreased the level of
pain threshold, and also increased the amount of creatine kinase (Cockburn et al., 2008;
Nedelec et al., 2013).

Compression garments

Nowadays, compression garments, which have gained popularity especially among team
athletes, are frequently used to accelerate recovery and heal trauma to muscle tissues.
This method, which is thought to be effective on parameters such as muscle damage,
swelling and pain threshold after maximal loads, aims to reduce muscle damage and
lower lactate dehydrogenase levels by providing pressure and relaxation in the applied
areas (De Glanville and Hamlin, 2011).

The effectiveness of compression garments depends on accurately adjusting and
maintaining the applied pressure (Cockburn et al., 2008; Davies et al., 2009). In a
study conducted on this subject, Gill et al. (2006) reported that the use of a full-leg
compression garment for 12 hours following the end of a race had positive effects on
creatine kinase clearance and physical recovery in elite rugby players. These findings
suggest that compression garments may help to improve athletes’ recovery processes.
The most important point in winning or losing is to work and make an effort. Afterwards,
success often comes naturally. However, it should also be known that working and
making efforts will not always produce successful results. When the result fails despite
the team’s best efforts; It should be accepted and accepted that the entire Team in front of
you deserves to win more than you. In other words, it should be accepted that the other
team made fewer mistakes and the luck factor was on the side of this team (Erdogan,
2022; Erdogan, 2023).

To date, only one study has investigated the use of compression garments (CGs) in the
measurement of post-exercise muscle damage in a basketball context. Montgomery et
al. (Montgomery et al., 2008b) showed that wearing a CG for 18 hours after a basketball
game did not result in a significant benefit in measures of muscle damage, including
blood biomarkers such as creatine kinase, fatty acid binding protein, myoglobin,
interleukin (IL)-6 and IL-10, and thigh circumference (Brown et al., 2020; Zinner et
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al., 2017; Davies et al., 2009). These results contradict research indicating that post-
exercise CG use leads to a reduction in markers of muscle damage. Furthermore,
several meta-analyses show that CG use is effective in reducing creatine kinase levels
and muscle swelling after exercise (MarquEs-JimEnez et al., 2016; Hill et al., 2014). A
possible reason for these lackluster results reported in Montgomery (2008b) and other
compression studies is that the exercise protocols used were not intense enough to cause
enough muscle damage. Supporting this, a meta-analysis suggests that the use of QA
is more beneficial after resistance training than after endurance or running activities.
Studies by Montgomery (2008) and Atkins (2020) showed that wearing a lower body
K@ after basketball exercises did not improve performance recovery. However, previous
research has shown that the use of CG after exercise improves performance recovery
(Brown et al., 2020; Hettchen et al., 2019; Jakeman et al., 2010). A possible reason for
the lack of any benefit in performance recovery in these basketball studies may be that
the KG does not apply sufficient pressure. For example, in Atkins’ study, 7-10 mmHg
pressure was applied to the lower body, but >14 mmHg pressure is effective for exercise
recovery, while >20 mmHg pressure is recommended to increase blood flow. It has also
been reported that venous and muscular blood flow in the lower limbs of basketball
players increased with various types of CG (tights, socks, shorts) (O’Riordan et al.,
2021). These findings suggest that CG is an effective strategy to increase blood flow
in basketball players and that this is the underlying mechanism behind its benefits in
recovery (MacRae et al., 2011; Brown et al., 2017).

Sleep

Sleep stands out as one of the most effective recovery strategies in athletes (Walsh
et al.,, 2021). Sleep plays a critical role in performance, mental functioning, energy
metabolism, muscle repair, mood and disease prevention (Halson, 2019). In high-paced
team sports with intense match schedules, such as basketball, maintaining and improving
sleep is of great importance as recovery time may be limited. Although studies on sleep
in professional basketball are limited, research on lower-level athletes and other team
sports can shed light on sleep problems in basketball players.

A recent study reported that elite athletes need 8.3+0.9 hours of sleep to feel rested
(Sargent et al., 2021). However, 71% of athletes do not meet this requirement and sleep
an average of 6.7+0.8 hours. This leads to an average sleep deficit of 96+60 minutes.
When different sports branches were compared, it was observed that basketball players
woke up the latest (07:54+00:24 hours) and had the longest sleep duration (7.5+0.4
hours).

One of the studies supporting the positive effects of sleep on performance in basketball
is the study conducted by Mah and colleagues (2011). As a result of increasing sleep
duration in male university basketball players for 5-7 weeks, it was observed that sprint
times, shot accuracy rate and reaction times improved. As a result of increasing the time
athletes spent in bed to 10 hours, their sleep time increased by 110.9+79.7 minutes.

Many elite athletes report experiencing poor sleep, especially after night matches. This
situation becomes even more difficult during busy match schedules. In one study, it was
found that the total sleep time of basketball players during double match weeks was
11% shorter than during normal match weeks (Lastella et al., 2020). In addition, it has
been observed that adrenaline and noradrenaline levels are higher in elite athletes before
and after night matches than on rest days. This suggests that athletes with high arousal
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tendencies are more prone to sleep problems after night matches (Staunton et al., 2017;
Juliff et al., 2018).

Training and competition loads can also affect sleep quality. Studies have shown that on
training days with moderate to high loads, athletes have later bedtimes and reduced total
sleep time. Similar findings have been observed among other elite athletes; high running
speeds and training loads negatively affect sleep quality (Fox et al., 2020).

Sleep patterns may also be associated with injury and illness. In a study of netball athletes,
low sleep duration increased the risk of injury, while poor sleep quality or excessive
sleep increased the risk of illness. These findings suggest a possible link between sleep
and health problems (Lalor et al., 2020).

It is recommended that basketball players benefit from sleep monitoring, feedback and
education to improve their sleep quality. Reducing screen time, avoiding inappropriate
caffeine intake, and raising awareness about sleep habits can improve athletes’ sleep
quality (Bei et al., 2017). Furthermore, research in elite athletes emphasizes that
comfortable travel with quality sleep can have protective effects on performance (Horgan
et al., 2021).

Hyperbaric Oxygen Therapy

Oxygen debt of the organism, especially after anaerobic exercises, can have various
negative physiological consequences. In this context, frequent ventilation of athletes’
spaces, entering environments with higher oxygen levels if possible, and performing low-
paced activities can improve recovery processes. Hyperbaric oxygen therapy promotes
the uptake of more oxygen into the organism, where it is dissolved in the plasma and
transported to the damaged tissue. This process can also lead to indirect increases in
blood flow rate and muscle strength.

In various studies, hyperbaric oxygen therapy has been reported to have positive effects
on delayed muscle soreness, pain threshold, perceived tenderness, edema, isometric
contraction, muscle cross-sectional area and serum creatine kinase levels (Harrison
et al., 2001). These findings suggest that hyperbaric oxygen therapy can be used as a
potential therapeutic method in the recovery process of athletes.

Electric Stimulation

Methods such as galvanic, interference and transcutaneous electrical nerve stimulation
(TENS) are widely used in rehabilitation processes for pain in the skeletal-muscular
system after strenuous work. The TENS device has increased in popularity in recent
years and can be applied by patients themselves at home. The electrodes of the device
are recommended to be placed on the painful area and used for approximately 30 minutes
(Babault et al., 2011). There are many types of TENS method; the most commonly used
are superficial electrodes placed on the skin and low-frequency methods operating in
the frequency range of 10-100 Hz. Electrical stimulation, which stands out as a popular
passive recovery method among both team athletes and individual athletes, provides
effective benefits, especially in the removal of waste substances from the body (Tessitore
et al., 2007). This method can help improve the performance of athletes by contributing
to the muscle recovery process.
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Effects of recovery on performance in basketball

Various studies on the effects of recovery on performance in basketball show that recovery
processes have significant effects on muscle damage, performance sustainability and
general well-being of athletes (Calleja-Gonz-lez, et al., 2016). In particular, different
recovery protocols applied after training play a critical role in preventing muscle damage
and sustaining performance (Mihajlovic, et al., 2023).

One study examined cold water immersion, hot water immersion, active recovery (e.g.
light jogging) and passive rest and found that cold water immersion in particular was
more effective than other methods in reducing muscle damage and accelerating recovery.
Among these protocols, recovery was found to have different effects on delayed muscle
soreness, body temperature and creatine kinase levels. Cold water immersion was
observed to accelerate the recovery process and reduce muscle soreness, especially
after 48 and 72 hours (Celebi, 2018). The effect of recovery on basketball performance
becomes more evident in post-match and intensive training processes. Effective recovery
methods help athletes maintain muscle strength and endurance, while helping to prevent
injuries and prevent performance decline (Celebi, 2018). Uygur et al (2010) examined
the effect of fatigue on free throw kinematics and reported that fatigue did not affect free
throw kinematics and was not an important factor.

Giilii et al (2021) examined the relationship between running distance and technical
parameters in basketball and reported that as the players stayed in the game longer during
the competition, their shooting percentages decreased with the increase in fatigue. Kilig
(2010) examined the effects of basketball tournament on muscle damage and recovery
time and reported that athletes who had 10 minutes of active rest returned to normal
faster than athletes who had passive rest.

In the study investigating the physiological correlates of Yo-Yo intermittent recovery test
level I (Yo-Yo IR1) in basketball players, maximum oxygen uptake (VO, ), ventilatory
threshold (VT) and running economy (RE) were tested in twenty-two male basketball
players. There was no difference between CMJ and 15 mSR performances in pre- and
post-game tests, while LD performance decreased significantly. Yo-Yo IR1 results
showed significant relationships with VO2max and speed. These findings suggest that
the Yo-Yo IR1 is a valid test for aerobic fitness and endurance in basketball (Castagna
et al., 2008a).

In a study investigating the effect of recovery methods on repeated sprinting ability in
young basketball players, sixteen players tested passive and active recovery methods
during a 30-meter 10-repetition sprint. The results showed that the fatigue index was
higher during active recovery than passive recovery. Furthermore, no significant
relationship was found between VO2max and fatigue index and total sprint time. These
findings suggest that passive recovery provides better performance and reduces fatigue
in repeated sprints (Castagna et al., 2008b). In a basketball tournament, the effects of
different recovery methods were examined in 29 players. Players were divided into
carbohydrate + stretching, cryotherapy (11°C) or compression garments groups. Slight
decreases in performance due to fatigue were observed during the tournament. Sprint
performance decreased by 0.7% and agility by 2%. Vertical jump decreased significantly
after the first day. Cryotherapy was the best method to maintain 20 m acceleration
performance. Cryotherapy and compression garments had similar effects on line drill
performance. Overall, cryotherapy was more effective in recovery (Montgomery et al.,
2008a).
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Conclusion

Recovery is considered one of the most important parts of the training program in
basketball as in other sports. Carbohydrates and fluids play an important role in
maximizing the efficiency of recovery after training and competition. Having high muscle
glycogen concentrations and adequate fluid intake can be achieved by high carbohydrate
consumption plus leucine (amino acid) and adequate fluid consumption. Cold water
immersion can be an effective strategy to reduce delayed onset muscle soreness 24 hours
after a match. A combination of massage and stretching has shown positive effects on
recovery immediately after a match. Several nutritional factors have been suggested that
may influence recovery: for example, a high glycemic index diet and a balanced diet
before bedtime to improve sleep may be beneficial. Strategies such as skin warming,
hydrotherapy and proper sleep hygiene practices are other tools used to promote sleep.
Ensuring that athletes get adequate quantity and quality of sleep can be important for
optimal athletic performance. Applying hydrotherapy in different combinations in a
personalized way can be effective. It is important to take a tailored approach to recovery
strategies, taking into account factors such as the athlete’s playing time, hydration and
nutritional needs, muscle soreness and fatigue level. Overall, a strategic and balanced
approach that encompasses both nutrition and recovery methods should be carefully
considered and implemented to support the basketball player’s recovery throughout
the season. Finally, more research is needed to identify resources that best provide
individualized recovery strategies.
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