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ABSTRACT

Volleyball, with its global popularity and rigorous competition schedules, presents unique
challenges in athlete conditioning and injury prevention. This narrative review synthesizes the
current understanding of the physical demands and injury risks associated with elite volleyball
play, offering a detailed analysis of match play dynamics and prevalent injury mechanisms. It
emphasizes the important role of strength and conditioning (S&C) coaches in developing training
programs to enhance performance and mitigate injury risks through strategic exercise selection
and periodization. The review provides a thorough needs analysis, highlighting specific
conditioning requirements for different player positions and detailing effective physical testing
protocols. Recommendations are made for implementing structured S&C programs, which are
vital for preparing athletes for the physical challenges of competitive volleyball. Practical
guidelines are outlined for S&C coaches to optimize training outcomes, including suggestions for
drill sequences and conditioning routines that reflect the sport-specific demands of volleyball.
Thus, this review aims to equip coaches, trainers, and athletes with the knowledge and tools
necessary to elevate their performance and safeguard against injuries, thereby contributing to the

advancement and sustainability of volleyball as a high-intensity competitive sport.
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INTRODUCTION

With more than 500 million players worldwide and representation in over 220 countries, volleyball has firmly
established itself as a global sport (7). Notably, volleyball ranks among the top five most popular sports globally,
particularly resonating in Brazil, Italy, Russia, and the United States of America (USA). In the USA alone, the sport
boasts over six million participants annually (18). This popularity is not limited to professional players, as volleyball’s
younger generations are also rising. A prime example of this can be seen at the high school level, where volleyball is

the second-highest sport for female participation (4).

In volleyball, the central goal is to win points by skillfully maneuvering the ball over the net into the opponent's court,
making it unreturnable or inducing faults. This objective is pursued through tactical skills, strategic play, and cohesive
team effort, where roles like passing, setting, spiking, blocking, and serving are decisive (108) (Table 1). Five primary
positions, each with specific functions, are central to the sport. The setter, akin to a quarterback in other sports, is the
strategic heart of the team. Tasked with setting up the ball for attackers, they require excellent ball-handling and
decision-making abilities (64). The opposite hitter, positioned on the right side, is the primary attacker. They play an
important role in both offensive spikes and defensive blocks, especially against the opponent’s outside hitters (93).
The outside hitter, often stationed on the left side, is another key attacker, known for taking numerous swings at the
ball. This position demands versatility, as they must excel in attacking and defensive skills like blocking and digging
(19). Middle blockers, positioned centrally, form the core of the team's defense. Their job is to block opponent attacks,
especially rapid middle strikes, while executing quick offensive moves (59). The libero, a defensive specialist, is
unique in being restricted from serving, spiking, or rotating into the front row. Their primary role is to bolster the

team's defense through exceptional passing and digging skills (27).

***INSERT TABLE 1 HERE***

Elite volleyball athletes face demanding schedules, particularly those competing for club and national teams. For
example, in the 2022/2023 season—an intense year due to the upcoming 2024 Olympic Games—top European men’s
national teams, like Italy, Poland, and France, faced an extended calendar of competitions. These included friendly
matches in May and June, the FIVB Volleyball Nations League until the end of July, the CEV European Volleyball
Championship until mid-September, and finally, the FIVB Men’s Road to Paris Olympic Volleyball Qualifier in

October. While this schedule is unique to Olympic participation, even in non-Olympic years, national team-level



competitive seasons span until August-September. Female elite athletes, such as those on the USA Women's National
Team, experience similar demands. For players not involved in national teams, a typical off-season of approximately
three months (from May to August) is relatively long compared to other team sports, reflecting the unique scheduling

structure of professional volleyball.

Despite the relatively longer off-season for some players, the continuous cycle of training and competition—especially
for those balancing club and national team commitments—places significant physical demands on elite volleyball
athletes, driving an increasing focus on physical development (80, 88, 89) and injury risk reduction (6, 95, 97). The
continuous cycle of training and competition, with minimal rest, can significantly tax an athlete's body (43). The
strength and conditioning (S&C) coach is tasked with enhancing athletic performance and implementing strategies to
mitigate injury risks (3). Their work involves developing tailored training programs that address the specific physical
demands of volleyball, considering the unique needs of players in different positions (30). This nuanced understanding
of position-specific requirements is vital for S&C coaches, as it allows them to effectively prepare players for the

physical challenges of their roles.

POSITIONAL LOAD ANALYSIS IN MATCH PLAY

For male volleyball players, research examining external load during matches is sparse, predominantly focusing on
metrics associated with jumping (78, 79). Analysis reveals that male setters tend to execute the highest number of
vertical jumps compared to other positions (49, 91, 92). Notably, most of these jumps are executed during setting
actions and are typically of lower intensity than those performed during blocking and attacking (49). In contrast, male
middle blockers are recorded to have the highest number of block jumps, followed closely by outside hitters (49).
When considering jump height, it is observed that jumps performed during attacks, especially by outside hitters,

generally approach their maximum jump height more closely than those performed during blocks (49).

Research on the external load of female volleyball players during match play is even more limited than that for their
male counterparts, with only a handful of studies focusing on jump-related metrics (36, 95). The available data shows
that female setters experience the highest number of jumps per game, followed by middle blockers and outside hitters
(36, 95). The data also shows that the average jump height for outside hitters is substantially higher than for other

positions (36). The disparity in jump heights can be attributed to the different jump types involved; blocking primarily
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requires a concentric-only squat jump, whereas attacking spikes typically involve an approach jump with multiple
rapid steps. This biomechanical distinction is responsible for the higher jump heights seen in attacking actions,
underscoring the importance of conditioning programs that target both concentric power and impulse and approach-

based power and impulse to meet the varied demands of each position.

The external load for male and female players is presented in Table 2. It should be acknowledged, however, that limited
studies have investigated this, with the variability in league and team strategies influencing results. This underscores
the need for more extensive research to comprehensively analyze jump-related metrics with greater certainty and
applicability across different competitive environments. The dominant technology used across studies to measure
jump metrics was an inertial measurement unit (IMU), which consists of 3-axis gyroscopes, magnetometers, and
accelerometers. IMUs were generally placed on a belt secured to the athlete's hip, transmitting data via Bluetooth. A
validation study has shown high correlations between IMUs and laboratory-standard three-dimensional motion
analysis systems, though there is a minor bias, with IMUs slightly overestimating vertical displacement by

approximately 3.5—4.3 cm (14).

***INSERT TABLE 2 HERE***

Although jumping remains an important component of volleyball, accelerations, decelerations, and changes of
direction also play an essential role, particularly for certain positions. In a 4-set Women's CEV Champions League
match, data showed that outside hitters and opposite hitters engage most frequently in forward or backward linear
transitions, with approximately 40% of their movements involving a run-up jump (34). The remaining 60% of their
acceleration and deceleration movements are split between lateral and backward directions over short distances of 1—
2 meters. Liberos, in contrast, tend to focus 65% of their movements on forward and left directions, with only 35%
allocated to backward and right transitions (34). Findings from a separate study on elite female players in the Turkish
League highlighted that setters cover greater total distances than other positions, while outside and opposite hitters
exhibit the highest acceleration and deceleration values, reinforcing the importance of agility and direction change for
these roles (2). Interestingly, explosive player load data (acceleration counts >3.5 m/s?) reveal that liberos, who
perform extensive lateral movements, record the highest counts, whereas opposite hitters show the lowest,

underscoring the necessity of rapid changes of direction throughout court transitions for the liberos (33).



From a load management perspective, differences in playing time also impact physical demands. Liberos and middle
blockers do not participate in all rallies, with liberos involved in approximately 80% of rallies and middle blockers in
about 60%, leading to rest periods over 20% longer than other players (33). These findings indicate that the dynamic
physical requirements of volleyball extend well beyond vertical jumps, emphasizing accelerative and decelerative
movements as significant to gameplay. The limitations of current IMU-based data collection further underscore the
need for technologies like local positioning systems (LPS), which could offer more comprehensive tracking of
volleyball's multidirectional demands, especially for positions like liberos who rely less on jumping and more on

agility and court coverage.

INJURIES: PREVALENCE, RISK FACTORS, AND MITIGATION STRATEGIES

In volleyball, injuries are a significant concern, affecting players' performance and career longevity. A detailed analysis
highlights the prevalence and severity of injuries in different anatomical locations (Table 3). To reduce the occurrence
of injuries, this section aligns with a three-phase cycle previously proposed in the literature: assessing the current

injury situation, identifying risk factors and mechanisms, and informing preventative strategies (65).

***INSERT TABLE 3 HERE***

Among the most frequent acute injuries encountered are ankle sprains, constituting up to 60% of all reported injuries
(99, 105). Such injuries predominantly occur during landing phases, either from blocking attempts or less frequently
from spiking. The typical scenario involves a player landing on another player's foot, leading to an inversion sprain
affecting the lateral collateral ligaments (8, 99). The dynamics of blocking, with its abrupt landings, particularly
predispose front-row players (e.g., middle blockers and opposites) to such injuries. A risk factor for ankle injuries in
volleyball often reported is gender with previous results showing that adult men have a higher risk for ankle injuries
compared to adult women (risk ratio of 3.2) (7). The same authors also found a higher risk during matches for ankle
injuries (risk ratio of 2.1) (7). Preventing ankle sprains involves a combination of equipment use and training
techniques. Employing ankle taping or wearing high-top shoes can limit unwanted inversion movements that lead to
sprains (100). Semi-rigid ankle supports effectively reduce the active inversion range of motion and are preferable to
taping as they maintain their supportive properties even after repeated jumping (100). Neuromuscular and
proprioceptive training programs are safe and effective components of ankle rehabilitation that should be introduced

as soon as an athlete can tolerate them post-injury. Following an ankle injury, altered neuromuscular activation patterns



often lead to functional instability and gait alterations, increasing the likelihood of recurrent injuries (75).
Neuromuscular retraining programs have been shown to reduce the prevalence of recurrent injuries and issues related
to functional instability (74). Additionally, coaching strategies to correct players' approach, particularly for those who
tend to jump forward during spikes, can significantly reduce the risk of landing injuries (9). Encouraging players to
adjust their jumping technique to minimize forward motion can help avoid scenarios where the foot lands under the

net.

Patellar tendonitis, often termed "jumper's knee", emerges as one of the predominant overuse injuries due to the sport's
repetitive jumping actions (23, 99). Its prevalence among players, particularly those engaging in the sport more
frequently and between 20 and 25 years old, underscores the importance of conditioning the leg extensors (21). In
examining the impact of volleyball on knee health, studies have found that athletes with jumper's knee often achieve
greater jump heights compared to asymptomatic athletes, particularly in male players (48). This phenomenon, often
referred to as the "jumper's knee paradox", suggests that athletes with superior jumping ability place higher mechanical
demands on the patellar tendon, increasing the risk of overuse injuries (101). Knee joint dynamics studies highlight
that rapid force development, significant tibial external torsion at spike jump take-off, and deep knee flexion angles
predict developing symptoms (83). Players most at risk are those in positions demanding frequent and powerful jumps,
such as middle blockers and outside hitters, who rely heavily on these movements for effective play. To mitigate the
risk of patellar tendonitis, careful management of training volume is important, especially during the transition to
senior levels (102). Gradual adaptation to increased training demands can help young athletes avoid sudden overuse.
Additionally, diverse exercise regimens that promote tendon health, including metabolic activity enhancement,
collagen synthesis, and improvements in tendon mechanical properties, are beneficial (70). Implementing a
combination of these exercises—from isometric strength exercises to plyometrics and eccentric load exercises—

within regular training sessions has shown promise in reducing knee pain (16).

Accounting for a notable fraction of injuries (i.e., total incidence of 0.2 per 1000 hours of play), shoulder issues
primarily manifest as tendonitis of the rotator cuff or biceps tendons, driven by the repeated overhead motions inherent
in spiking and serving (23, 99). Studies have indicated that top-level volleyball players often exhibit a
disproportionately high strength ratio between the internal and external rotators of the shoulder, coupled with a

diminished range of motion for internal shoulder rotation (known as glenohumeral internal rotation deficiency, or



GIRD) on their dominant side (20, 104). This condition is accompanied by an increased capacity for external rotation
(20, 104). An interesting finding among elite players is the occurrence of suprascapular neuropathy, a condition often
asymptomatic yet characterized by a significant reduction in external rotation strength (107). To prevent shoulder
injuries, incorporating stretching and strengthening exercises is essential. Focusing on elongating shortened dorsal
muscles and bolstering scapular stabilizers can aid in prevention and symptom alleviation (46). Addressing the
imbalance between internal and external rotator strength and improving the flexibility of internal rotation is important
(104). Training programs should aim to maintain an optimal strength balance and enhance internal rotation flexibility
(104). Additionally, refining techniques to reduce shoulder stress, such as adjusting the backswing in spikes, can

mitigate injury risks while potentially improving performance (87).

Though less common and seldom leading to prolonged absences from play, hand injuries, including sprains, fractures,
and contusions, predominantly affect the fingers. Injuries to the fingers predominantly occur due to the ball's impact,
representing approximately three-quarters of such incidents (12). In contrast, collisions with other players are

relatively less common, contributing to about one-seventh of finger injuries (12).

PHYSICAL TRAINING ROADMAP
ATHLETE ASSESSMENT

Jump height is an important performance indicator in volleyball, significantly influencing match outcomes (68). In
men’s volleyball, winning teams have been shown to demonstrate significantly higher jump values during serves,
attacks, and blocks compared to losing teams. Notably, jump height during both the serve and block phases was found
to be statistically significant (p < 0.05) in influencing match outcomes (68). Research has demonstrated significant
relationships between the force-time characteristics from isometric tests and various jumping tasks, highlighting their
relevance in volleyball. The isometric mid-thigh pull (IMTP) and the isometric squat test, conducted at different knee
angles, show varied correlations with jump performance. Based on the data presented in Table 4, we recommend the
isometric squat performed at a 90° knee angle as a more suitable method for testing maximal strength in volleyball
athletes. Research has shown that variables obtained from the 90° isometric squat demonstrate stronger correlations
with jump height in the countermovement jump (CMJ) compared to those from the IMTP or isometric squats
performed at different knee angles (51). The isometric squat at 90° can be reliably performed for multiple maximal

attempts (typically 2—-3) without compromising the accuracy of results, as evidenced by strong intrasession reliability



in peak force measures (10). This test thus provides a consistent and effective indicator of strength and rapid force

production, making it well-suited to monitor training adaptations in volleyball athletes.

***INSERT TABLE 4 HERE***

The spike and the block are two of the most important actions in volleyball, responsible for generating the majority of
points during a game (66). In line with the principle of specificity in sports training, previous research has already
suggested some specific movements be tested, such as the spike jump and block jump, and measured using devices
like the Vertec (109). The effectiveness of a spike relies heavily on factors such as contact height, which was already
discussed in relation to jump height, ball direction, and ball speed. Ball speed is important as it affects the opponent's
ability to react and defend. Monitoring spike speed typically involves assessing upper-body strength and throwing
ability through general tests. Commonly, this includes measuring the three-repetition maximum (3RM) for exercises
like the pullover or bench press (25, 73). While these tests are fundamental in evaluating upper-body strength, they
fail to determine how effectively volleyball players can translate their strength into game-like situations. For instance,
one study observed that despite significant increases in bench press and pullover one-repetition maximum (1RM),
there was no corresponding improvement in spike ball speed among female players over an entire season (98).
Therefore, while this data may be tracked as part of their S&C program, it may be wise to omit it when physically

profiling the athlete as part of a fitness testing battery.

To bridge this gap, Palao and Valades developed a spike and serve speed protocol consisting of six tests that ranged
from general to specific in terms of strength/power application (67). The protocol starts with a standing spike where
players hit the ball from a self-toss without any restrictions related to time or space which assesses the players' capacity
to exert power in a non-game-specific action. The second test introduces a spatial constraint by requiring players to
spike while standing at the net, at a height equivalent to their typical jumping spike position. In the third test, players
execute a spike from a ball tossed by a coach or teammate at the net, tossed to a height between two and three meters,
a scenario more reflective of a game situation. The fourth and fifth tests are variations of the third, with the only
difference being the direction of the spike—diagonally across the court in the fourth and directly down the line in the
fifth. The sixth and final test in the protocol evaluates the players' serving technique. While the comprehensiveness of
this protocol allows for a detailed assessment of skills directly relevant to volleyball performance, it is important to

consider the time and resources required to implement such extensive testing. Moreover, the skill-based nature of this



protocol means that the results may reflect technical proficiency as much as physical capacity, posing challenges in
isolating constraints in physical capacity. Given these considerations, integrating the spike and serve protocol may be

more effective during technical training sessions, conducted in collaboration with volleyball coaches.

As an alternative to the skill-intensive spike and serve speed protocol, the bench press throw — performed on the Smith
machine — emerges as a valuable in-gym exercise for assessing upper-body ballistic performance, important for the
high arm acceleration required during the spike (81). Research indicates that the peak force from the force-velocity
profile of the bench press throw correlates with both spike and serve speeds (> 0.53) (5). This correlation underscores
the significance of evaluating and enhancing upper-body ballistic performance through exercises like the bench press
throw. This exercise provides a reliable measure of the physical attributes essential for elite volleyball players. It
directly impacts their ability to effectively transmit force to the ball during spikes and serves, making it a practical
choice for integration into regular S&C assessment routines. This test is also a direct measure of physical capacity,

thus making it actionable by S&C coaches.

Counterattack skills such as blocking, digging, and attacking are essential for team success in volleyball (66). While
attacking and blocking have already been discussed, it is equally important to focus on digging, as this skill is
important for effective defense and transitioning to offense. The digging agility test (DAT), which includes visual
stimuli, specifically assesses a volleyball player's digging agility (37). This test replicates the lateral digs performed
in actual games, requiring athletes to respond to visual cues and move quickly from a stationary position to designated
targets. However, considering the complexity of setting up the DAT and the current lack of widespread validation
within the S&C community, we recommend a cautious approach to its use. While the DAT could offer insights into
sport-specific agility under game-like conditions, its practical application is currently limited by uncertainties
regarding its reliability and the scarcity of implementation in routine training assessments. Equally, separating skill
from physical capacity is hard, meaning actionable constraints are harder to decipher. Therefore, until further research
can establish its efficacy and reliability, it may be prudent to prioritize more established agility tests that have been

proven effective and are easier to administer, like the T-Test or the Illinois agility test (15, 69).

Sheppard et al. developed the repeated-effort test that accurately simulates volleyball’s front-row demands (90). This
test utilizes a vertical jump and reach testing device (e.g., Vertec), an adjustable block jump apparatus set to sport-

specific heights, and timing gates (90). Athletes perform four repeated efforts encompassing jumping movements,
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including spike jumps and block jumps, combined with lateral movements typical of front-row offensive and defensive
play (90). Structured on a fixed 20-second interval with brief rests tailored to the speed of each repetition, this test
measures jump and movement times, block jump task errors, and a performance decrement percentage, indicating the
difference between ideal and actual performance times (90). This provides a detailed measure of fatigue resistance

and jumping reserve, aligning well with the sport-specific conditioning needs of volleyball players.

PERIODIZATION

Periodization has been a cornerstone in athletic training, designed to enhance fitness and performance over a structured
timeline. Traditional long-term periodization models, such as classic or linear periodization, typically start with high-
volume, low-intensity training, gradually shifting towards lower-volume, high-intensity sessions over several months
(82). This approach, which cycles back to high-volume, low-intensity phases at the end of each cycle, organizes
training blocks around distinct goals (e.g., hypertrophy, strength, strength/power, and power), usually lasting 4-6
weeks each. The overarching aim in these linear programs is often to reach peak strength or power by the end of the

final phase, frequently called the power phase (42).

However, in volleyball, where club seasons run almost uninterrupted from September through April and national team
duties occupy April to August, this tapering approach proves less suitable. A traditional linear model would
significantly reduce training intensity during competition, hindering performance levels for elite and professional
volleyball players (26). While classic periodization may still have limited application during certain phases, such as
the extended off-season for players not engaged in national team activities (which can span up to three months), a
more adaptable model is often preferred for volleyball. Nonlinear periodization, specifically a flexible nonlinear
approach, offers a practical solution. This method adheres to the principles of nonlinear training but allows adjustments
to session intensity based on an athlete’s readiness (22). For example, assessing readiness through pre-session tests,
like a CMJ, or monitoring the early sets velocity in a workout can guide coaches in tailoring the day’s focus to the

athlete’s current physical state, ensuring optimal training effectiveness.

Training Zones

Building on the principles of flexible nonlinear periodization, each athlete’s training load can be adjusted daily based
on their current readiness, placing them in an appropriate training zone to maximize effectiveness and minimize

unnecessary strain (Figure 1).
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Training Zone 1: This zone focuses on low-intensity, low-volume recovery sessions. These lighter workouts
aim to accelerate recovery, especially following intense match days classified as Training Zone 4. Typical
activities include low-intensity aerobic exercises or mobility circuits, often scheduled for the day after a
match (MD+1) to aid athletes in quickly recovering from high exertion.

Training Zone 2: Characterized by high volume and low intensity, this zone emphasizes exercises that
increase time under tension, supporting goals like muscle hypertrophy or tendon resilience (45). It is
especially beneficial for athletes requiring enhanced tendon health due to volleyball-specific injury risks
discussed previously. Training here typically takes place during the off-season or early in the competitive
week, away from match days, as these methods can induce fatigue and muscle soreness (52). Alongside high-
repetition isotonic exercises, holding isometric muscle actions (HIMA) are also effective in this zone, with
recommended durations of 30 to 45 seconds at sport-specific joint angles (84). For example, front-row players
can perform single-leg ankle HIMA to strengthen the Achilles tendon.

Training Zone 3: This zone is intended for low-volume, high-intensity days, commonly scheduled right
before matches (MD-1). Volleyball coaches often use this time for brief, game-like training drills that mirror
competitive scenarios, such as 6 vs. 6 scrimmages starting at a score of 19-19, so only a few points and rallies
are played. From an S&C perspective, this zone focuses on training rate of force development (RFD), power,
and reactive strength. Recommended methods include high-intensity power lifts at low volumes (>75% 1-
RM), isotonic high-load and moderate-velocity repetitions for strength-speed and speed-strength, brief
pushing isometric muscle actions (PIMA), Olympic lifts and derivatives, and sprinting and plyometric
exercises that stimulate the central nervous system without inducing fatigue. These training methods will be
discussed in the following section.

Training Zone 4: Representing the highest volume and intensity, this zone aligns with match days, pre-season
training camps, or scrimmage days with high-intensity 6 vs. 6 play. Athletes typically report high perceived
exertion in this zone, often monitored using session rating of perceived exertion (RPE) (60). With increased
intensity (higher %1RM), there’s a corresponding rise in RPE during resistance training, making this zone
ideal for focusing on maximal strength development. Common methods include isotonic high-load, low-

velocity repetitions (absolute and accelerative strength, <0.75 m/s) (106) and PIMA at joint angles specific
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to volleyball movements. For instance, a middle blocker might perform a single-leg knee PIMA at an angle

similar to their position during a block jump.

***INSERT FIGURE 1 HERE***

Preparatory Phase

The pre-season, or preparatory phase, begins with a period focused on building physical readiness before any
competitive matches take place. During the initial weeks (general preparatory phase), athletes are expected to
experience fatigue as training volume remains high. This period allows S&C coaches to build on the accumulated
work established during the off-season, to maintain training volume while progressively increasing intensity. For
instance, athletes may lift heavier loads for the same number of repetitions or perform movements with greater speed

using the same weight, thus enhancing both strength and power output.

As the pre-season progresses, friendly matches begin to be incorporated, marking the shift to the specific preparatory
phase. At this point, reducing the physical training volume becomes necessary to accommodate the added workload
from these matches. Training in this phase increasingly resembles the competitive season, gradually conditioning
athletes to manage training and match demands. This phase may even conclude with a taper, especially for elite clubs
that start their season with a domestic Supercup or similar competitive event, ensuring athletes are physically primed

for peak performance (discussed afterwards).

Competitive Phase

When planning microcycles and mesocycles, professional volleyball schedules can vary depending on competition
frequency. At the club level, official games are often spaced 7 days apart for teams competing only in domestic leagues,
while clubs engaged in domestic and international competitions may face a more condensed schedule, with games
separated by 3 days. Additionally, many leagues feature a “final four” tournament format for domestic cup semi-finals
and finals, where games occur within 24 hours of each other. Each of these formats demands specific adjustments to
training, with the S&C coach using flexible nonlinear periodization principles to adapt intensity and volume based on
athlete readiness assessments conducted before each session. Figure 2 provides an overview of the tailored microcycle
structures for each schedule type, outlining optimal training zones and methods based on athlete readiness and

competition demands.
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***INSERT FIGURE 2 HERE***

During the competitive phase, careful mesocycle planning is essential for ensuring athletes peak at decisive points in
the season. Collaboration between S&C and volleyball coaches is necessary to identify the most important matches,
whether for playoff qualification or title contention. With these key games or periods highlighted, a structured
approach to tapering and peaking can be established. Tapering, defined as “a progressive, nonlinear reduction of
training load over a variable period to reduce the physiological and psychological strain of training while enhancing
performance” (62), can be effectively applied to volleyball, even though much of the tapering research traditionally
focuses on individual sports (76). In professional and elite volleyball, once priority matches are identified, S&C
coaches can create short, intensive training blocks lasting 1 to 3 weeks (i.e., shock microcycle or mesocycle) to build
the necessary performance stimulus, followed by a taper. In these targeted blocks, a strategy of microdosing—
distributing total training volume across a microcycle in frequent, short, repeated bouts—can optimize performance
gains without overloading the athletes (17). Table 5 shows an example of a tapering phase with a duration of three

weeks for two types of exercises used for Training Zone 3 (power clean) and Training Zone 4 (trap bar deadlift).

***INSERT TABLE 5 HERE***

Transition Phase

The transition phase, often called the off-season, offers volleyball athletes a unique period to focus exclusively on
physical development without the immediate demands of match play. For players not involved in national team
activities, this phase can extend up to three months, providing an ideal opportunity to address specific physical
attributes with minimal concern for fatigue management. With no competitive games on the horizon, athletes can
engage in up to five training sessions per week focusing on Training Zones 2, 3, or 4, complemented by two lower-

intensity days employing methods from Training Zone 1 for recovery.

As previously discussed, the off-season's extended timeframe allows for applying linear periodization models, as
athletes can progress through structured training blocks without interruptions from matches (26). For example, an
opposite hitter working to increase maximal strength might start with a block that prioritizes methods from Training
Zone 4. Furthermore, due to the limited or nonexistent volleyball practices during this period, athletes can increase

plyometric volume in the gym, which is essential for developing reactive strength. This concentrated plyometric work
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in the off-season prepares athletes for the high jumping demands of the upcoming pre-season and competitive phases,
where practice and game loads will limit the room for intense plyometric training. Additionally, the off-season is an
ideal time to incorporate change of direction and acceleration drills, particularly for liberos, who rely heavily on these
skills. Training Zone 3 methods, focusing on these agility and speed elements, can be implemented consistently to
enhance movement efficiency and agility on the court. Finally, if the training goal is to build foundational strength to
handle the demands of later phases and to lessen injury risk as training becomes more intense, S&C coaches might
incorporate HIMA (and the remaining Training Zone 2 methods). This approach enhances activation of synergist
muscles, which plays a key role in preserving joint stability during high-intensity movements, thereby reducing the

likelihood of injuries (85).

The off-season may conclude with a 3- to 4-week accumulation block to establish a robust foundation for the season
ahead (41). Unlike most team sports, which incorporate this block into the pre-season, volleyball’s relatively long oft-
season allows S&C coaches to introduce this phase earlier. By increasing the number of sets while maintaining
intensity, athletes can gradually adapt to the increased workload, ensuring they enter the pre-season well-prepared for

the demands of competitive play.

TRAINING PHYSICAL FITNESS ATTRIBUTES

The subsequent sections explore essential physical fitness attributes for volleyball athletes, inclduing maximal
strength, RFD, muscular power, reactive strength, agility, and conditioning. This guidance is supplemented with a
selection of exercises designed to cultivate the necessary physical capacities and refine athletic prowess, ensuring

athletes are fully equipped to thrive in high-performance volleyball settings.

Maximal Strength

Maximal strength is important for athletes, reflecting the highest force muscles can produce during concentric,
eccentric, or isometric contractions or within a specific movement (56). This attribute is particularly valued for its
direct impact on a player's capacity to execute specific physical tasks demanding high power outputs and RFD. For
instance, in volleyball, maximal strength is essential, as it underpins the ability to perform powerful actions such as

spikes and blocks (89). Moreover, it supports landing mechanics, mitigating injury risks (47).

Training for maximal strength typically involves high loads (=80% of 1RM) and thus low repetitions (1-6 reps per
set) to stimulate significant strength gains (71, 77). The training frequency for maximal strength sessions ranges from
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two to four times per week, depending on the athlete's recovery and the training cycle's phase (71, 77). The off-season,
which can last up to three months for players not involved in national team duties, provides a valuable window for
more frequent maximal strength development training. For athletes involved with national teams, the off-season can
be significantly shorter or even non-existent, making a nonlinear periodization approach more suitable for in-season
strength training. Nonlinear periodization offers flexibility, allowing for varying training intensities and loads within
shorter cycles, which can help athletes continue to make strength gains without accumulating excessive fatigue (22).
For instance, the initial in-season mesocycle could still emphasize maximal strength development through high-
intensity, low-volume sessions, but these efforts could be strategically alternated with moderate- and lower-intensity
sessions to facilitate recovery and adaptation. Opportunities for more intensive strength training may arise during
scheduled breaks, such as the Christmas and New Year periods, which can provide up to two weeks without matches.
During these times, mini (1 to 2 weeks) shock microcycles can be implemented to boost strength gains (26). This
approach ensures athletes can improve strength without compromising their recovery or risking injury during the busy

competitive season.

In addition to the traditional maximal strength training methods discussed earlier, alternative approaches can further
support maximal strength development in volleyball players. These methods provide unique benefits and can be
tailored to meet the specific needs and competitive demands of the sport. Examples of such training methods include

the following:

e Accentuated eccentric loading: This training technique involves using additional weight during the eccentric
phase of a movement, which is then reduced for the concentric phase (103). One practical application for
volleyball players is using weight-release devices, which attach extra resistance to a barbell or machine
during the eccentric portion of the lift. For example, to enhance maximal strength in knee and hip extension,
S&C coaches can implement back squats with an eccentric load of 120% of the athlete's 1-RM, followed by
a concentric phase performed with 80% of their 1-RM. This approach effectively targets the muscles involved
in vertical force production.

e Isometric strength training: Isometric strength training offers a unique advantage for athletes due to its lower
energy demands compared to dynamic muscle contractions (11). This characteristic is particularly valuable

as it helps players start games without high levels of fatigue. Research suggests that isometric training
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performed at intensities ranging from 80—100% of an athlete's maximum voluntary contraction, with each
contraction sustained for 1-5 seconds and totaling 30-90 seconds per session, is optimal for developing
maximal strength (50). For volleyball players, specific exercises such as the knee isometric push or ankle
isometric push can be particularly beneficial. These exercises not only enhance the strength of key muscle
groups but also allow players to maintain performance levels without adding excessive fatigue, making them

ideal for integration into in-season training programs.

Rate of Force Development, Muscular Power and Reactive Strength

RFD is pivotal in defining an athlete's capability to rapidly generate force, commonly referred to as explosive strength
(1). In volleyball, for example, this includes jumping for a spike or block and quick directional changes (35, 63).
Muscular power in sports science is defined by the quantity of work performed per unit of time and is a product of
both force and velocity. Reactive strength, often encapsulated under the umbrella term "plyometrics," is integral for
volleyball players due to the plyometric nature of many actions, such as rebound jumping and executing rapid
accelerations (35). Plyometric training exploits the stretch-shortening cycle (SSC) properties, categorizing exercises
into those with fast SSC (e.g., sprinting, drop jumps, bounding) and slow SSC (e.g., changes of direction, depth jumps)

movement times (86).

In analyzing the mechanics of the CMJ, researchers have identified five primary phases that occur before landing:
unweighting, braking, transfer, propulsive, and flight (57). These phases can be translated to the approach jump used
in volleyball, particularly for the spike, where each phase of the CMJ corresponds to a specific action within the spike
jump’s mechanics (Figure 3). By identifying and training these distinct phases, S&C coaches can help athletes

optimize each part of the jump for improved performance on the court.

***INSERT FIGURE 3 HERE***

Similarly to the lower body phases, the spike and jump serve can also be analyzed through distinct phases of upper
body mechanics, which impact performance. In volleyball, both actions—spiking and serving—follow a five-phase
motor pattern that includes approach, takeoff, arm cocking, arm acceleration, and follow-through (81). Therefore, as
with the lower body’s SSC use in the approach jump phases, each phase of the upper body movement can be trained

and optimized to enhance RFD, power, and reactive strength during important game actions like spiking and serving.
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To enhance performance in the unweighting and braking phases, training methods can focus on increasing the
momentum (i.e., mass x velocity) at the end of the unweighting phase and improving the force generated during
braking. These methods are key for optimizing the SSC in the subsequent phases. Effective training techniques for

these initial phases include:

e Accentuated eccentric loading: Using loads up to 130% of concentric maximum for controlled eccentric
contractions develops braking force (32). Only 1-3 reps per set are needed, with concentric loads adjusted to
80-90% or 50-60% of 1-RM.

e  Weighted jumps and upper body throws: To maximize power, athletes can perform throws and jumps that
project the body or a weighted object into the air, minimizing deceleration (39).

e Inertial flywheel training: This method, which offers variable resistance and eccentric overload, enhances
power, especially in trained athletes (72). It also improves horizontal displacement (72), which is valuable
for liberos who perform more lateral movements. High-speed, maximum-intensity reps (3-5 per set) are

recommended for optimal adaptation.

Once athletes reach the lowest point in the countermovement, their velocity is momentarily zero (57). As they begin
the upward movement, velocity increases, typically while force decreases. Right before takeoff, velocity reaches its
peak (44). The takeoff velocity (a crucial determinant of jump height) depends on the total impulse generated during
the propulsive phase in proportion to the athlete's body mass (44). Therefore, achieving a high takeoff velocity requires
the athlete to produce substantial vertical power, maintaining force application throughout the ascent from the point
of zero velocity onward. Training for power and RFD during this phase is thus focused on maximizing the force an

athlete can exert starting from the bottom position.

e Box squat and seated box squat jump: The box squat, in which athletes sit back onto a box before driving
upward, is commonly used to strengthen the squat pattern and develop power (55) and RFD (94). When
performed with a brief pause at the bottom position (replicating the zero-velocity point in a
countermovement), the exercise minimizes elastic energy contributions, requiring the muscle groups
involved in the propulsive phase to generate force independently (55). The concentric phase should be
executed as explosively as possible, using a load where the athlete’s power output is maximized. Similarly,

the seated box squat jump closely simulates the block jump seen in volleyball and can be performed with
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Agility

body weight or light dumbbells, emphasizing rapid concentric force production without relying on stored
elastic energy.

Accommodating resistance (bands and chains): This method adjusts the force-velocity curve by adding
resistance (through rubber bands or chains) during the concentric phase (58). As the athlete pushes through
the movement, additional resistance increases, particularly in biomechanically challenging positions known
as "sticking points." This increases acceleration and velocity during the lift's concentric phase, optimizing
power output (58). For peak power gains, total loads of 60-90% of 1-RM are ideal, with approximately 80-
85% of resistance coming from free weights and 15-20% from chains (58). For band resistance, the setup
should comprise 20-35% band tension with 65-80% free weight, depending on the athlete’s needs (58).
Pneumatic resistance training: Pneumatic resistance, which uses air resistance to create external loads with
minimal inertia, is another effective method for boosting power and velocity (24). Unlike traditional weights,
pneumatic resistance systems generate less momentum, allowing athletes to focus on maintaining high speeds
throughout the movement. Research suggests that using lighter loads (30-45% of 1-RM) with pneumatic
resistance training can enhance velocity and power in trained athletes (24).

Olympic-style weightlifting movements: Olympic lifts generate some of the highest power outputs in
resistance training (31). Exercises such as the clean and jerk or snatch should be programmed at around 80%
of an athlete's 1-RM to optimize power output (28). For best results, S&C coaches should tailor loads based
on each athlete’s power output profile, assessing individual responses to the loading to ensure maximal

adaptation.

Agility encompasses an athlete's ability to swiftly decelerate, change direction, and accelerate again, reacting adeptly

to situational cues (38). Agility training should be characterized by its emphasis on high-intensity drills that mimic the

pace and energy demands of volleyball, incorporating game-like scenarios to foster athletes' ability to anticipate and

react to opponents' actions. To effectively train agility in volleyball athletes, it is important for S&C coaches to identify

the movement patterns characteristic of the sport. Volleyball requires a combination of retreating and forward patterns

during play. For instance, retreating patterns are often observed when back-row players track and dig balls traveling

toward the rear court, while forward patterns are prevalent when athletes move quickly to intercept or defend balls
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dropping between front and back rows. These patterns frequently occur in combination, forming the basis of agility

drills tailored to volleyball's specific demands.

One essential movement pattern in volleyball agility training is the drop step. This involves transitioning from a
parallel stance to a rapid forward movement. Back-row players commonly execute this movement when defending
balls that bypass the block and fall between the front and back rows. For optimal performance, players must take a

step backward to generate the necessary push-off force for an explosive forward movement:

e  Tennis ball drill: The S&C coach tosses a tennis ball onto the ground. As soon as the ball touches the ground,
the athlete performs a drop step, moving quickly forward to catch it before it touches the ground again.
e Reactive cone drill: Set up two cones, one on each side of the athlete. On the coach's command, the player

executes a drop step toward the designated cone, simulating a reactive defensive scenario.

Another fundamental movement pattern in volleyball agility training is the lateral shuffle, a side-to-side motion that
enables players to quickly cover ground without crossing their legs. This pattern is frequently observed in back-row
players when defending opposition spikes directed toward the backcourt. Defensive players often execute a lateral

shuffle to position themselves to dig the ball using one or both arms:

e  Multi-repetition lateral shuffle: Athletes perform three continuous lateral shuffles in one direction and then
repeat the same movement to the opposite side. This drill emphasizes repeated, explosive push-offs from the
outside leg combined with efficient pulling from the inside leg.

e  Tennis ball lateral shuffle drill: Incorporate a tennis ball into the drill by having the S&C coach toss the ball
onto the ground. Athletes must execute the prescribed number of lateral shuffles and catch the ball before it
touches the ground again.

e Reactive agility lateral shuffle drill: Introduce a reactive component by using visual cues. For instance, the

S&C coach raises one arm to indicate the direction in which the athlete should shuffle.

The hip turn is an essential movement pattern for volleyball players, particularly when retreating to defend balls
redirected behind their initial position. This commonly occurs when back-row players, initially positioned to defend

an opposition spike, must quickly retreat after the spike is deflected by the block and redirected over their heads. For
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an efficient hip turn, the movement should begin with a strong push from the front foot, avoiding simultaneous pivoting

of both feet. This ensures a quick and efficient transition into the retreat:

e 90-degree hip turn to sprint drill: Athletes begin facing forward, perform a 90-degree hip turn, and sprint
directly in a straight line. The goal is to avoid curvilinear initial steps, which indicates insufficient hip opening
during the turn. Drills should emphasize practicing the movement in both directions to build symmetry in
movement proficiency.

e 45-degree hip turn to lateral shuffle drill: Athletes initiate a 45-degree hip turn followed by a short sprint and
transition seamlessly into a lateral shuffle. This drill simulates game situations where a teammate’s defensive
touch redirects the ball unexpectedly, requiring immediate directional changes.

e Reactive hip turn drill: Introduce reactive elements where the S&C coach provides auditory or visual cues to
dictate the direction of the hip turn. For instance, a whistle can signal the athlete to execute a hip turn to the

left or right before running toward a specific marker.

Conditioning

Conditioning for volleyball players is tailored to meet the sport's unique demands, blending the development of
explosive power and speed with the stamina to sustain these efforts throughout the match. The sport's energetic
demands predominantly hinge on the ATP-CP and aerobic pathways, with a lesser but still significant reliance on the
anaerobic glycolytic system (54). This energetic profile underscores the necessity for volleyball players to cultivate a
multifaceted conditioning approach that enhances their ability to repeatedly execute high-intensity actions interspersed

with periods of lower-intensity activity and rest.

Volleyball matches, typically lasting about 100 minutes, are characterized by intense activity bursts followed by
shorter rest or low-intensity periods (90). An average rally lasts about 12 seconds, during which front-row players
might execute up to three approach jumps and four block jumps, along with extensive lateral movements across the
court (90, 109). Occasionally, rallies can extend up to 40 seconds, with players covering distances that vary
significantly based on their role—middle blockers often move about 788 m, whereas setters can cover up to 1,630 m

throughout a match (61, 90).
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To target these specific needs, conditioning programs incorporate high-intensity interval training to engage both the
anaerobic and aerobic systems, along with sport-specific drills that replicate the rhythm and intensity of actual match
play. For instance, drills tailored for outside hitters may involve a sequence of a block jump, retreating 4 meters, a
swift approach to a spike, and a concluding spike jump (13). Defensive specialists like liberos might engage in drills
involving lateral moves over 3 meters, a forward sprint of the same distance, followed by a dive and roll, and a
backpedal to the initial position. Setters' drills could include sprinting from the backline to the net for a jump set,
followed by a block jump and a return sprint to the starting position (13). Small-sided games can also help improve
volleyball-specific conditioning. Various studies, such as those by have shown that skill-based conditioning training

in formats like 3 vs. 3 and 4 vs. 4 players can lead to such improvements in elite female volleyball players (29, 40).

In addition to the sport-specific conditioning drills previously described, it might be prudent to incorporate off-feet
conditioning methods to target energy systems without the high musculoskeletal load associated with typical
volleyball movements (53). Off-feet conditioning modalities, such as cycling, rowing, and using battle ropes, provide
valuable aerobic and anaerobic stimuli. These activities are particularly beneficial during periods requiring careful

load management, such as post-match recovery or during rehabilitation from injury (96).

Figure 4 provides a visual summary of the topics discussed in this paper, serving as a quick-reference tool for S&C

practitioners to design training programs tailored to volleyball’s unique demands.

***INSERT FIGURE 4 HERE***

PRACTICAL APPLICATIONS

In designing effective S&C programs for volleyball, it is essential to adapt training plans to the unique demands of
each phase of the season. Tables 6, 7, and 8 provide structured examples for each phase—transition, preparatory, and
competitive—demonstrating how training zones can be adjusted across the weekly schedule. These sample programs
illustrate how volume and intensity are managed using Training Zones 1-4, allowing S&C coaches to tailor sessions
based on the timing within the season and the proximity to matches. By providing a clear framework for each phase,
the tables offer practical insights for S&C practitioners looking to maximize athletic performance and readiness across

the volleyball season.

***INSERT TABLE 6 HERE***
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***INSERT TABLE 7 HERE***

***INSERT TABLE 8 HERE***
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FIGURE CAPTIONS

Figure 1. Flexible training zones for volleyball athletes: intensity, volume, and methods. HIMA = holding isometric

muscle actions; RFD = rate of force development; PIMA = pushing isometric muscle actions.

TRAINING ZONES

What: low intensity, low volume
1 Why: accelerate recovery

When: post match day
How: low intensity aerobic
exercises or mobility circuits

What: low intensity, high volume

Why: muscle hypertrophy, tendon resilience
When: away from match day

How: high-rep isotonic exercises, HIMA

What: high intensity, low volume

Why: RFD, power, reactive strength

When: just before match day

How: high-intensity power lifts at low volumes,
isotonic high-load and moderate-velocity reps,
PIMA, Olympic lifts, sprinting and plyometrics

What: high intensity, high volume

Why: strength development

When: match day [low-usage players],
preseason camp, scrimmage day

How: isotonic high-load, low-velocity reps,
PIMA at specific joint angles
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Figure 2. Flexible periodization for competitive phases in volleyball: microcycle strategies by match frequency. MD

= matchday; S&C = strength and conditioning.

7 Days Between Matches

\

* In a weekly game cycle, MD+1 and MD+2 are generally focused on
recovery for players with high playing loads in the previous match, using
Training Zone 1 methods to facilitate recuperation.

« Low-usage players, having had lower recent loads, can often
transition to Training Zone 4 by MD+2. By MD-4, high-usage players
may begin Training Zone 4 activities alongside low-usage players,
though those still exhibiting signs of fatigue may benefit from low-
intensity, high-volume methods characteristic of Training Zone 2.

* As the match approaches, MD-2 and MD-1 shift to Training Zone 3 to
prepare all players with high-intensity, low-volume methods.

3 Days Between Matches \

* In cycles with a midweek and weekend game, recovery is critical. On
MD+1, Training Zone 1 methods are implemented for athletes who
played the previous match to support immediate recovery.

/

\

* On MD+2, volume can be cautiously increased, and Training Zone 2
methods, such as HIMAs, are introduced to build resilience.

+ MD+3/MD-1 focuses on Training Zone 3, with training methods that
are high-intensity but low-volume to avoid excessive fatigue before the/

upcoming match.

0 Days Between Matches (Final Four Format) \

N (i

* In back-to-back games with minimal recovery time, S&C coaches
need to assess each athlete’s match load from the first day.

+ Players involved in extended 4- or 5-set matches are prioritized for
recovery-focused methods, while low-usage players who experienced
minimal playing time may engage in Training Zone 3 methods to
maintain readiness and peak performance. /

/
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Figure 3. Volleyball approach jump (panel A represents the unweighting phase, panel B shows the braking phase, panel

C captures the propulsive phase, and panel D depicts the flight phase).

\

\
.
A)

Figure 4. Volleyball strength and conditioning program needs.
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Table 1. Definitions of key volleyball terms.

Term Definition

Digging A defensive action where a player prevents the ball from hitting the court by using

their forearms to deflect an opponent’s attack or spike.

Setting A strategic pass where a player uses their fingertips to position the ball for an

attacker, enabling a teammate to perform an offensive play, such as a spike.

Spiking An aggressive, downward hit of the ball into the opponent’s court, typically

executed at the net with high force to score a point or force an error.

Blocking A defensive action performed at the net to intercept or deflect the opponent's attack

by using the hands and arms to prevent the ball from crossing into one’s court.

Serving  The act of initiating play by hitting the ball from behind the end line over the net to

the opponent’s side, starting each point.
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Table 2. Analysis of position-specific jump metrics in male and female volleyball players during official matches.

Male players (49, 91, 92)

Position Number of jumps (per | Number of spike Number of block Average jump height Average spike jump Average block jump
set) jumps (per set) jumps (per set) (m, per set) height (m, per set) height (m, per set)

Outside hitter 13.3-17.6 8.9 10.3 0.58+£0.12 0.68£0.12 0.58 £0.12

Opposite 23 No data No data No data No data No data

Middle blocker 20.7-24.3 4.3 11.0 0.55+0.15 0.65+0.12 0.53+£0.12

Setter 11.9-31.7 0.6 6.8 0.45+0.14 0.55+0.07 0.58 £ 0.01

Female players (36, 95)

Position Number of jumps (per game) Average jump height (m, per game)

Outside hitter 72.8 +22.8 0.52+0.2

Opposite 50.3 £22.1 0.45+0.11

Middle blocker 89.2+30.7 0.47+0.5

Setter 136.7+36.8 0.27+03
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Table 3. Common injuries sustained during volleyball.

Incidence Type
Location Most common injury Most common cause
Match | Training | Total Contact Non-contact
Men 2.6 0.8 1.0 47.7%-
Ankle 25.4%-35% Ankle sprains Landing from blocking
Women 0.7 0.9 0.8 59%
0.0- High frequency of
Knee 0.0-2.54 0.3 19.4% 23.9% Patellar tendonitis
0.25 jumping
0.16- Rotator cuff or biceps tendons High frequency of spiking
Shoulder 0.0 0.2 No data
0.32 tendonitis actions
1.7-
Men 2.3-39 1.5-3.8
11.2
Overall
1.7-
Women | 1.5-3.0 1.6-4.2
10.3

Injury incidence is defined as the equivalent to injuries incurred by each player every 1000 h played by them.
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Table 4. Correlation coefficients between isometric mid-thigh pull and isometric squat test, and

countermovement jump and squat jump heights.

Isometric test Knee angle = Countermovement jump height Squat jump height
Peak force, r =0.276
140°
Relative peak force, » = 0.588
Mid-thigh pull Peak force, »=0.36 Peak force, » = 0.40
120°-135° Relative peak force, » = 0.45 Relative peak force, r = 0.47
Peak RFD, r=0.39 Peak RFD, r=0.48
90° Peak force, r =0.79 Peak force, r =0.79
Squat 120° Relative peak force, » = 0.33
140° Relative peak force, r =0.276

RFD = rate of force development.

Table 5. Example of a 3-week taper period for volleyball players.

Training Zone

Week 1

Week 2

Week 3

3

Power Clean 5x3

@80% (>2.40 m/s)

Power Clean 4x3

@80% (>2.40 m/s)

Power Clean 3x3

@80% (>2.40 m/s)

Trap Bar Deadlift 5x3
@80-85% (<0.75 m/s)

Trap Bar Deadlift 4x3
@80-85% (<0.75 m/s)

Trap Bar Deadlift 3x3
@80-85% (<0.75 m/s)

Note: peak velocity values should be used for power exercises like the power clean, whereas mean

velocity values should be used for the trap bar deadlift.
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Table 6. Example programming across the transition phase for volleyball.

Transition Phase

Day of the Week Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Training Zone 3 2 3 2 4 1 1
Week 1: Calf Isometric Week 1: Leg Curl 3x12 Week 1: Trap Bar
Hold 2x45 sec @65% Deadlift 3x5 @80%
Lower Body Week 2: Calf Isometric Week 2: Leg Curl 4x12 Week 2: Trap Bar
N/A N/A ) Rest Rest
Option Hold 3x45 sec @65% Deadlift 4x5 @80%
Week 3: Calf Isometric Week 3: Leg Curl 5x12 Week 3: Trap Bar
Hold 4x45 sec @65% Deadlift 5x5 @80%
Week 1: Lat Pulldown Week 1: Bench Press | Week 1: Seal Row 3x5
3x12 @65% 3x12 @65% @80%
Upper Body Week 2: Lat Pulldown Week 2: Bench Press | Week 2: Seal Row 4x5
N/A N/A Rest Rest
Option 4x12 @65% 4x12 @65% @80%
Week 3: Lat Pulldown Week 3: Bench Press | Week 3: Seal Row 5x5
5x12 @65% 5x12 @65% @80%
Week 1: Spike Jump to Week 1: Jammer Arm
a Target 4x2 Throw 3x3 @40-60%
Week 2: Spike Jump to Week 2: Jammer Arm
Power Option N/A N/A N/A Rest Rest

a Target 5x2
Week 3: Spike Jump to
a Target 6x2

Throw 4x3 @40-60%
Week 3: Jammer Arm

Throw 5x3 @40-60%
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Table 7. Example programming across the preparatory phase for volleyball.

Preparatory Phase
Day of the Week Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Training Zone 3 2 1 3 4 1 1
Week 1: Romanian Week 1: Back Squat
Deadlift 3x12 @65% 3x5 @80%
Lower Body Week 2: Romanian Week 2: Back Squat
N/A ) Rest N/A Rest Rest
Option Deadlift 3x13 @65% 4x5 @80%
Week 3: Romanian Week 3: Back Squat
Deadlift 3x14 @65% 5x5 @80%
Week 1: Pullover 3x10 Week 1: Bench Press
@70% 3x5 @80%
Upper Body Week 2: Pullover 3x11 Week 2: Bench Press
N/A Rest N/A Rest Rest
Option @70% 4x5 @80%
Week 3: Pullover 3x12 Week 3: Bench Press
@70% 5x5 @80%
Week 1: Clean High Week 1: Push Jerk 3x3
Pull 3x2 @85% @60-80%
Week 2: Clean High Week 2: Push Jerk 4x3
Power Option N/A Rest N/A Rest Rest
Pull 4x2 @85% @60-80%
Week 3: Clean High Week 3: Push Jerk 5x3
Pull 5x2 @85% @60-80%
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Table 8. Example programming across the competitive phase for volleyball.

Competitive Phase (7-day Cycle with a Match on Saturday)

Day of the Week Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Training Zone 3 4 1 2 3 4 172
Week 1: Knee Isometric Week 1: Standing Calf
Push 3x (3x2 sec) @95% Raise 3x10 @70%
Lower Body Week 2: Knee Isometric Week 2: Standing Calf
N/A Rest ) N/A
Option Push 4x (3x2 sec) @95% Raise 3x11 @70%
Week 3: Knee Isometric Week 3: Standing Calf
Push 5x (3x2 sec) @95% Raise 3x12 @70% Rest or mobility
Week 1: Pull-Up 3x5 Week 1: Shoulder circuit for players
Matchday
@80% Press 3x10 @70% that play on the
Consider Training
Upper Body Week 2: Pull-Up 4x5 Week 2: Shoulder day before.
N/A Rest N/A Zone 4 methods
Option @80% Press 3x11 @70% Consider Training
for players that
Week 3: Pull-Up 5x5 Week 3: Shoulder ] Zone 2 methods
did not play
@80% Press 3x12 @70% for players that
Week 1: Bench Press Week 1: Power Clean did not play
Throw 3x3 @40-60% 2x3 @60-80%
Week 2: Bench Press Week 2: Power Clean
Power Option N/A Rest N/A

Throw 4x3 @40-60%
Week 3: Bench Press
Throw 5x3 @40-60%

3x3 @60-80%
Week 3: Power Clean
4x3 @60-80%
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