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Chapter 5

Shoulder Injuries in Volleyball Players: Injury 
Mechanisms and Injury Prevention 

Nadir Tayfun Ozcan1

Caglayan Pinar Ozturk2

Abstract

Volleyball, one of the most widely followed and team-oriented sports 
globally, fosters both team cohesion and strategic thinking. Despite its general 
safety, the sport poses specific injury risks to athletes, particularly due to the 
repetitive nature of its overhead movements. Shoulder injuries, prevalent 
among volleyball players, are often attributed to actions such as repetitive 
spiking, serving, and blocking. These injuries are a leading cause of missed 
training sessions and competitive events among athletes. When factoring 
in the financial impact of treatment, developing effective injury prevention 
strategies becomes essential. Identifying both extrinsic and intrinsic risk factors 
associated with shoulder injuries is a primary step in prevention efforts. In 
addition to assessing individual risk profiles, understanding the mechanisms 
of shoulder injury can significantly enhance both preventive strategies and 
the efficacy of post-injury rehabilitation programs. Tailored interventions 
focusing on strength, stabilization, flexibility, and neuromuscular training 
are recommended for volleyball players to minimize shoulder injury risk.

Introduction

Volleyball is one of the most popular sports, estimated by the International 
Volleyball Federation to be played by 500 million people worldwide, and 
the interest in volleyball is growing day by day. Although volleyball is 
generally considered a safe sport, players are at risk of some types of injuries 
due to the basic structure and requirements of volleyball. The ball, which 
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can travel up to 80 mph during the game, can cause upper extremity injuries 
during hitting, passing or blocking. In addition, overuse-related injuries 
can be observed in elite volleyball players because of repetitive overhead 
movements such as spikes or blocks, which can be performed up to 40,000 
repetitions per year (1,2). 

It is known that the shoulder region is the most frequently injured region 
after the ankle and knee among volleyball players. It is estimated that shoulder 
injuries constitute 8-20% of volleyball-related musculoskeletal injuries (3). 
In a study in which 16 years of injury data were analyzed in female volleyball 
players, it was found that shoulder injuries ranked first among the reasons 
for not participating in training and matches (4). In another similar study, 
it was reported that shoulder injuries in volleyball players caused the athlete 
to stay away from sports for an average of 6.2 weeks (5). When the annual 
financial dimension of these injuries is considered, it is seen that emergency 
room and hospital costs related to injuries reach 4.6 million Euros and the 
cost of the days the athlete stays away from sports due to injury reaches 
approximately 11 million Euros (6).

In this context, strategies for the prevention of injuries gain serious 
importance considering the reasons such as high treatment costs after injury, 
time	 away	 from	 sports	 and	 negative	 effects	 on	 the	 athlete’s	 career	 plan.		
Therefore, it is important to identify external and internal risk factors that 
may cause sports injuries and to develop strategies to prevent them (7). In 
addition to questioning why the athlete is at risk for injury, the mechanism 
of injury (how the injury occurs) is a critical factor for the prevention of 
injuries with multifactorial nature and the success of rehabilitation. Apart 
from these, the use of biomechanical models, which are based on risk 
homeostasis, considering the properties of tissues and the responses of 
tissues to exertion, will play a key role in both the prevention of injuries and 
the planning of a successful rehabilitation program in athletes (8). 

Mechanism of shoulder injuries

In volleyball, as in handball, tennis or swimming, overhead activities that 
require sudden power and rotation cause biomechanical adaptations and 
loads on the shoulder joint. When compared to other major joints, it is seen 
that the range of motion and flexibility properties of the shoulder joint are 
more than its stability. The ball-socket relationship of the shoulder joint 
and the kinematic variability of repetitive overhead movements can cause 
injuries by overcoming the intrinsic stabilization of the shoulder joint. Apart 
from repetitive movements, the use of incorrect technique also increases the 
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risk of injury in athletes. There is also a relationship between the playing 
positions of volleyball players and the risk of injury. More injuries occur in 
spiking, serving and blocking movements compared to other movements 
(1,9,10). 

In volleyball, players perform a highly technical spiking motion that is 
repeated at high frequencies during training and competition to attack. For 
an effective spiking, the athlete is expected to have a wide range of motion. 
After	the	shoulder	joint	starts	the	movement	with	elevation	above	90°	and	
slight abduction during the spiking, the degree of abduction and external 
rotation of the shoulder joint reaches a maximum before the ball is hit. 
During the acceleration phase, when the hand strikes the ball, the shoulder 
joint goes into internal rotation and adduction very rapidly. Internal rotation 
and adduction of the shoulder joint are maintained until the end of the 
acceleration phase (2,11,12).  When the force values generated during the 
spiking hit are examined, it is estimated that the internal rotation torque 
generated at the end of the acceleration phase is approximately 50 Nm. After 
the ball hit, an adduction torque of 115 Nm occurs in the joint. Currently, 
a compression force of 800-1,500 Nm acts on the glenohumeral joint (13). 
Another overhead movement performed repetitively in volleyball players 
that causes significant loads on the shoulder joint is the serve. The extreme 
shoulder movements and large angular velocities that occur especially 
in the jumping serve create a risk for shoulder pathologies by causing an 
increase in the forces affecting the shoulder (13-15). These techniques that 
volleyball players use repetitively during training and competition may cause 
functional, morphologic and biomechanical changes in range of motion, 
muscle strength, structures of the shoulder joint and scapula. 

 The forces generated during both the spiking and serve can cause the 
humeral head to shift anteriorly over the glenoid cavity, resulting in pain 
and shoulder instability. This may cause overactivation of the rotator cuff 
muscles, which contribute significantly to the dynamic stability of the 
humeral head, leading to overuse injuries in this muscle group. In addition, 
the forces that occur during hitting volleyball players may cause negative 
changes in the glenohumeral ligament and labrum. The anterior displacement 
of the humeral head may cause compression of the rotator cuff and labrum 
at the posterosuperior aspect of the glenohumeral joint, leading to internal 
impingement (16,17).

In addition, repetitive shoulder external rotation during ball hitting in 
volleyball players may cause contracture in the posterior joint capsule on 
the dominant side. This causes the humeral head to shift posterosuperior, 
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leading to internal rotation deficits on the dominant side in volleyball 
players and causing painful conditions such as impingement or labrum tear 
(18). In addition, scapular depression, lateralization or unstable scapula 
caused by repetitive overhead activities performed by volleyball players 
may cause impingement syndrome by decreasing the subacromial space. 
Asymmetric scapular positions and movements seen in these athletes are 
associated with shoulder injuries. Weakness or imbalance in the periscapular 
muscles associated with overhead activities can lead to scapular malposition, 
resulting in negative effects on shoulder kinematics. Delay in activation of 
the periscapular muscles, which have important roles in stabilization of the 
shoulder joint, may result in shoulder pain or injury (19).

Risk factors and prevention approaches in shoulder injuries

Repetitive, rapid and rotational shoulder movements in volleyball, as in 
handball, tennis and softball, create biomechanical loads on the joint and 
lead to shoulder injuries. These biomechanical forces acting on the shoulder 
joint may cause subacromial impingement, rotator cuff muscle tears, 
glenohumeral joint instability and bursitis in athletes (9). 

Nowadays, clinicians are working on injury prevention strategies to 
prevent injuries and to reduce the loss of sporting time associated with 
injuries. The first step to be taken in determining strategies for the prevention 
of injuries in athletes is to determine the risk factors related to the sport. 
Without taking this step, strategies to be applied for the prevention of sports 
injuries will have a low chance of success. Risk factors for shoulder injuries 
in sports branches in which repetitive overhead activities such as volleyball 
are frequently performed are shown below (Table 1) (20).

Table 1. Risk factors for shoulder injuries in sports where repetitive overhead activities 
are frequently performed

•	 	History	of	shoulder	pain
•	 Loss of range of motion and 

flexibility
•	 Muscle weaknesses
•	 Agonist-antagonist muscle imbalance
•	 Scapular dyskinesia

•	 Increased body mass index
•	 Gender
•	 Age
•	 Position errors of the athlete
•	 Training-competition frequency

Glenohumeral internal rotation and rotator cuff strength deficits, 
scapular dyskinesia, increased subacromial bursa volume and the presence 
of shoulder pain are the main risks for shoulder injuries in athletes who 
perform repetitive overhead movements. Especially pre-season loss of 
shoulder internal rotation range of motion, decrease in the total range of 
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motion in the glenohumeral joint, loss of strength in the external rotator 
and supraspinatus muscles, short anatomical distance between the anterior 
humeral head and the anterior acromion and deviations in the normal 
scapular position increase the risk of overuse-related injuries in the shoulder 
joint (21-25). 

In addition to the risks mentioned above, factors such as increased body 
mass index, older age and years of experience may also increase the risk 
of injury in athletes (20). Another risk factor for shoulder injuries is the 
position of the volleyball player. In attacking positions, volleyball players 
experience shoulder injuries more frequently compared to players in 
blocking, setter, and libero positions (25). In addition, the structural and 
muscular differences of the female gender put female athletes at a higher risk 
for shoulder injuries. Differences in glenoid height and width, and changes 
in the location and depth of the glenoid notch compared to the male gender 
increase the risk of shoulder injury. In addition, loss of shoulder stability 
associated with muscular factors also increases the risk of injury in female 
athletes (24,26). To prevent shoulder joint injuries in volleyball players, it is 
important to perform the following evaluations to determine the risk factors 
(Table 1) (14).x

Table 2. Risk factors that should be evaluated in volleyball players for injury prevention

•	 Inspection and palpation (to 
define the number and width of 
problematic areas)

•	 Evaluation of scapulohumeral 
rhythm.

•	 Evaluation of scapular winging.
•	 Evaluation of infra-lateral scapular 

displacement/scapular abduction.
•	 Evaluation of impingement.
•	 Evaluation of shoulder flexion in the 

sagittal plane.

•	 Assessment of coracoid tightness/
pectoral shortening.

•	 Assessment of glenohumeral joint 
range of motion.

•	 Assessment of anterior capsular 
laxity.

•	 Assessment of strength imbalances.
•	 Internal and external isometric 

muscle strength assessment.
•	 Assessment of core stability

The first step in injury prevention in volleyball players is the use of 
warm-up programs consisting of both conventional and volleyball-specific 
exercises that focus on neuromuscular control, concentric and eccentric 
rotator muscle strength, scapular stabilization, and trunk stability.

Cardiorespiratory exercises with gradually increasing intensity such as 
running, sprinting, agility and directional running, jumping or shoulder 
joint circulation can be used as conventional warm-up exercises in volleyball 
players. After the conventional exercises, the main body of the warm-up 
program should consist of volleyball-specific anti-injury exercises. At 
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this point, shoulder external rotation strengthening, core stabilization, 
proprioception, plyometric and push-up exercises and passing exercises can 
be performed in different positions (27). 

Rotator cuff muscle strengthening should be a key factor in preventing 
shoulder injuries in volleyball players. In recent years, the importance of 
eccentric strength values rather than isometric and concentric strength values 
of this muscle group has been emphasized. Especially eccentric strengthening 
exercises applied to the external rotator muscles of the shoulder make a very 
important contribution to the deseralization of the upper extremity during 
serving or hitting (28). Adaptive strength losses observed in shoulder 
external rotator muscle strength in volleyball players may also cause strength 
imbalance in the rotator cuff muscles. In one study, it was emphasized that 
the shoulder external rotation/internal rotation isokinetic muscle strength 
ratio should be 66% to prevent shoulder injuries (29). In another similar 
study, it was emphasized that a shoulder external rotation/internal rotation 
isometric muscle strength ratio of 75% may reduce the risk of shoulder 
injury (30). 

To strengthen the rotator cuff muscles in volleyball players, exercise 
programs that reduce subacromial contact and do not create stress 
on the static stabilizers of the glenohumeral joint should be applied. 
Exercises	performed	in	90°	shoulder	abduction	and	scapular	plane	provide	
biomechanical advantages in volleyball players. In addition, oscillation, 
rhythmic stabilization or perturbation training added to the exercises will 
increase the effectiveness of the strength exercises (31)

Scapular stabilization is another important point to be considered in 
improving the function of the shoulder joint and protecting it against injuries 
in volleyball players. Since abnormal scapular positions and movements are 
associated with shoulder joint pathologies, scapular kinematics should be 
optimized in volleyball players. In this context, a slight increase in favor of 
scapular retractor muscles is accepted, but in general, a scapular retraction/
protraction	 isokinetic	 muscle	 ratio	 of	 “1”	 is	 required	 (32).	 A	 strength	
increases of 10% in the dominant extremity scapular muscle strength 
compared to the non-dominant scapular muscle strength is also suggested 
(33). Increasing activity in the serratus anterior and lower-middle trapezius 
muscles and decreasing the increased activity in the upper trapezius muscle 
fibers will also contribute positively to scapular kinematics. In addition, 
since loss of flexibility in the pectoralis minor, levator scapula, latissimus 
dorsi and rhomboid muscles and the posterior glenohumeral capsule may 
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negatively affect scapular kinematics, methods to increase the flexibility of 
these tissues should be applied (31).

One of the most important ways to reduce the stress on the shoulder 
joint caused by repetitive overhead activities requiring high performance 
in volleyball players is to provide coordination of the muscles around the 
shoulder. The harmonious functioning of these muscles is provided by 
proprioception. In volleyball players, proprioception contributes to muscle 
coordination and has a positive effect on the dynamic stabilization of the 
shoulder joint (34). A significant increase in proprioception sensation can be 
achieved by increasing muscle spindle sensitivity and joint position sensation 
with exercise programs applied in volleyball players. Resistance exercises 
for the shoulder girdle increase the functional capacity of the dynamic 
stabilizers of the shoulder joint and lead to improvement in proprioception 
(35). Closed kinetic chain exercises may also be preferred in maintaining and 
restoring the dynamic stability of the joint by causing co-activation in the 
muscles around the shoulder with aproximations in the shoulder joint (36). 
In addition, open kinetic chain exercises, which provide an increase in joint 
position sensation, may also be preferred in the development of shoulder 
proprioception (37).

Conclusion

In this study, the risk factors, injury mechanisms and prevention 
strategies associated with shoulder injuries in volleyball players were 
examined. Weakness or imbalances in the rotator cuff muscles, changes in 
scapula kinematics, and stresses on the shoulder joint during ball contact 
may cause shoulder injuries. In this context, individualized strengthening, 
stabilization, flexibility and neuromuscular training programs minimize 
the risk of shoulder injury. Approaches to be applied for the prevention of 
shoulder injuries will reduce losses related to sports participation and health 
expenses. It will also contribute to minimizing the physical and psychological 
deterioration that can be seen in athletes after injury.  
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