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ABSTRACT

Volleyball is a dynamic, high-intensity sport that demands frequent and repetitive upper limb
movements such as spiking, serving, setting, and blocking. These actions place considerable
biomechanical stress on the shoulder, elbow, wrist, and hand, increasing the risk of
musculoskeletal pain and related functional impairments. Despite rising awareness about
sports injuries, there is limited evidence on the prevalence and impact of such conditions
among volleyball players in Gujarat. To address this gap, a cross-sectional study was
conducted over three months among 200 volleyball players aged 18-35 years, selected
through convenient sampling. Both recreational (65%) and competitive (35%) players
participated. Data collection involved a Google Form-based questionnaire incorporating the
Disabilities of the Arm, Shoulder, and Hand (DASH) scale to assess symptoms, functional
limitations, and the impact on quality of life. Ethical consent was obtained from all
participants prior to data collection. Findings revealed that shoulder pain was the most
prevalent complaint (72%), followed by wrist pain (55%), elbow pain (38%), and thumb pain
(23%). More than half of the players (54%) reported functional limitations, and (44%)
experienced associated symptoms such as stiffness or tingling. Pain-related sleep
disturbances were reported by 28% of players, while 41% acknowledged an overall decline in
quality of life. The study concludes that upper limb musculoskeletal pain is highly prevalent
among volleyball players in Gujarat, significantly affecting performance, daily function, and
emotional well-being. Early preventive measures, targeted physiotherapy, and injury
awareness programs are crucial to protect athletes’ health and career longevity.
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INTRODUCTION performance demands varying by position
Volleyball, invented in 1895 by William G. 21 Governed internationally by the
Morgan, is a dynamic team sport requiring  Fédération Internationale de Volleyball
technical skill, tactical awareness, and (FIVB), the sport features six players per
athletic conditioning [, Elite players side, with rally scoring and specialized roles
demonstrate high levels of agility, explosive [,

power, and coordination, with specific
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The biomechanics of volleyball involve
frequent jumping, landing, overhead hitting,
and rapid directional changes [,
Performance depends on the integration of
kinetic chains, from lower-limb power
generation to upper-limb force transmission
during serves and spikes P°l. Anatomically,
the shoulder complex plays a central role,
with the glenohumeral joint providing

mobility while relying on static and
dynamic stabilizers to maintain joint
integrity [6].  Excessive or repetitive
overhead actions can contribute to

subacromial impingement and rotator cuff
pathology .

Upper limb demands in volleyball are
comparable to those in tennis and baseball,
but involve wunique spiking mechanics
characterized by a high approach velocity,
rapid shoulder external rotation, and
maximal internal rotation acceleration 3],
These actions require optimal
scapulothoracic rhythm and rotator cuff
activation to prevent injury [, Players must
also withstand repetitive hand, wrist, and
forearm loading during ball contact,
blocking, and setting [,

From a physiological perspective, volleyball
performance depends on both anaerobic and
aerobic systems [, The sport involves
short bursts of maximal effort interspersed
with recovery periods, requiring
phosphocreatine resynthesis, lactate
clearance, and neuromuscular recovery [1*],
Hormonal responses to high-intensity
training, including testosterone and growth
hormone release, support muscle
hypertrophy and repair ['*. Hydration and
electrolyte balance are critical to sustaining

neuromuscular function, particularly in hot
[15]

environments . Energy metabolism
during play is fueled primarily by
carbohydrate  oxidation, with  protein

turnover influencing muscle recovery 1611,

Intense training and competition can
produce oxidative stress, potentially
impairing  muscle  contractility and

increasing fatigue *°. Overuse injuries,

particularly to the shoulder, are prevalent
among elite players ?!l. The high-velocity

arm swing during spiking and serving
subjects the glenohumeral joint to extreme
rotational torques, predisposing athletes to
labral tears, internal impingement, and
rotator cuff tendinopathy ?>2*. Cumulative
microtrauma from training volume and
intensity increases injury risk %1,
Epidemiological data indicate that shoulder
injuries in volleyball are most often
overuse-related rather than acute trauma [26-
28] Risk factors include poor scapular
control, glenohumeral internal rotation
deficit (GIRD), and muscular imbalances
(291 Preventive strategies focus on rotator
cuff and scapular stabilizer strengthening,
flexibility  training, and  workload
management 30321,

Injury prevention models emphasize
understanding sport-specific mechanisms
and modifiable risk factors Bl In
volleyball, preventive programs must
address kinetic chain efficiency, technique
optimization, and gradual load progression
34351 Education on pain mechanisms, early
symptom recognition, and self-management

is equally important 6. Ultimately,
volleyball ~ shoulder injury prevention
requires a  multifactorial ~ approach
integrating  biomechanics,  physiology,

epidemiology, and clinical science P71,

This study aims to assess the prevalence of
upper limb musculoskeletal pain among
volleyball players in Gujarat. The objectives
include observing the occurrence of such
pain in both recreational and competitive
players, specifically focusing on the
shoulder, wrist, elbow, and thumb. It also
seeks to identify any functional limitations
experienced by the players and evaluate
how wupper limb musculoskeletal pain
impacts their overall quality of life.

MATERIALS & METHODS

The present cross-sectional study will be
conducted among volleyball players in
Gujarat over a period of three months, from
May 2025 to July 2025, with the objectives
to observing the occurrence of such pain in
both recreational and competitive players
using a convenient sampling method.
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A total of 200 participants will be included,
with data collected through a consent form
and a structured questionnaire or Google
Form, accessed via a smartphone or laptop.
The study will focus on players aged 18 to
35 years who are willing to participate and
can read, write, and understand English.
Individuals with recent surgeries such as
ligament  reconstruction or  tendon
interposition, recent injuries within the past
six months, or pre-existing medical
conditions like rheumatoid arthritis or
osteoarthritis will be excluded to ensure
accurate  assessment of upper limb
musculoskeletal pain without confounding
factors.

The study will include 200 active volleyball
players aged 18-35 years from different
regions of Gujarat, selected through
purposive sampling based on defined
inclusion and exclusion criteria. Data will
be gathered via an online Google Form,
which will include digital consent and
sections on demographics, pain location and
characteristics, associated factors, and the
DASH questionnaire to assess functional
impact. The form will be distributed through
volleyball-related online platforms and
associations. Data will be collected
anonymously, screened for completeness,
and used to assess prevalence, severity, and
contributing  factors of wupper limb
musculoskeletal pain to inform
physiotherapy interventions and preventive
strategies.

RESULT

A total of 235 volleyball players were
approached for this study, out of which 35
did not meet the inclusion criteria. The final
analysis was conducted on 200 eligible
participants who completed the Google
Form questionnaire. Among them, 65%
were recreational players and 35% were
competitive athletes [Figure 01]. Shoulder
pain emerged as the most prevalent
complaint, affecting 72% of players,
followed by wrist pain in 55%, elbow pain
in 38%, and thumb pain in 23%. These
findings suggest that repetitive overhead
movements and frequent ball impact during
play contribute significantly to upper limb
discomfort, particularly in the shoulder and
wrist [Figure 02]. Functional limitations
were reported by 54%, including difficulty
lifting heavy objects, placing items
overhead, and performing force-intensive
actions like smashing or blocking.
Additionally, 44% experienced symptoms
such as tingling, stiffness, or weakness, and
28% reported pain-related sleep
disturbances more common  among
competitive players [Figure 03]. Quality of
life assessments revealed that 82 players
(41%) experienced a noticeable decline due
to pain and functional restrictions. Of the
remaining 118 players, 62 (31%) reported
occasional discomfort or reduced gameplay
confidence, while 56 (28%) continued their
sports and daily routines without major
disruption [Figure 04].

[FIGURE 01] FREVALENCE
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[FIGURE 04] IMPACT ON QUALITY OF LIFE

45%0
41%
40%

35%

31%

30%
2594
20%
15%

10%

0%
AFFECTED

DISCUSSION

The present study explored the prevalence
and patterns of upper limb musculoskeletal
pain among volleyball players aged 18 to 35
years in Gujarat. With responses from 200
player spanning both recreational and
competitive categories, the findings bring
attention to the often-overlooked burden of
repetitive strain and upper limb dysfunction
in  non-elite  volleyball  populations.
Volleyball, while dynamic and engaging,
places considerable biomechanical stress on
the upper extremities. The outcomes of this
study not only quantify the prevalence but
also bring to light the psychological and
functional implications of such pain,
emphasizing the need for preventive care
and structured intervention. A key finding in
this research is that 73% of participants
reported shoulder pain, consistent with the
demands of volleyball particularly due to
frequent overhead movements involved in
spiking, serving, and blocking.

The current study’s findings of high upper-
limb pain prevalence among volleyball
players in Gujarat add to existing literature
on volleyball-related injury patterns. Bahr
and Reeser (2003) reported that injuries

MILD CHANGES

28%

NO SIGNIFICANT CHANGES

among world-class professional beach
volleyball players were frequent, with the
shoulder and knee being the most affected
regions. However, their cohort largely
consisted of elite athletes under structured
training, medical supervision, and advanced
preventive strategies. In contrast, the present
study observed similar or higher pain
prevalence in a non-elite population,
particularly for shoulder (72%) and wrist
(55%) complaints, despite the lower playing
intensity. This difference underscores the
influence of inadequate injury prevention
measures, limited physiotherapy access, and
suboptimal biomechanics at grassroots
levels, where players often lack professional
support systems .

From a broader performance perspective,
Morgan’s (1896) foundational work on
volleyball and Sheppard et al.’s (2009)
analysis of positional demands highlight the
sport’s unique combination of explosive
movements, overhead hitting, and rapid
directional  changes. These physical
demands inherently load the upper limb
structures, especially in spiking and
blocking. While Sheppard et al. emphasized
that position-specific roles dictate varied
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physiological stresses, the current study
suggests that, in community-level play,
injury risk remains widespread across all
positions — likely due to uniform exposure
to high-impact movements without adequate
role-specific conditioning %,

Taken together, these comparisons suggest
that while the biomechanical demands of
volleyball are universal, the prevalence and
severity of upper limb pain are heavily
influenced by training quality, preventive
care, and access to rehabilitation. The gap
between elite and non-elite injury outcomes
highlights the urgent need for community-
level injury prevention programs, targeted
education, and structured physiotherapy
integration to bridge this disparity.
Therefore, this study emphasizes the urgent
need for community-level sports
physiotherapy programs, injury screening
camps, and education in biomechanics and
recovery techniques. This study also
encountered certain limitations such as
Geographical restriction to specific areas,
insufficient sample size.

CONCLUSION

The present study clearly reveals that upper
limb musculoskeletal pain is a widespread
concern among volleyball players aged 18
to 35 in Gujarat. Among all joints affected,
the shoulder was the most commonly
reported site of pain, followed closely by the
wrist, elbow, and thumb. These issues were
not limited to discomfort during gameplay
but extended into daily life, affecting
physical tasks, emotional stability, and
overall quality of life. Players experienced
not just pain but also functional limitations,
disturbed sleep, frustration, and a noticeable
drop in confidence while performing
volleyball-specific actions. These findings
underline the importance of early
identification and management of pain,
regular physiotherapy checkups, and athlete
education. Simple interventions like proper
warm-up routines, strengthening programs,
and correct playing techniques can go a long
way in preventing long-term injury. This
study hopes to act as a stepping stone for

coaches, physiotherapists, and sports
trainers to design injury prevention
protocols that don’t just protect physical
health but also support the emotional well-
being of players, ultimately helping them
enjoy a longer, healthier sporting career.
There is a need for a gender-wise and
playing position-wise analysis is
recommended to identify specific risk
factors based on the role and physical
demands in volleyball.
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