
213

ABSTRACT

BACKGROUND AND OBJECTIVES: In volleyball, the high 
demand for shoulder sports makes it susceptible to injuries due 
to the repetition of sporting gestures. The presence of pain in 
the shoulder can lead to the disability to perform movements 
correctly, resulting in reduced sports performance. The study ai-
med to evaluate and correlate the presence of pain and functional 
disability of the upper extremity in volleyball athletes. 
METHODS: Cross-sectional descriptive study, developed with 
30 female volleyball athletes. Functional disability was assessed 
using the Disabilities of the Arm, Shoulder, and Hand Ques-
tionnaire (DASH) and pain intensity using the Visual Numeric 
Scale (VNS). The study was conducted in an online format. The 
IBM SPSS 21.0 statistical package for Windows was used, where 
descriptive measures, Wilcoxon, and Spearman correlation tests 
were performed, adopting p≤0.05. 
RESULTS: Nineteen athletes reported mild to moderate pain to 
perform daily activities, and 21 athletes reported pain to perform 
sporting gestures, with pain being significantly more intense in 
the dominant shoulder in the spike movement (p<0.001), serve 
(p<0.001), and blocking (p=0.03). Athletes did not present func-
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HIGHLIGHTS
• Overhead movements such as serve and spike contribute to shoulder pain in volleyball 
players;
• The functional disability of the upper limbs is positively correlated with the intensity of 
pain to perform daily activities and sports;
• The kinetic-functional diagnosis is important to minimize the risk of injury, rehabilitate 
injured athletes and provide an adequate return of the athlete to sports practice.
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tional limitations in the DASH, but the opposite, outside hitter, 
and middle blocker, presented mild limitations in the DASH sport. 
There was a strong correlation between DASH and day-to-day 
pain (rs=0.79; p<0.001) and a moderate correlation between sports 
DASH and pain in the dominant shoulder in the spike (rs=0.67; 
p<0.001) and in the serve (rs=0.60; p<0.001) movements. 
CONCLUSION: Evaluated athletes presented shoulder pain, 
higher functional disability to performer the sports activity, and 
pain and functional disability were positively correlated
Keywords: Athletes, Physical functional performance, Shoulder 
pain, Volleyball.

RESUMO

JUSTIFICATIVA E OBJETIVOS: No voleibol, a alta exigência 
da articulação do ombro torna-o suscetível a lesões devido à re-
petição dos gestos esportivos. A presença de dor no ombro pode 
gerar incapacidade para executar os movimentos corretamente, 
ocasionando redução do desempenho esportivo. O estudo teve 
como objetivo avaliar e correlacionar a presença de dor e inca-
pacidade funcional de membro superior em atletas de voleibol. 
MÉTODOS: Estudo transversal, descritivo, desenvolvido com 30 
mulheres atletas de voleibol de quadra. A incapacidade funcional 
foi avaliada por meio do Disabilities of the Arm, Shoulder and Hand 
Questionnaire (DASH) e a intensidade de dor pela Escala Visual 
Numérica (EVN) de 10 pontos. A pesquisa foi conduzida no for-
mato on-line. Utilizou-se o programa estatístico IBM SPSS 21.0 
para Windows, pelo qual foram realizadas as medidas descritivas, 
o teste de Wilcoxon e a correlação de Spearman adotando p≤0,05. 
RESULTADOS: Dezenove atletas relataram dor leve a modera-
da para realizar as atividades diárias, e 21 atletas para realizar os 
gestos esportivos, sendo a dor significativamente mais intensa no 
ombro dominante em movimentos para ataque (p<0,001), saque 
(p<0,001) e bloqueio (p=0,03). As atletas não apresentaram limi-
tação funcional no DASH geral, mas no DASH esporte as opostas, 
ponteiras e centrais foram classificadas com limitação leve. Houve 
correlação forte entre DASH e dor no dia a dia (rs=0,79; p<0,001) 
e correlação moderada entre DASH esporte e dor no ombro domi-
nante no ataque (rs=0,67; p<0,001) e no saque (rs=0,60; p<0,001). 
CONCLUSÃO: Atletas avaliadas apresentaram dor no ombro, 
maior incapacidade funcional na atividade esportiva, e dor e in-
capacidade funcional estavam positivamente correlacionadas.
Descritores: Atletas, Desempenho físico funcional, Dor de om-
bro, Voleibol.
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INTRODUCTION 

Volleyball is a team sport characterized by explosive actions 
with jumps, accelerations and decelerations to perform the ele-
ments of the game such as serving, reception, lifting, attacking, 
blocking and defending, which are repetitively executed with 
strength, speed and power, demanding a lot from the muscu-
loskeletal system of its practitioners1,2. Moreover, movements 
such as serving, spiking, setting, and blocking that are perfor-
med above the head contribute to a high number of injuries in 
the shoulder region1,3.
Among the factors related to the high rates of shoulder injuries in 
volleyball are internal rotation deficit of the glenohumeral joint, 
scapular dyskinesis, altered biomechanics of the attack movement4, 
and muscle imbalance between external and internal rotators5. 
Moreover, joint anatomy, injury history, training overload, and re-
petitive movements with high stress loads make the shoulder more 
susceptible to biomechanical changes and cause instabilities6-8. 
The combination of acute and chronic shoulder injuries represents 
8% to 20% of all volleyball-related injuries8, and most of them 
are caused by repetitive strain, responsible for approximately 19% 
of all injuries that occur in this sport and result in a longer time 
away from the sport practice9. For example, the attack movement 
in volleyball is an aerial movement performed very frequently by 
professional athletes, and may be performed up to 40,000 times a 
year6. During the attack, the athlete is in the air and strikes the ball 
with the upper limb without the support of the lower limbs, which 
exposes the player’s shoulder to an excessive load, predisposing the 
risk of injuries4,6.
Among the shoulder injuries that occur in volleyball, the rotator 
cuff tendinopathy, impingement syndrome, SLAP-type injuries, 
and suprascapular nerve compression, which can lead to atrophy 
of the supraspinatus and infraspinatus muscles can be mentio-
ned10-13. At the elbow, the most common are collateral ligament 
injuries (especially the medial one), tendinitis, and, at the wrist 
and hand, scaphoid fractures, ligament injuries, dislocation, and 
finger fractures12. These injuries also contribute to the appearance 
of upper limb pain in volleyball players9,10. In addition, the presen-
ce of non-traumatic shoulder pain can be represented by low levels 
of pain for long periods, but it does not prevent the player from 
continuing his or her sports practice14.
When shoulder injuries are not properly diagnosed and treated, 
they result in longer periods of absence from training and sports 
competitions, negatively impacting the player’s performance and, 
in more severe cases, they can prematurely interrupt the athlete’s 
career. Therefore, the role of sports physiotherapy is to perform 
the kinetic-functional diagnosis, aiming to minimize the risk of 
injury, rehabilitate injured athletes and provide an adequate and 
safe return to sports practice15.
Therefore, it is important to understand the possible association 
between pain and functional disability of the upper limbs. Studies 
in the sports context showed that in master athletes with and wi-
thout rotator cuff lesions, the greater the shoulder pain, the wor-
se the shoulder function16. On the other hand, in Crossfit athletes 
with and without shoulder pain, upper limb function was inversely 
associated to pain17. Finally, preliminary evidence indicates an as-

sociation between shoulder pain and functional disability with the 
shorter pectoralis minor muscle length in women swimmers, which 
may influence scapular kinematics18. Specifically in volleyball moda-
lity, authors19 verified that athletes with rotator cuff lesions presen-
ted higher general and specific functional disability when compared 
to athletes without lesions. A study20 showed a greater functional 
disability of the upper limb in female athletes practicing volleyball, 
when compared to softball and swimming athletes, and they did 
not find a significant difference in handball athletes, considering the 
similarity of attack and throwing movements.  
A study21 evaluated 15 volleyball athletes in the juvenile category, 
associating pain by the Visual Analog Scale (VAS) and by the Di-
sabilities of the Arm, Shoulder and Hand Questionnaire (DASH), 
and identified low pain intensities and little functional limitation, 
with no significant difference in the general and specific functional 
performance related to the sport. There was also no correlation 
observed between pain during and after training and specific func-
tional performance. The association between pain and functional 
disability is predictable clinically, but in the sports context it still 
generates discussion and controversy, because the pain coping stra-
tegies adopted by athletes on a daily basis, in training and compe-
titions, are different from those of non-athletes, and are related to 
gender, time of experience, and age. 
In view of the above, the present study had as objectives: 1) to 
evaluate the functional disability of the upper limb of female vol-
leyball athletes; 2) to evaluate and compare the intensity of pain 
reported by athletes in the dominant and non-dominant shoulder 
when performing volleyball sports gestures; and 3) to verify the 
association between the intensity of pain reported in daily activi-
ties and sports gestures and the functional disability of the upper 
limb. As a hypothesis of the study, it was expected that the athletes 
would report pain when performing the sportive gestures, such as 
serve and attack, and that they would present functional limita-
tions related to the sportive activity, and that the greater the inten-
sity of pain in the shoulder, the greater the functional disability. 

METHODS

Cross-sectional study with a descriptive approach on pain inten-
sity and functional disability of the shoulder in volleyball athletes, 
based on the recommendations for observational studies (Streng-
thening the Reporting of Observational Studies in Epidemiology 
- STROBE)22. 
A convenience sample was selected, consisting of female volleyball 
athletes between 18 and 55 years old. The inclusion criteria were 
to play in the adult or master category, to participate in regional 
and/or national championships, and to be affiliated to the Vol-
leyball Federation. The exclusion criteria were athletes who had 
recently undergone shoulder surgery and/or were in the rehabilita-
tion phase during the research period. 
The DASH, translated and validated into Brazilian Portuguese23, 
measures the physical function and symptoms in individuals with 
upper limb musculoskeletal disorders24. The general DASH is com-
posed of 30 items that evaluate the difficulty encountered by the 
individual in performing various activities (items 1 to 21), the in-
tensity of pain, activity-related pain, tingling, weakness, and stiffness 
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(items 24 to 28), the influence of these problems on social activities, 
work, and sleep (items 22, 23, 29), and their psychological impact 
(item 30) in the last week. Each item is rated on a 5-point Likert 
scale, ranging from 1 (no difficulty) to 5 (unable to do the activity). 
The items are summed to obtain a scale score ranging from 0 (no li-
mitation) to 100 (very severe limitation). The participants also com-
pleted the sport DASH, composed of four items that measure the 
difficulty encountered by athletes with upper limb dysfunction in 
their sports activities (also scored from zero to 100)23. After applying 
the formula, the participants were classified with: no limitation (1-
20), mild limitation (21-40), moderate limitation (41-60), severe 
limitation (61-80) and very severe limitation (81-100). DASH is a 
self-applicable instrument and has proven to be reliable and valid in 
individuals with upper limb functional disability23,25.
Pain intensity was measured by means of the Visual Numerical 
Scale (VNS), a reliable and validated unidimensional measure26-28, 
obtained through the individual’s report that indicates the inten-
sity of pain on a continuous scale (zero-10), with zero being no 
pain and 10 being the worst possible pain26,28. The participants 
were asked to evaluate the intensity of pain to perform the sportive 
gestures of volleyball.
The survey was conducted in an online format, with question-
naires being made available on the Google Forms platform. A 
link was generated and shared electronically to the participants 
(email, WhatsApp, and Instagram) between October and Decem-
ber 2021. Initially, the athletes needed to mark “yes” on the Free 
and Informed Consent Term (FICT) to agree to participate in the 
research, and then access the anamnesis to provide information 
pertinent to the research, such as age, body mass, height, category, 
position on the team, time of practice, weekly training frequency 
in days, participation in championships, dominant upper limb, 
and history of shoulder injuries. After that they filled out the gene-
ral DASH, sport DASH and VNS.
This study was approved by the Research Ethics Committee of the 
Brasília Child Hospital / Child Cancer and Specialized Pediatrics 

Institute (Hospital da Criança de Brasília-HCB / Instituto do Câncer 
Infantil e Pediatria Especializada-ICIPE), opinion number 5.082.659. 
The sample size was estimated at 26 individuals, calculated using 
the G*Power 3.1 software, determined to achieve a statistical po-
wer of 80%, moderate effect size of 0.5 and α=0.05, using a biva-
riate normal model, defined a priori.

Statistical analysis
The data were analyzed in the statistical program IBM SPSS 21.0 
for Windows, in which descriptive measures were taken to charac-
terize the sample, represented by mean, standard deviation, and 
percentage. Data normality was evaluated by the Shapiro-Wilk 
test. To compare pain intensity in the dominant and non-domi-
nant shoulders during sportive gestures, Wilcoxon’s test was per-
formed and Spearman’s correlation (Rs) was used to correlate the 
variables of pain intensity (day to day and sportive gesture) and 
shoulder functional disability (general DASH and sport DASH). 
The significance level was p≤0.05.

RESULTS

The sample was composed of 30 women athletes, 43% of whom 
reported having injured their shoulder while playing volleyball. 
The characteristics of the sample are presented in Table 1.  
Nineteen athletes (63%) reported shoulder pain when performing 
daily activities with a mean intensity of 3.68 ± 2.58 (1-10). On the 
other hand, 21 athletes (70%) reported shoulder pain when per-
forming some sportive gesture of volleyball. Pain was significantly 
more intense in the dominant shoulder during attacking (p<0.001), 
serving (p<0.001) and blocking (p=0.03). Effect sizes were strong 
for attacking and serving, and moderate for blocking29 (Table 2). 
The data related to the general classification of functional disabi-
lity of the upper limb in the general DASH and sport DASH are 
described in table 3. It was observed that in general the Opposi-
te, Middle and Attack positions presented mild limitation for the 

Table 1. Characterization of the sample by category

Adult category 
(n=16)

Master category
(n=14)

Total
(n=30)

Age (years)* 25.75 ± 6.52 39.29 ± 5.43 32.07 ± 9.07

Body mass index (kg) * 71.50 ± 8.72 80.29 ± 13.74 75.60 ± 11.99

Height (cm) * 172.38 ± 6.10 171.86 ± 7.04 172.13 ± 6.44

Time in practice (years) * 10.94 ± 6.03 24.46 ± 8.86 17.00 ± 10.00

Weekly training (days) * 3.06 ± 1.48 1.69 ± 0.75 2.45 ± 1.38

Position

   Libero 1 (6%) 0 (0%) 1 (33%)

   Setter 3 (19%) 2 (14%) 5 (17%)

   Opposite spiker 3 (19%) 3 (21%) 6 (20%)

   Middle-blocker 5 (31%) 4 (29%) 9 (30%)

   Attacker 4 (25%) 5 (36%) 9 (30%)

Dominant upper limb

   Right-handed 16 (100%) 13 (93%) 29 (97%)

   Left-handed 0 (0%) 1 (7%) 1 (3%)
*Data presented as mean ± standard deviation.
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practice of volleyball. The functional disability score in the sport 
DASH (19.38 ± 23.06) was significantly higher (p=0.009) than 
the functional disability in the general DASH (10.36 ± 13.64), 
indicating greater limitation to perform the sport activity than 
the daily activities.
In relation to the general classification of functional limitation of 
the upper limb by category, the master athletes presented mild 
(7%), moderate (21%) and very severe (7%) limitation to prac-
tice volleyball, while in the adult team 31% of the athletes pre-
sented mild limitation (Table 4).
A strong positive correlation (rs=0.79; p<0.001; r2=0.62) was 
found between daily pain intensity and shoulder functional 
disability (general DASH). In the sport DASH, a positive and 
moderate correlation was observed with dominant shoulder pain 
in serving (rs=0.60; p<0.001; r2=0.36) and attacking (rs=0.67; 
p<0.001; r2=0.45), and with non-dominant limb pain and attac-
king (rs=0.43; p=0.02; r2=0.18).
 
DISCUSSION

The present study sought to evaluate and correlate the functional 
disability of the upper limb and the presence of pain in the execu-
tion of sportive gestures in women court volleyball athletes, sho-

wing, in general, that the athletes reported mild to moderate pain 
in the dominant shoulder, both to perform daily activities and to 
execute the sportive gestures, especially in serving, attacking, and 
blocking. In addition, the athletes who occupied the opposite, 
midfielder and center positions presented mild functional disabi-
lity in the sport DASH. There was a positive correlation between 
functional disability and pain in both daily activities and sports 
activities. These findings corroborate the hypothesis of the study.
In sports that present sporting gestures above the head, such as 
volleyball, repetitive movements, such as serve and attack, impo-
se significant loads and forces on the player’s shoulder, increasing 
the risk of injuries, especially in the dominant limb6,30-32. The at-
tack has three phases: preparation, in which the athlete performs 
abduction with external rotation of the shoulder; acceleration, in 
which there is adduction and internal rotation to strike the ball 
with strength and speed that can reach over 100 km/h; and, finally, 
deceleration21,33. The serve may be floating or suspended, and the 
floating serve exerts less force on the shoulder due to the smaller 
range of motion, speed, and angulation during execution6,33. 
These movements performed above the head may compress joint 
structures such as bursae and tendons due to the reduction of 
subacromial space34. Therefore, functional, structural, and bio-
mechanical changes in the shoulder, as well as excessive mechani-

Table 2. Comparison of the mean pain intensity of the dominant and non-dominant shoulder during the execution of sportive gestures 

Sportive gestures Dominant shoulder
(n=21)

Non-dominant shoulder 
(n=21)

Z-value P-value Effect size

Attack 3.95 ± 3.09 (0-10) 0.67 ± 2.01 (0-9) -3.76 <0.001* 0.82

Serve 3.76 ± 2.97 (0-10) 0.71 ± 2.05 (0-9) -3.64 <0.001* 0.79

Block 0.95 ± 1.88 (0-7) 0.38 ± 1.32 (0-6) -2.23 0.03* 0.49

Set 0.52 ± 0.98 (0-3) 0.14 ± 0.36 (0-1) -1.84 0.07 0.40

Forearm pass 0.24 ± 0.70 (0-3) 0.05 ± 0.22 (0-1) -1.34 0.18 0.30

Table 3. General classification of shoulder functional limitation by position.

Position General DASH Sport DASH 

Score Classification Score Classification

Libero 6.67 ± 0.00 No limitation 18.75 ± 0.00 No limitation

Setter 2.67 ± 2.15 No limitation 1.25 ± 2.80 No limitation

Opposite-spike 12.92 ± 19.86 No limitation 27.08 ± 38.26 Mild limitation

Middle-blocker 8.52 ± 10.44 No limitation 20.14 ± 18.16 Mild limitation

Attacker 15.19 ± 15.58 No limitation 23.61 ± 10.20 Mild limitation

Total 10.36 ± 13.64 - 19.38 ± 23.06* -
*p<0.05 significant difference compared to DASH.

Table 4. Classification of shoulder functional limitation by category

Classification DASH Adult category  (n=16) Master category (n=14)

General DASH Sport DASH General DASH Sport DASH 

No limitation 14 (87.5%) 11 (69%) 12 (86%) 9 (64%)

Mild limitation 2 (12.5%) 5 (31%) 0 (0%) 1 (7%)

Moderate limitation 0 (0%) 0 (0%) 2 (14%) 3 (21%)

Severe limitation 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Very severe limitation 0 (0%) 0 (0%) 0 (0%) 1 (7%)
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cal overload during games, can influence neuromuscular control, 
generate compensatory movements, trigger pain, and create dis-
positions to injuries4,6,30,32.   
It is important to highlight that these specific demands are also 
related to the player’s positions on the court. With the exception 
of the libero, who is a defensive player and performs few move-
ments above her head, all other positions participate in actions 
such as serving, attacking, and blocking. The plays are thought 
out and distributed by the setter, who mainly plays sets and fo-
rearm passes, sometimes blocking, and rarely attacking. The of-
fensive actions are in charge of three positions: a) the opposite 
player, who specializes in attacking and is usually the team’s high 
ball player; b) the middle-blocker, who attacks mainly fast balls 
through the middle; and c) the attacker, who specializes in attac-
king actions both in the defense zone (attacks from the back of 
the court) and in the attacking zone (near the net), besides parti-
cipating in the defense actions35. Therefore, the athletes respon-
sible for the offensive actions presented a greater functional limi-
tation of the shoulder to perform sports activities in this study.  
All the athletes reported feeling pain in the present study, especially 
in the dominant shoulder, to perform the sportive gestures of vol-
leyball. These results corroborate a study36 conducted with nine 
athletes who play as forwards (pointers and opposites), in which all 
of them reported feeling pain in the dominant shoulder. Furthermo-
re, no correlations were observed between pain intensity, flexibility 
of the shoulder rotator muscles, and the number of offensive blows. 
Another study19 with 24 amateur volleyball athletes did not iden-
tify any significant difference in pain intensity between athletes 
with and without rotator cuff lesions. Regarding the specific 
functional disability (sport), the athletes with rotator cuff lesions 
presented from a mild to a very severe limitation. This fact is 
in agreement with the results presented in the present study, al-
though the volleyball athletes assessed did not present a rotator 
cuff lesion. In the sport DASH, 31% of the athletes from the 
adult team presented mild limitation, while in the master team 
35% presented mild to very severe limitation.  
The results showed a positive correlation between pain intensity 
and functional disability of the upper limb in daily and sports 
activities. In opposition to the results found, the study21 carried 
out with 15 volleyball athletes from the youth category did not 
show correlations between pain during and after training and 
specific functional performance.
Intrinsic factors (e.g. range of movement, muscle weakness, pre-
vious injuries) and extrinsic factors (e.g. position, training load) 
have been described as risk factors that can be associated to the 
presence of pain and shoulder injuries in athletes who perform 
sports gestures above the head, as it happens in volleyball37. Thus, 
injury prevention programs must cover all categories, aiming to 
improve range of motion, muscle strength, core stability, joint 
stability and neuromuscular control, in addition to training ade-
quacy37,38,39. It is worth highlighting the importance of a thorough 
evaluation of the shoulder joint and an analysis of the execution 
of sportive gestures to direct interventions with the objective of 
minimizing the occurrence of injuries in volleyball athletes. 
The limitations of this study are the absence of image evalua-
tions and functional tests to corroborate the information obtai-

ned through the questionnaires, as well as the size of the sample, 
which made it impossible to compare the pain and functional 
disability of the upper limb among the five playing positions. 
Future studies should include other instruments and tests for 
diagnosis, the evaluation of athletes from other categories, as well 
as the evaluation of the kinematics of sportive gestures.

CONCLUSION

The volleyball athletes evaluated who played in the positions of 
opposite side, bridge and center showed mild functional disabi-
lity in the sport DASH module. There was no functional limi-
tation of the upper limb in the general DASH. The intensity of 
pain in the dominant shoulder was greater in the sports gestures 
of attacking, serving and blocking. Furthermore, the greater the 
functional disability of the upper limbs, the greater the intensity 
of pain to perform daily activities, as well as the sportive gestures, 
especially attacking and attacking. 
Comprehending the association between pain intensity, functio-
nal disability, and the fundamentals of the sport will help physical 
therapists and physical education professionals who work in sports 
to have a different look at the impairment of the execution of the 
sport gesture due to pain and functional disability, guiding the 
rehabilitation process, as well as preventive actions to minimize the 
risk of injury and improve the athlete’s sports performance. 
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