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ABSTRACT
introduction: The control of the occurrence of injuries throughout the training process and the mo-

nitoring of physical adaptations resulting from the exercise program present significant importance for 
the athlete. Objective: To describe the anthropometric profile and physical capacity of youth volleyball 
teams and determine the prevalence of musculoskeletal symptoms. Methods: A longitudinal study 
where 38 athletes participated in the Children and Youth Volleyball category monitored for four months 
through physical fitness and anthropometric tests and questionnaire of musculoskeletal symptoms. 
descriptive analysis and comparative means and standard deviations and t test were applied. Results: 
The main statistically significant indicators observed were in the variables: height (p = 0.001 for males 
and 0.003 for females) scale for males (p <0.001), pitch (p = 0.003 for boys and p <0.001 for girls), ab-
dominal for girls (p = 0.001). The most prevalent symptoms were found in the back (56.5%), shoulder 
(52.2%), hips/thighs (52.2%) and knees (52.2%). Conclusion: The profile of the athletes presented as main 
characteristics: increase in height, scale and explosive strength of upper limbs, abdominal strength and 
agility. The high frequency of affirmative responses to pain complaint on the back, upper and lower 
parts, shoulders, hips/thighs, knees and ankle reinforces the need for long-term monitoring of young 
athletes response to training and promotes prevention strategies.

Keywords: sport, musculoskeletal pain, physical conditioning.

Original article

LOCOMOTOR APPARATUS IN 
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INTRODUCTION
performance in physical fitness tests is a way of assessing athletic 

performance and establish the profile of sports talents, as well as 
identifying whether the athlete is ready to compete, subsidize the 
training programs from short to long run, identifying the weaknes-
ses of the athletes, among other functions 1,2. The measurement of 
the anthropometric variables allows analyzing the aspects which 
refer to the biological development of the young population and 
may be related to the probability of sport injuries3.

Specific motor characteristics and abilities are needed according 
to volleyball specific elements, such as height, scale, agility and reac-
tion velocity and performance of technical gestures and game mo-
vements2,4-6. in high performance, this sport presents significant rate 
of injuries7. The extenuating repetition of some functional gestures 
seems to be more aassociated with the onset of damage, being 
the service and the attack the main causes of shoulder injuries8. 
However, frequent involvement of knees and ankles is observed7,9. 
Overuse of the knee extensor mechanism generates dysfunction 
in the patellar tendon, responsible for the high rate of jumper’s 
knee in volley ball9.

While adequate training may prevent injuries1,10, imbalance 
between training load and recovery may lead to overtraining11, in 
which performance decreases and muscular pain occurs, among 
other manifestations2. Thus, the control of the onset of injuries and 
diseases during the entire training process presents expressive im-
portance to the athlete13 as well as the monitoring of the physio-
logical adaptations, with the goal to obtain maximum performance 
and avoid overtraining and injuries14. Therefore, physiotherapists 
working in the sport environment need to know about the physical 

training principles and the risk factors which predispose to sports 
injuries. This study promotes better understanding about the body’s 
reaction of young athletes to training and provides background for 
the development of prevention strategies for injuries in volleyball. 

Therefore, the aims of this investigation were: a) to define the 
anthropometric profile of volleyball players of young categories; 
b) to compare the behavior of the physical fitness tests in two 
moments between sexes; and c) to determine the prevalence of 
osteomuscular symptoms.

METHODOLOGY
This was an observational longitudinal study. The sample consis-

ted of 38 volleyball athletes, where 19 were from each sex and had 
age range of 14-17 years, from the youth categories of two clubs 
from porto Alegre - Brazil. inclusion criteria were to have signed the 
Free and Clarified Consent Form, to have participated regularly in 
training between March and July, 2010 and to have practiced high 
performance volleyball for at least one year. Exclusion criterion was 
to have not performed any of the physical fitness tests or not have 
answered the questionnaire at the two moments.  

The athletes were submitted to the physical fitness tests and an-
thropometric measurements according to the Sport Brazil project 15. To 
perform the recording on the prevalence of symptoms, the nordic 
Musculoskeletal Questionnaire (nMQ) was applied16. Additionally, 
the athletes answered a questionnaire designed by the authors to 
collect information about the time of high performance training, 
weekly frequency, age, among other data. data collection occur-
red in two periods: March–time of return to training with ball and 
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physical preparation and June/July – competition season. 
descriptive and comparative analyses through means and stan-

dard deviation and Student’s t test were respectively used for the 
statistical procedures. data processing used the computer program 
Statistical Package for the Social Science (SpSS version 13.0). Signifi-
cance level adopted was p < 0.05. The research was approved by the 
Ethics Committee of the Methodist university Center of ipA under 
legal opinion number 458/2009. The directors of the clubs autho-
rized the research by signing the institutional Authorization Form. 

RESULTS 
A total of 38 athletes from two volleyball clubs from porto Alegre 

participated in our study, ranging the frequency of athletes in the 
tests. Mean weekly training time was 10.78 hours (± 1.76) for boys 
and 14.11 (± 2.08) for girls. Tables 1 and 2 described anthropometry 
and physical fitness between sexes in the two collections. Height 
presented significant increase for both (male p = 0.001 and female p = 
0.003). Scale presented statistically significant increase in boys (p < 0.001). 
improvement in evaluation of abdominal strength was found in the 
female sex (p = 0.001). Flexibility improved in the male sex (p = 0.047); 
however, the female results were higher than the boys’.

Concerning physical fitness profile related to motor performance, 
the horizontal jump values did not present differences. The pitch test 
presented significant increase for both (female p < 0.001 and male p = 
0.003). in the velocity test, boys and girls presented decrease in perfor-
mance (p = 0.004 and p = 0.15, respectively). 

Table 3 presents the nMQ results. lower back had higher prevalence 
in the category of problems in the last 12 months and in the problems 
in the last seven days, consisting in 55.6 and 44.4% in the first collec-
tion and 56.5 and 43.5% in the second collection, respectively. For the 
same category, complaints about shoulders reached 52.2%. Symptoms 
on the knees were prevalent in the problems in the last 12 months with 
52.2% and made 21.7% of the sample in the second collection visit a 
professional from the health field. Hip and thighs in the first collection 
corresponded to 52.2% of the problems in the last 12 months and 39.1% 
in the category in the last seven days. Ankle and foot represented 39.1% 
of statements in the category complaints in the last 12 months and, with 
the knees, were the ones which led the athletes to visit a doctor.  

DISCUSSION
in the perspective of children and young athletes who search 

for excellence, it is necessary to consider the specific characteristics 
of this population, respect the long-term training process and avoid 
overestimation of early results. Cafruni17 and Rè et al.18 speculated 
the hypothesis that early high results in sports children and young 
athletes can later play negative influence in their career as high per-
formance athletes. This hypothesis involves both a mistaken process 
of training organization and excessive overload as well as harmful 
psychological loads. The training structure of a child comprehen-
ds first global motor development. The evolution of this phase to 
specific training of the sports modality should occur according to 
physical adaptations and maturational ages of the athletes13.

Height presented significant increase for both sexes (male p 
= 0.001 and female p= 0.003). Height is an extremely important 
variable for volleyball, making it easier for the athletes to surpass 
the net adult height of 2.43 m for male and 2.24 m for female 1,5. 

When the studies by Anfilo and Shigunov are compared19, boys’ 
height is below the Brazilian junior team, in which ranged from 
190.00 to 203.00 cm. Considering the shorter height of the boys 
studied compared to the research mentioned above, we can su-
ggest the need for higher jumps from our group, which may be 
aassociated with higher overload in the knees, a joint responsible 
for problems in the last 12 months in 52.2% of the athletes who, with 
the ankle, was the one which made the youngsters visit professionals 
of the health field the most. 

Added to height, scale is a crucial characteristic for allowing 
greater reach in attack and block4. in our study, scale presented 
significant increase in boys (p < 0.001). 176.12cm was observed in 
the second female collection, similarly to the height verified in fe-
male players from the same category in the study by Bojikian and 
Böhme4, which had mean of 175.20cm. 

Flexibility ranged from 39.68 to 42.91cm in male sex and statisti-
cally significant increase (p = 0.047) was observed while the female 
results did not obtain significant difference; however, they were high-
er than the boys’ (50.86- 52.50cm). Concerning the results by duncan 
et al.2, in which flexibility mean ranged from 19.30 to 37.00cm, the 

Table 1. Anthropometry and physical fitness – Male sex.

Variables
Collec-

tion
n Mean ± SD P value

Weight (kg)
1 18 74.56 9.83

0.004*
2 19 76.77 9.94

Height (cm)
1 18 185.61 6.72

0.001*
2 19 187.05 6.62

Scale (cm)
1 18 189.17 7.59

0.000*
2 19 191.89 7.31

Agility (s)
1 8 5.45 0.12

0.028*
2 7 5.20 0.19

Velocity (s)
1 18 3.11 0.24

0.004*
2 14 3.66 0.37

Horizontal jump (cm)
1 18 222.83 20.24

0.897
2 18 220.67 26.98

pitch (cm)
1 18 555.00 73.66

0.003*
2 19 609.47 75.75

Abdominal
1 18 52.39 9.19

0.242
2 19 54.74 8.50

Flexibility (cm)
1 16 39.68 8.39

0.047*
2 19 42.91 9.72

*p < 0.05.

Table 2. Anthropometry and physical fitness – Female sex. 

Variables Collection N Mean ± SD. P value

Weight (kg)
1 19 69.15 9.14

0.48
2 17 70.20 8.74

Height (cm)
1 19 171.78 9.28

0.003*
2 17 174.11 8.53

Scale (cm)
1 19 174.89 11.44

0.914
2 17 176.12 10.75

Agility (s)
1 19 5.55 0.32

0.082
2 15 5.48 0.25

Velocity (s)
1 19 3.40 0.20

0.15
2 14 3.54 0.26

Horizontal jump (cm)
1 19 180.68 18.64

0.45
2 15 182.87 25.67

pitch (cm)
1 19 364.21 35.72

0.000*
2 16 433.50 32.30

Abdominal
1 19 45.26 8.84

0.001*
2 16 54.81 10.36

Flexibility (cm)
1 19 50.86 8.61

0.575
2 16 52.50 8.09

*p < 0.05.
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athletes from our study present better flexibility. Flexibility increase 
of the musculotendineous joint interferes in decrease of injuries of 
lower extremities, especially in the biarticular muscles such as the 
hamstrings20. Ferreira and paula21 highlight that the flexibility work 
influences on the athletes’ performance during the game. 

Among the components of physical fitness related to motor per-
formance, the horizontal jump values were classified as very good 
both in male and female sexes15, demonstrating the relevance of 
this motor value in volleyball, but with no significance difference in 
the two collections though. The pitch test presented increase for 
both (female p < 0.001 and male p = 0.003). Both boys and girls 
presented results classified as good15, which sends us back to the 
great demand over the complex of the shoulder articulations in 
volleyball. Muscular strength is determinant for performance in vol-
leyball 22. in the velocity test, the boys and girls presented decrease 
in their performance (p = 0.004 and p = 0.15, respectively). The used 
test evaluated dislocation velocity, not contemplating reaction and 
performance of movements velocity, both important, since the ac-
tions of the players must be fast6,22. Agility presented statistically 
significant improvement only in the male sex (p = 0.028). in the 
second collection moment, the female results corresponded to the 
excellence level and the female ones, while the male ones were 
very good15. This motor competence is one of the most important 
for volleyball 1,21,22.

Although the nMQ may be considered subjective concerning 
the severity of the complaints and does not directly associate with 
injuries, in this study it was selected to be used16. When the be-
havior of the symptoms was observed during the two collections 
and the nWQ categories were compared, it was confirmed that in 
the second collection there was increase of the complaints on the 
knees added to greater distance from the daily activities and higher 
frequency of visits to professionals of the health field. The symptoms 
in wrists or hands, despite having decreased their frequency in the 
second collection, seem to have intensified with the passage of 

time, since the number of athletes not able to perform the daily 
activities and who visited a professional in the health field increased. 
Such fact let us associate the complaints with injuries consequent 
from the sports practice. There was higher prevalence of problems 
in the category of 12 preceding months. The low back presented 
the highest percentage of manifestations in this category and in the 
problems on the last seven days, consisting in 55.6 and 44.4% in the 
last collection and 56.5 and 43.5% in the second, respectively. low 
back pain, despite being fairly present in the athletes, does not put 
them away from the competitions23. Overload and fatigue may be 
the cause of the contracture of the paravertebral musculature, the 
sacroiliitis and spondilolisis, triggering low back pain24.  The report 
of problems on the shoulder in the last 12 months was 52.2% on 
the first collection, which reminds us of the chronic character of 
the shoulder injuries, despite onset in the other three categories 
with lower frequency. The shoulder and knee injuries occur more 
due to overload and fatigue24,25. According to Ejnisman et al.26, out 
of the 119 athletes from the many modalities who presented pain 
on the shoulder region, the volleyball athletes were the ones who 
presented most shoulder injuries.

According to Mendonça et al.27, volleyball required dispropor-
tional demand from the shoulders, in a way that the lateral rota-
tors are more prone to fatigue, which may lead to the onset of the 
symptoms on the shoulder complex and decrease in performance. 
The study carried out by Cangussu et al.28 did not have specific 
correlation between shoulder pain and motor performance of the 
athletes. These findings corroborate our study, which evidenced that 
the athletes presented very good performance in the pitch despite 
the complaints. 

The upper part of the back presented the highest prevalence 
in the category of problems in the last 12 months, reaching 39.1% 
in the second collection. This phenomenon may be derived from 
muscular tension in that region and compression of the suprascapu-
lar nerve associated with shoulder dysfunction. Compression of the 

Table 3. NMQ analysis. 

In the last 12 months, you 
presented problems in: %

In the last 12 months, you 
were impaired to perform 
usual activities due to this 

problem in: %

In the last 12 months you saw 
any professional of the health 

field due to this condition in:  %

In the last seven days you 
presented problems in : %

Collections % % % %

neck
1 25.9 3.7 3.7 18.5

2 29.6 7.4 - 11.1

Shoulders
1 52.2 4.3 8.7 8.7
2 43.5 4.3 4.3 8.7

upper back
1 34.8 - 4.3 8.7
2 39.1 - 4.3 13

Elbows
1 8.3 - - -
2 13 - - 4.3

Wrists/hands
1 34.8 4.3 13 8.7
2 26.1 17.4 17.4 13

lower back
1 55.6 11.1 11.1 44.4
2 56.5 17 13 43.5

Hip/thighs
1 52.2 8.7 13 39.1
2 26.1 4.3 - -

Knees
1 26.1 4.3 13 17.4
2 52.2 13 21.7 21.7

Ankles/feet
1 39.1 4.3 21.7 8.7
2 34.8 8.7 17.4 17.4
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suprascapular nerve is a typical situation in volleyball athletes24.
Concerning knee injuries, 52.2% of the athletes in the second 

collection presented problems in the last 12 months. in volleyball, 
many of the main functional gestures involve jumps, which submit 
the knee joint to successive overload24. in this sport, high demand 
of velocity and power of the knee extensor mechanism, as well as it 
overuse, are important factors in the onset of jumper’s knee, charac-
terized by alterations, pain and weakness of the patellar tendon9,29,30. 
This dysfunction is more prevalent in adult players; however, similar 
episodes of jumper’s knee in youngsters may subsequently lead 
to career interruption in volleyball9. patellofemoral pain and the 
jumper’s knee are predominant in volleyball concerning problems 
to the knee joint for overload and fatigue24. in the study by Gisslèn 
et al.9, the highest pain rates in the patellar tendon were verified in 
athletes in specific training phase of the sport, where load increase 
also occurs. in our study, knee symptoms make 21.7% of the sam-
ple in the second collection visit a professional of the health field. 
Ankle and knee were the ones which most made the athletes visit 
the professional. This finding corroborates the ones by Hamill and 
Knutzen31, in which the ankles presented the highest incidence of 
disorders with acute and ligament injuries. Ankle sprains are the 
most frequent acute injury found in this sport32.

LIMITATIONS
The analysis of the resistance test was not explored due to 

the standard deviation higher than the mean, generated by the 
interference of the place of the running performance, inappro-
priate in one of the clubs, which reflected on great discrepancy 
of values compared to the other club. The tests application oc-
curred in different moments of the training session according to 
the athletes, materials and the space availability. 

CONCLUSION

The physical fitness and anthropometry profile of the athletes 
presented as main characteristics: increase in height, scale, abdo-
minal resistance, explosive strength of upper extremities and agility. 
Great prevalence of pain or previous symptoms in the back, low or 
upper, shoulders, hip/thighs, knees and ankles reinforces the need 
of long-term follow-up of the reaction of youngster athletes to trai-
ning, as well as enable strategies for prevention of pain and injuries. 

All authors have declared there is not any potential conflict of 
interests concerning this article. 
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