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ABSTRACT

Purpose: The shoulder joint is one of the most commonly injured joints in sports and may lead to
:  disability, especially in the upper extremities of overhead players (handball, volleyball, softball,
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Article info:

Methods: This research is a causal-comparative study. After the approval of the Ethics
Committee of the Medical University of Tehran, this study was conducted on 120 overhead
athletes (Mean+SD height: 1.69+0.07 m, Mean+SD weight: 63.54+7.79 kg, MeantSD age:
21.96+2.94 years, Mean+SD body mass index: 22.1142.32 kg/m?). The inclusion criteria were
elite female players in overhead sports with at least three years of experience in one of these
sports (handball, volleyball, softball, and swimming). Samples with a history of surgery or
cervical nerve problems, fractures in the shoulder area, and inflammatory joint disease were
excluded from the study. The demographic information was obtained through a researcher-made
questionnaire, and the Disabilities of the Arm, Shoulder and Hand (DASH) Questionnaire was
used to measure the degree of upper limb disability in daily activities.

Results: In comparison between the study groups, a significant difference was observed between
the dependent variable (DASH) and the research groups (F=6.067, df=3, P=0.002, Eta=0.342).
Using the Bonferroni post hoc tests, the difference between volleyball and softball (P=0.44),
volleyball and swimming (P=0.009), and handball and swimming players (P=0.022) were
reported. In the next step, BMI characteristics, weekly training hours, and the number of training
sessions per week were entered into the data analysis process as covariate variables (F=8.099,
df=0.3, P=0.000, Eta=0.432). The Bonferroni post hoc test indicates the difference between
volleyball and swimming athletes (P=0.001) and handball and swimming (P=0.002).

K.e)wv.o.rds: ) ) :  Conclusion: The present study results indicate a high rate of upper limb disability in elite women
Disability, Upper limb, Elite, :  athletes. The present study results showed no difference between volleyball and handball due to
Women, Overhead sports . the nature of these two disciplines and handball, softball, and swimming.
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Highlights
e The high rate of upper disabilities in elite women athletes;

e The relationship between characteristics such as BMI, weekly training, and number of training sessions per week
with upper limb disability in elite women athletes in various sports;

e The relationship between sports and the degree of inability to perform daily tasks;

e The importance of the shoulder joint in volleyball, handball, softball, and swimming.

Plain Language Summary

The shoulder joint plays an important role in upper limb mobility. Repeated movements from the top of the head
stress the shoulder joint and disrupt the stability of the shoulder joint, which causes pain in the shoulder joint. If left
untreated, instability and pain over time can lead to upper limb disability. The causes of upper limb disability are related
to the sport and are of great importance due to the athlete's disability and high medical costs. This problem may lead to
early retirement in athletes. Due to their nature, they are among the sports in which upper limb disability is related to
the field has a high prevalence. Due to the importance of upper limb disability, it is necessary to compare the disability
in athletes of the desired disciplines. A total of 120 athletes in the fields of volleyball, handball, softball, and swimming
active in the Premier League and national teams were examined in this study. The athletes had a high rate of overhead
movements, the results showed that the severity of disability in athletes above the head and there was a significant dif-
ference between the fields in the study and also the characteristics of BMI, training hours, and the number of training

sessions per week. There was a significant difference between athletes of different fields.

1. Introduction

houlder injuries are among the most

common injuries seen in various sports

[1]. However, it is difficult to determine

the exact percentage of these injuries that

result from a stroke or repetitive over-

exertion. But it seems reasonable that
many of these injuries are due to repetitive overexertion.
Hyperthermia injuries after microtrauma are caused by
additional loads on the joints and have significant effects
on the quality of life [2, 3]. The prevalence of shoulder
pain is reported to be 30% to 45% among athletes who
use overhead movements (volleyball, handball, softball,
and swimming) [4]. Also, the shoulder joint in overhead
athletes is known as the art of movement; its high range
of motion plays an essential role in the mobility of the
upper limbs [5, 6]. Performing repetitive movements
during sports activities, especially throwing movements
over the head, in volleyball, handball, softball, swim-
ming, and other sports, exerts stress on the shoulder joint
and impairs its stability, and causes pain in the shoulder
[7, 8]. This instability and pain in the shoulder joint also
affect muscle strength. Proper strength as one of the most
important factors in the optimal performance of daily life
activities reduces the risk of vulnerability in athletes [9].

Failure to properly treat and rehabilitate injuries caused
by overuse can lead to disability in the upper limbs of
overhead athletes over time.

Athletes in the field of study have a high rate of over-
head movements. In volleyball, many skills, such as
spike, serve and defense on the net, require constant
contact of the athlete’s upper limb with the ball in the
overhead position [10]. Performing handball techniques,
power throws, and speed above the head occurs a lot.
Therefore, the joints of the shoulder girdle and its mus-
cles are constantly exposed to extreme forces [11]. An-
other sport is softball, in which athletes use throwing to
move the ball instead of hitting. It requires a wide range
of shoulder movement, strength, and power. All softball
techniques require the ability to perform the lifting phase
during the throw mechanics [12].

Another sport studied was swimming. Along with the
increasing popularity of swimming, the unstable struc-
ture of the shoulder girdle and the excessive pressure
applied to this joint during repeated blows have made
shoulder injuries the most common complaint in swim-
mers [13]. These factors can be common causes of upper
limb disability and are of great importance due to their
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damages and high medical costs [14]. This problem may
lead to early retirement in athletes [15].

The overhead sports are among the sports in which the
disability of the upper limbs is highly prevalent. Due to
the seriousness of upper limb disability, it is necessary to
compare disability in athletes of the mentioned sports.
According to the hypotheses, research to compare dis-
ability in overhead athletes seems necessary. Therefore,
this study aimed first to compare upper limb disability in
volleyball, handball, softball, and swimming players and
then to determine the relationship between their char-
acteristics, including Body Mass Index (BMI), weekly
training hours, and the number of weekly training ses-
sions with upper limb disability in elite women overhead
athletes. In order to identify the effect of these variables
on the disability of athletes' upper limbs. According to
a study conducted on adolescents with shoulder pain,
the results showed that people with shoulder pain had
reduced upper limb function in daily activities and sports
skills. Inattention to the shoulder joint problems limits
many body activities, especially the upper limbs [16].

2. Materials and Methods

The present study is a causal-comparative study. The
study sample comprised 120 female athletes in the fields
of volleyball, handball, softball, and swimming who were
active in the Premier League and national teams. They were
selected by the available sampling method. The inclusion
criteria were elite female players with at least three years
of experience in one of these sports. The samples with a his-
tory of surgery or cervical nerve problems, shoulder frac-
tures, and inflammatory joint diseases were excluded from
the study. Initially, the researcher was allowed to work with
the Code of Ethics of IR.UT.SPORT.REC.1398.004. Then,
for the selection of individuals, the consent form and per-
sonal information were provided to the subjects and verbal
information about the level of activity of individuals and
their willingness to participate in the research was provid-
ed. They were also assured that the obtained information
was confidential and they could leave the investigation at
any time. Then, after the necessary explanations about the
goals and benefits of the present study, a consent form and a
personal information questionnaire were provided to those
who wished to participate in the research. The present study
was a cross-sectional descriptive study. The study data were
collected through interviews and various questionnaires. A
researcher-made questionnaire was used to obtain personal
information and sports records. Several physical education
experts have measured the validity and reliability of this
questionnaire, and the ICC of the questionnaire is 91% [17].
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Shoulder dysfunction was assessed by the Disability of
the Arm, Shoulder, and Hand (DASH) questionnaire. It
was measured one week before the study. This question-
naire includes questions to assess the level of difficulty
in performing daily tasks (21 questions), pain intensity
during sleep and activity, joint stiffness (5 questions),
and the effect of the upper limb on social activities and
work (4 questions). To use the results of the question-
naire, the person must answer at least 27 questions out of
30 questions. The score of this questionnaire is calculat-
ed from 100, and to calculate the final score after adding
the score of each question and taking their average, the
result is subtracted by one and then multiplied by 25. The
higher the number and closer to 100, the greater the “dis-
ability” of the person [18, 19]. The validity of the DASH
questionnaire for different questions is between 80% and
70%, and its reliability is 96% [20]. In the present study,
a Persian version of the DASH questionnaire was used.
Finally, after collecting these data, the characteristics of
the subjects, such as age, height, and weight, along with
the research variables, were analyzed in two sections of
descriptive and inferential statistics in SPSS version 24.
The DASH results were used to compare overweight
athletes. Also, the significance level should be consid-

ered smaller or equal to 0.50 throughout the research.

3. Results

To describe the research groups, the variables of age,
weight, height, and BMI were calculated based on descrip-
tive indicators related to these variables. Table 1 presents
the results. Table 2 presents the average severity of shoul-
der disability in the research samples by different sports.

According to the results reported in comparison be-
tween groups of different sports, a significant difference
was observed between the dependent variable (DASH),
(F=6/067) and degree of freedom (df=3), level of sig-
nificance (P=0.002) and coefficient. Eta (Eta=0.342) is
reported (Table 3).

Using the Bonferroni post hoc test, the difference be-
tween volleyball and softball (P=0.044), volleyball
and swimming (P=0.009), handball, and swimming
(P=0.022) is confirmed and according to the reported
results. There was no significant difference between
volleyball and handball. This similarity can be related
to the similar nature of these two sports. Also, the dif-
ference between these two sports with other overhead
sports can be seen with softball, which is a racquet game,
and swimming which has a different form. The present
study results showed that volleyball players have some
degree of functional disability in the upper limb. There
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Table 1. Demographic characteristics of players

Variables Max Min MeantSD

Age (y) 28 18 21.96+2.94

Weight (kg) 78 47 63.54+7.79
Height (m) 1.92 1.53 1.69+0.07

Body mass index (kg/m?) 26.36 17.16 22.1142.32

PHYSICAL TREATMENTS

Table 2. The severity of disability in different sports

String Type (M) MeaniSD No.
Volleyball 20.83+9.01 11
Handball 20.5746.55 8
Softball 13.25+4.67 12
Swimming 10.6143.21 8
PHYSICAL TREATMENTS
was a significant difference between the level of func- the data analysis process as covariates. With df=3.3

tional disability in volleyball players compared to other and F=8.099, the Bonferroni post hoc test results show
overhead sports (softball and swimming). No significant a difference between volleyball and swimming ath-
difference was observed between volleyball and hand- letes (P=0.001) and handball and swimming athletes
ball players (Table 4). (P=0.002). According to the reported results, athletes
who had higher BMI and the number of training sessions
In the next step, BMI, weekly training hours, and the
number of training sessions per week were entered into

Table 3. DASH dependent variable in different sports groups

DASH df F P Eta
Sports groups 3 6.067 0.002 0.342
PHYSICAL TREATMENTS

Table 4. Comparison of results between groups

Mean Difference (95% Confidence Interval)

First Group Second Group Mean Difference P
Lower Bound Upper Bound
Softball 7.584 0.044 0.131 15.037
Volleyball Swimming 10.215 0.009 1.919 18.511
Handball 0.261 1.000 -8.035 8.557
Swimming 9.954 0.022 1.026 18.881
Handball
Softball 7.323 0.100 -0.827 15.472
Softball Swimming 2.631 1.00 -5.518 10.781

PHYSICAL TREATMENTS
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per week, as well as training hours per week, had lower
upper extremity functional ability than other athletes.

4. Discussion

The statistical results show that the severity of upper
limb disability is high in the subjects. However, the
present study results showed that in addition to the high
severity of upper limb disability, there is a significant dif-
ference in the degree of disability between athletes in
different overhead disciplines. Because of the high vol-
ume of training of professional teams, the intensity of
the competition, the short rest intervals between games,
and the repetitive and heavy movements that each player
must perform continuously during training sessions, one
can expect upper limb disability in overhead athletes.
The results also showed a difference between BMI and
upper limb disability in volleyball and swimming and
handball and swimming. Athletes with higher BMI are
more likely to have upper limb disability. The findings of
the present study suggest such a possibility.

Another significant result of the study was the differ-
ence between swimming, handball, and volleyball, as
the shoulder injuries that occur in athletes are usually
similar, but the type of injury mechanism may be dif-
ferent. Also, there is no significant difference between
the disability in volleyball and handball. To justify this
finding, we can refer to the level of athletes in both disci-
plines. Since the athletes in both disciplines in this study
were all professional and Premier League athletes and
their level of activity were in the same range, it can be
expected that the extent of their injuries and consequent
disability is almost the same. In this regard, it should be
noted that a study that compared the shoulder dysfunc-
tion of these two disciplines was not found. Besides,
the present study results showed significant difference
between handball and softball, which can be due to the
mechanism of injury as handball is a high-impact sport
and softball is a non-collision sport. The nature of swim-
ming is similar to other overhead disciplines, but swim-
ming is an individual and non-ball sport. Also, the move-
ments used in performing the techniques of this field are
different compared to other studied sports. Techniques
performed in swimming are performed at a certain dis-
tance and time that the upper body muscles are used
endurance [21].

Given the hypotheses about the relationship between
sports and the degree of inability to perform daily activi-
ties, therapists generally prefer to imagine the existence
of sports based on such a hypothesis corresponding to
the level of disability of the athlete. However, in many
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cases, it is seen that an athlete, despite being a profes-
sional, still has a high level of performance. It is be-
lieved that disability is a multidimensional concept that
includes objective and subjective factors and considers
the individual’s understanding of the quality of life in
important aspects. Also, individual and social support
interventions in dealing with challenging situations can
affect a person’s perception of the extent of his or her dis-
ability [22]. Therefore, in justifying why the high level
of athlete in the present study did not cause extensive
upper disabilities, it can be assumed that mental factors
and efforts to improve quality of life in influencing her
inference of her disability. It is suggested that compre-
hensive research with clinical evaluations be conducted
to identify the mechanisms of shoulder injury in various
overhead disciplines (watery, Rocket). Non-overhead
and non-athletes who have upper extremity disability
in daily activities can pave the way for future studies
for comparative studies. It is also suggested that this
research be conducted in a larger sample that includes
men. A review of the sources revealed a lack of higher-
level studies, such as systematic and meta-analytic re-
views. So conducting such studies to determine a more
explicit $tructure or system of how the relationship be-
tween sport and disability is recommended.

5. Conclusion

The shoulder joint is the art of movement that is dam-
aged in repetitive activities of the upper arm and leads
to upper limb disability. Volleyball and handball, as well
as handball, softball, softball and swimming, there is no
upper limb disability, but there is a significant difference
between other disciplines due to the nature of the dis-
cipline and the mechanism of injury. Depending on the
risk factors, the necessary measures can be taken to pre-
vent the occurrence of upper limb disability disorders.
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