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ABSTRACT
o : Purpose: Baseball is a team sport that has a total of nine main players and includes explosive,
Article info: . endurance, and strength movements that can cause multiple injuries over a season due to repetitive
Received: 18 Nov 2019 :  movements, long training, and competition. The purpose of the present study was to investigate
Accepted: 10 Mar 2020 ¢ the epidemiology of shoulder and elbow injuries in Iranian Premier League baseball players.

Available Online: 0T Apr 2020 Methods: 79 players participate in the Iranian Baseball Premier League, of whom 23 players had

shoulder and elbow injuries with a mean age of 26.13+5.89 years and an average experience of
7.93+5.99 years playing baseball during three years. They were assessed during the three seasons
0f 2019 using a modified injury report form.

Results: The results showed the highest number of injuries among the various posts; the pitcher

(43.5%) and the players with 1-5 years of experience (47.8%) showed more injuries than more

experienced players (more than 5 years). Injuries in training were more than competitions

(60.86%). The shoulder injury was more during the training (78.6%) and competition (55.6%)

than the elbow area. Strain, rupture, and muscle contusion were the most common types of injury

: among players with a prevalence of 52.2%. The most common types of injuries were non-contact

Keywords: : (78.3%) and overuse (69.9%). Fatigue was one of the most important causes of injury during

) :  training (42.9%) and competitions (55.6%).
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injuries, Injury report ¢ Conclusion: According to the results, coaches can develop strategies to prevent and reduce
form, Baseball, Iran *  injuries in this sport.
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e Less experienced players were exposed more shoulder and elbow injuries than experienced players.

e Pitcher players were found with more injuries than other players in training and competitions.

e The prevalence of injuries was generally greater during training than in competitions, and at both times, the shoul-

der was more injured than the elbow.

e Muscle injuries, including strains and contusion, account for about half of all injuries.

e The mechanism of most injuries is overuse and they are also often non-contact.

Plain Language Summary

Coaches and players use epidemiological information to become aware of the prevalence of injury in their sports and
reduce it through exercise or preventive measures. In this study, we used an injury report form to determine the preva-
lence, type, mechanism, and causes of injury in Iranian baseball players during 2019 season. The results showed that
players in the pitcher position who had the most throws during each competition and training suffered more injuries
than other players. The overall prevalence of injuries during training was more than in competitions. At both times,
the injury to the shoulder was more prevalent than the elbow. Muscle injuries, including strains and contusion, account
for about half of all injuries. The mechanism of the most of injuries was overuse which was also often non-contact.

Therefore, it is recommended that trainers develop exercises to strengthen the muscles and muscle chain involved; also,
they should consider a proper recovery and rest period to prevent common injuries.

1. Introduction

aseball was inspired by an English game

that was common in the 19" century in

England. In 1845, Cartwright (father

of baseball) formulated the rules of the

game, and all teams were required to ob-

serve them and many of those rules are
applied in today’s baseball game, as well [1]. Currently,
86 countries have baseball federation and 19 countries
are active in the Olympic field in Asia. Baseball was
started in 1320 in Iran by the students of the Faculty of
Physical Education and Sport Sciences. In 2007, the first
season of the league was attended by four teams, but in
the following year, the number of teams reached 12.

Currently, there are 20 active sports associations in this
field and the Iranian baseball league is being held in level
1 and level 2. Five teams compete against each other in
Iran’s League 1 (Premier), which is the most profes-
sional level in Iranian baseball competition. Baseball is
a team sport with a total of 9 main players and includes
explosive, endurance, and strength movements that can
cause multiple injuries over a season due to repetitive
movements, long training, and competition [2]. Playing
in this sport, like all other sports, is associated with some

dangers [3, 4]. As baseball is one of the throwing sports,
the upper extremity plays an important role; therefore,
one of the most common injuries in baseball are shoulder
and elbow injuries [5].

Due to the increasing number of athletes and baseball
enthusiasts and the professionalization of the Iranian
league, identifying risk factors in this field should be
highly considered. Therefore, the coaches should iden-
tify the risk factors to prevent injuries in this field so that
the players rejoin their teams with a minimum injury and
faster. Thus, they can help themselves and their clubs.
The first step in preventing sports injuries, according to
the Van Michel model, is to identify the amount of inci-
dence and prevalence of sports injuries [6]. It is also very
important to determine the causes and the mechanism of
injury as a second stage [6].

The role of epidemiology studies in answering these
questions and in removing barriers to the use of the best
preventive measures is so important. Although several
studies on the epidemiology of baseball injuries have
been conducted in other countries [7, 8], the role of cul-
tural, geographical, and even race factors in the extent of
the injury has not been established [9]. Epidemiological
surveys also need to be updated every few years. Lack
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of awareness about the types and causes of injuries can
increase the amount of injury and prolong the length of
stay away from sports.

To the best of our knowledge, there was no study to
investigate the epidemiology baseball injuries in Iran,
and as mentioned it is important to implement epide-
miological studies in different regions and cultures. Epi-
demiological studies can be a primer step in preventive
tasks and put fewer burden on team members. Therefore,
the purpose of this study was to identify and evaluate
the risk factors and prevalence of shoulder and elbow
injuries in the Iranian Premier League baseball players.
Coaches and players can use the obtained results to or-
ganize their training and preparation to prevent common
injuries. No relevant study has yet been done in Iran and
this is the first study that can provide pieces of informa-
tion for the coaches and the sports teams.

2. Materials and Methods
Design

This descriptive and prospective research was conduct-
ed on 21 Iranian baseball players out of 79 players (in
five teams) playing in the premier league of Iran, with
23 injuries in shoulder and elbow during the three sea-
sons of 2019 (Table 1). A modified injury report form
in Persian specifically designed for this study was used
to record the information related to injuries of the play-
ers. This form was approved by two sports scientists,
two experienced baseball coaches, and the coach of the
Iranian National baseball team. The injury report form
included personal information, players’ positions, play-
ing experience, and type and mechanism of injury [10].
After the competition, the players were randomly asked
to complete the form. The players spent about 10 min
on this form and completed it with the companionship

Table 1. Demographic characteristics of the study participants
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of the interviewer. All data gathered by the researcher
who was a specialist in the field of sports injury and cor-
rective exercise. The injury was defined as the injured
player who was unable to continue the training session
or competition due to physical contact or an athlete vis-
ited by a medical team to assess or treat his injury [11].

Descriptive statistics, frequency, and cross-tabulation
were used to perform the statistical analysis in this study
due to non-parametric data. Descriptive statistics, such
as numbers, tables, and graphs were used to express the
findings of the present study. All statistical analyses were
performed using SPSS software V. 19.

3. Results

Players with 1-5 years of baseball experience more suf-
fered from the shoulder and elbow injuries during the
2019 season (47.8%). However, players with 6-10 years
of experience had the least injuries (21.7%) and play-
ers with more than 10 years of experience were between
these two groups (30.4%).

The highest rate of shoulder and elbow injuries among
baseball players in the Iranian Premier League was re-
corded in pitchers (43.5%). The second common injuries
(13%) were found in first base players (defender of first
base). The most undefeated position among the Iranian
Premier League players was the left field (Table 2). Gen-
erally, 23 different injuries were recorded in the Iranian
League, 14 cases during training sessions (60.86%) in
position 1, and 9 cases during the competition (39.13%)
in position 2. There were 11 injuries (78.6%) in the
shoulder zone and only 3 injuries (21.4%) in the elbow
during the training session. Nine injuries were observed
in the competitions, of which 5 cases (55.6%) affected
the shoulder, and 4 cases (44.4%) affected the elbow.

Players
Variables All Injured
No. MeanxSD Max-Min No. MeantSD Max-Min
Age (y) 79 26.6915.74 17-39 21 26.1345.89 38-18
Height (cm) 79 179.75+7.6 161-198 21 182.22+8.36 198-161
Weight (kg) 79 76.31+13.19 55-120 21 82.26+17.46 120-63
Experience (y) 79 7.911+5.56 1-19 21 7.93+5.99 1-19

PHYSICAL TREATMENTS
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Table 2. Incidence of shoulder and elbow injury according to players’ position

Positions No. (%) Position
Pitcher 10 (43.5) 1
Catcher 2(8.7) 4

First base 3(13) 2.5

Second base 2(8.7) 6.5
Third base 1(4.3) 6.5
Short stop 1(4.3) 6.5
Left field 0(0) 9
Center field 1(4.3) 6.5
Right field 3(13) 2.5
Total 23 (100)

PHYSICAL TREATMENTS

Table 3. Type of shoulder and elbow injury in training sessions and competitions of the Iranian Baseball League 1

Variables No. (%) Position
Dislocation/semi dislocation 2(8.7) 35
Sprain/ligament injuries 1(4.3) 5
Strain/Rupture/Muscle contusion 12 (52.2) 1
Tendon rupture and injuries/tendinosis/bursitis 6(26.1) 2
Bruises 2(8.7) 35
Total 23 (100)

The common types of shoulder and elbows injuries
[11] during the Iranian Premier League were muscle
strain, rupture, and contusion (52.2%). The second com-
mon types of injury in this area were tendon rupture,
tendinosis, and bursitis (26.1%). Bruises, dislocations,
and semi-dislocations also were observed in 8.7% of the
players and the least common types of injuries were liga-
ment and sprain injuries in shoulder and elbow (4.3%)
(Table 3). Also, 60.9% of the injuries were repetitive,
and players experienced an injury at least once in the
same area, and 39.1% of the injuries had occurred for
the first time (Table 4). Approximately two-thirds of the
shoulder and elbows injuries were overuse (69.9%) in
position 1 (16 out of 23), while one-third of the injuries
were acute (30.4%) in position 2 (7 out of 23).

Non-contact injury was the most important mecha-
nism of injury during training sessions and competition
(78.3%), followed by falling, and contacts (8.7%). In-
direct contact was the least common mechanism of in-

PHYSICAL TREATMENTS
jury among professional baseball players in the Iranian

league. Throwing with 9 cases was the main mechanism
and cause of shoulder and elbow injuries during training
sessions among [ranian baseball players (64.3%), where-
as catching with 14.3% (2 cases) and pitching, running,
and base running with 7.1% (1 case) were other common
mechanisms of injuries.

During the competition, pitching with 55.6% (5 cases) of
the injuries was the most common mechanism of shoulder
and elbow injury among players. Pitching (22.2% (2 cas-
es)) and hit by pitch and contact with other players (11.1%
(1 case)) were the next common injury mechanisms.

During the training sessions, the second baseman,
pitcher, and outfield players suffered more from shoulder
and elbow injuries (21.4%). Also, players in the short-
stop position were the second most affected cases by
shoulder and elbow injuries (14.3%), whereas first base
players did not experience an injury (Table 5).
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Table 4. Level of reinjury in the same area in the Iranian league 1 baseball players

Variables Repetition Repetition rate/rate % Position
2 times 1
Yes 3 times 8 2 60.9 1
4 times 3
No - 39.1 2
Total 100
PHYSICAL TREATMENTS
Table 5. Position of the players during training
Position No. (%) Position
First base 7
Second base 3(21.4) 2
Third base 1(7.1) 6
Short stop 2(14.3) 4
Catcher 1(7.1) 6
Pitcher 3(21.4) 2
Out field 3(21.4) 2
Runner 1(7.1) 6
Total 14 (100)
PHYSICAL TREATMENTS
Table 6. Position of players during competitions
Positions No. (%) Position
First base 1(11.1) 3.5
Batter 2(22.2) 2
Catcher 1(11.1) 3.5
Pitcher 5 (55.6) 1
Total 9 (100)

During competitions, 5 out of 9 shoulder and elbow
injuries were experienced by players in the pitcher posi-
tion (55.6%), while players in the batter position were
observed with 2 injuries (22.2%) and players in first base
and catcher were found with one injury (11.1%) (Table
6). In 73.9% of the cases (21 cases), the shoulder and
elbow injuries were not due to falls or contact. Con-
tact with other players, contact with the ball, and con-
tacts with something else consisted of 8.7% of the other
causes of injury in the area (2 cases). Also, 13 Injuries in
the shoulder and elbow did not keep players away from

PHYSICAL TREATMENTS

work or education. However, 3 injuries caused 1-3 days
off, 4 injuries caused 4-7 days away, 2 injuries caused
8-14 days away, and 1 injury caused more than 14 days
away from work or education. Besides, 13 out of 23 in-
juries in elbow and shoulder did not keep players away
from competition, while 6 injuries caused 1-3 days away
from the competition (Figure 1).

The most important cause of shoulder and elbow injury
during exercise was fatigue (42.9%). Athletes’ physi-
cal fitness and technique were also the second leading
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Figure 1. Players staying away from work or education due to shoulder and elbow injuries

cause of injury during training (21.4%). The previous
injury was another cause of shoulder and elbow injuries
during training (14.2%). Also, the main cause of shoul-
der and elbow injuries in the competitions was fatigue
(55.6%). Physical fitness, contact with the ball, athlete’s
technique, and opponent’s technique were other causes
of injury in the competition (1.11%). Among all of the
injuries in players during training and competitions, 13
cases were self-treatment (56.5%). Medical treatment
included 6 cases (26.1%) and physiotherapy included 3
cases (13%) of injury treatment.

4. Discussion

According to the results, players with 1 to 5 years of
baseball experience had the highest number of injuries
in the shoulder and elbow during a season (47.8%). Age,
height, playing for different teams, throwing (pitch),
speed, and fatigue are risk factor of injuries in adults.
The number of pitches per game is also considered as a
risk factor of shoulder injury [12]. It seems that the less
experienced or beginner players are at greater risk of in-
jury than the more experienced players due to the incom-
patibility with this sport, in which the upper extremity is
more used, as well as the lack of physical fitness. Also,
beginner players in Iran are more likely for injures of the
upper extremities, especially the shoulder and elbows,
due to incorrect throwing pattern.

Based on the results, it can be concluded that players
with 6-10 years of experience in baseball are likely to
have the highest level of physical adaptation, as well as
high physical fitness, which reduces the risk of injury.
Also, players with more than 10 years of experience had
a higher risk of injury due to prolonged use of the upper
extremities and lack of physical fitness.

It has been reported that the most common shoulder
injury mechanism is non-contact, including muscle ten-
sion (42%) and overuse (35%) [13]. The highest rate
of shoulder and elbow injuries among baseball play-
ers in [ranian Premier League was recorded in pitchers
(43.5%). In total, injuries in the Professional League
from 2011 to 2016 accounted for 39.1% of all injuries to
pitchers [14]. pitchers experienced 34% more damages
than fielders [14]. The pitchers experienced a significant
proportion of upper limb injuries compared with other
players, while the fielders experienced significantly low-
er limb injuries than the players, with an average 56.6
days on the disabled list [14].

The pitchers experienced more days away from playing
than other players [14]. The number of pitches per game
is also considered as a risk factor of shoulder injury [12].
Like most of the professional leagues in the world, pitch-
ers were more observed with injuries in the upper limbs
compared with other positions. The number of pitches
and fatigue has a direct relationship with injury in pitcher
players. As Brandon et al, reported, the number of pitches
increased with increasing pain and fatigue [15]. Gener-
ally, 23 injuries were recorded in the league, 14 cases
during training sessions and 9 cases during competitions.

Previous studies have reported that most baseball
shoulder injuries occur in training (65%) [13]. The high-
er prevalence of injuries during training indicates that
players are more likely for an increase in pressure on
the upper limbs to raise their levels of readiness to suc-
ceed in competitions, which increases their risk of injury.
Since baseball in Iran is not fallowed academically, lack
of knowledge about training and also the lack of proper
exercise planning can lead to more number of injuries
during training sessions in shoulder and elbow.
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Out of 14 injuries occurred during training 11 injuries
were in shoulder, and 3 were in elbow. At the time of the
competition, there were 9 injuries: 5 shoulder injuries and
4 elbow injuries. Interestingly, in all American baseball
professional league players with a forearm injury, the sub-
sequent injury included 37% in the shoulder, 35.8% in the
elbow, and 17.9% in the forearm [16]. Among all injuries
affecting players, upper extremity injury accounted for
51.4%, while lower extremity injury accounted for 30.6%
of injuries. Spine and core muscle injuries accounted for
11.7%, whereas other injuries and diseases accounted for
6.3% of total disabled list entries [6].

The greater frequency of shoulder injury during training
and competition indicates that the upper extremity junc-
tion is more at risk of injury and requires more attention
in prevention exercises. Among 23 injuries affecting the
shoulder and elbows during the Iranian Premier League,
the most common types of injuries were strain, rupture,
and muscle contusion (52.2%). Hamstring strain has
been the most common injury among professional base-
ball players, followed by the rotator cuff strain and its tear
[17]. Shoulder surgery is not common among profession-
al players, and those who need surgery are often pitchers
and it has been the biggest problem in the labrum [5].

Due to the structure of the upper limbs, as well as the
type of function and mechanics of baseball throwing,
strains and muscular injuries are the most common in-
juries. Rotator cuffs strain and tears, as well as problems
with labrum that result from strain in the muscles, are
the most common injuries to the shoulder and upper
limbs. Tendon ruptures and inflammation are also the
most common types of injuries due to repeated overhead
throws during training and competitions. Also, 60.9% of
injuries were repetitive and players experienced injuries
at least once in the same area, and 39.1% of injuries oc-
curred for the first time.

Due to the use of the same movement pattern in throw-
ing and its repetition, reinjury is not unexpected among
players. It has also shown that previous injuries in other
areas of the upper extremity can potentially increase
the risk of injury to adjacent limbs; thus, the extent of
subsequent injury in players who had a forearm injury
was much more significant than players without prior
injury in the professional league [16]. Interestingly, in
all American baseball professional league players with
a forearm injury, the subsequent injury accounted for
37% of the shoulder, 35.8% of the elbow, and 17.9% of
the forearm injuries [16]. Approximately, two-thirds of
the shoulder and elbow injuries were overuse (69.9%),
whereas one-third of them were the acute injuries
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(30.4%). The modality of tendon and muscle injuries in
the upper extremity are often repetitive and strain during
fatigue, with results showing that approximately 70% of
the injuries in this area were overuse.

It has also been reported that fatigue impedes the perfor-
mance of movement sensors due to the inability of proper
mechanics in repetitive movements [18]. Most of the oth-
er 30% have been due to the impact of hit by a pitch as
it has shown that most of the areas affected by hits and
pitches are hands and fingers, followed by head and face
[19]. Throwing with 64.3% was the main mechanism
and cause of shoulder and elbow injury during training
sessions among Iranian baseball players. At the time of
the competition, pitching with 55.6% of injuries was the
most common mechanism of shoulder and elbow injury
among players because of changes in coordination and
the development of fatigue-related abnormal movement
strategies that is related to the number of pitches resulting
in pitcher exposure to further injury [18].

Throwing, catching, and pitching were the most com-
mon injury mechanism during training and competitions
and are a non-contact modality. The trend of injury oc-
curring in these functions often is to repeat these patterns
repeatedly, even in fatigue, so that failure to recognize the
position of the joint due to fatigue can increase the me-
chanical pressure of the joints and lead them to vulner-
able positions [20]. During training, players in different
positions were not immune to shoulder injury and there
was no significant difference between the different posi-
tions, as the statistics of the Iranian League show in the
position of second base, pitcher and out fields suffered
the most number of shoulder and elbow injuries (21.4%).

In general, positions and situations are at greater risk
of shoulder and elbow injuries that have a higher and
more important throwing task than others. The pitcher
and catcher of each team are called the heart of team.
The criterion for assessing a pitcher is the accuracy and
power of his throw, while maintaining this performance
for a long time and multiple times during a game, which
repeated pitching causes fatigue and increases risk of in-
jury to the upper extremity. Fatigue of shoulder muscles
alters the kinematics of the glenohumeral and scapulo-
thoracic joint and may lead to shoulder injury [21].

More than 50% of injuries (13 injuries) in the area have
not caused players to drop out of education or work. It is
also less common for players to lose their matches due
to shoulder and elbow injuries, while players generally
rest for more than one day during training sessions. The
importance of competitions, education, and work for
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players than training has caused them to participate even
though they are injured. However, during training, they
have at least one day off to return to training.

The severity of injuries can also affect players and makes
them stay away from training, competition, work, or ed-
ucation. Depending on how long the players have been
away, it can be said that injuries that occurred in most
cases with minor severity or remedies, made them less
far from the playing. The most important cause of elbow
and shoulder injuries during training is fatigue (42.9%)
because fatigue disrupts joint feedback to the central ner-
vous system, which may lead to joint instability [ 18]. Ath-
letes’ physical fitness and technique were also the second
leading cause of injury during training (21.4%), followed
by previous injury (14.2%). Also, during competitions,
fatigue was the main cause of shoulder and elbow injury
(55.6%). In general, a combination of reduced muscle
strength and altered mechanics due to fatigue may put the
athlete at greater risk for pain and injury [4].

5. Conclusion

In all cases, it can be concluded that players with high
repetitions of pitching to reach fatigue and continuing
exercise during fatigue are at a higher risk of injury, and
the results of studies have indicated that the risk of injury
at the end of training, competition, or a season has been
increased because fatigued muscles are more vulnerable
[22, 23]. It is clear that players with high throwing po-
sitions and maintaining training pressure during fatigue
are the most susceptible cases to injury to the shoulder
and elbow, especially the risk of injuries that are often
muscular and strain. Lower level of general physical fit-
ness and specific physical fitness for baseball players are
also risk factors for injury. Technical errors in throwing
sports, such as baseball, and repeated high-intensity rep-
etition, can cause injuries sometimes leading to surgery
or special medical treatment.

This study had some limitations. For example, only male
baseball players were studied, which may limit the gener-
alizability of the results to females athletes. Other limi-
tations were lack of access to psychological information
and short duration of the research. Future studies should
examine and compare injury incidence rates in both train-
ing and competition modes, as well as a comparison with
the women’s leagues to determine whether gender is an
influential factor in baseball injury. It is also suggested
to examine the impact of preventive interventions on the
mechanisms and causes of injuries in the league.
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