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Abstract

The purpose of this study was to examine injuries attributed to muscle imbalance in sports with overhead move-
ments. Available sources in the period between 2010 and 2020 that provide an overview of the occurrence of 
muscle imbalance and the risk of injuries in overhead sports were evaluated. A comprehensive search of relevant 
sources was conducted using Google Scholar, PubMed databases, and other databases, including Science Direct, 
Research Gate, Web of Science, and Psyc Info. Eleven articles met the criteria to be included in the systematic re-
view. Muscle imbalance significantly impacted overhead athletes and was responsible for injuries of the shoulder, 
lower back, elbow, and wrist. Based on the findings of the review, further study on muscle imbalance should be 
carried out. More importantly, future research should investigate the muscle imbalance in the non-dominant 
side and identify relevant exercises that can reduce the imbalance and increase the stability and strength of the 
muscles on the non-dominant side. Researchers have identified muscle imbalance as a cause of the injuries, but 
detailed information on the prevalence of muscle imbalance and its impact on athletes remains lacking.
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Introduction
Researchers have identified numerous overhead sports, 

including water polo (Lupo, Capranica, Cugliari, Gomez, 
& Tessitore, 2016), tennis (Correia, Oliveira, Vaz, Silva, & 
Pezarat-Correia, 2016; Trompeter, Fett, & Platen, 2017), row-
ing (Bahr et al., 2004), wrestling, and weightlifting (Baranto, 
Hellström, Cederlund, Nyman, & Swärd, 2009), golf and base-
ball (Lee, Tuite, & Rosas, 2010), gymnastics (Parikh, Case, 
Hogarth, & Abzug, 2020), badminton, basketball, handball 
(Kaplan, 2016), tracking, shooting, swimming, volleyball, 
karate, and futsal (Noormohammadpour et al., 2016). These 
sports usually require a player to apply a throwing technique 
or movement that involves shoulder and upper arm action 
above their head at one point or the other in the game. The 
athletes must also coordinate their movements in a kinetic 
chain from the feet to their hands (Kibler, 1998).

The execution of skills during competition and training re-
quires the overhead athletes to perform multiple times within 
that period, whether it is acute or chronic. Hence the likeliness 
of developing a stronger side of the body is very evident. This 
is especially true for athletes or players in one-sided games, 
such as squash, badminton, and water polo. Unfortunately, 
this leads to muscle imbalance (Kraan et al., 2019), which has 
been linked to the occurrence of injuries as it substantially in-
creases the risk due to the differences in strength, and this is 
directly correlated with the reduced performance of the ath-
letes (Page, Frank, & Lardner, 2011).

Various training has been suggested to improve per-
formance, but the mechanics applied by athletes, including 
shoulder elevation, increase the risk of injuries (Edmonds & 
Dengerink, 2014). The risks of overhead injuries are attribut-
able to the distinct mechanics applied in the shoulder region, 
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including external rotation, abduction, and elevation. In ad-
dition, injuries may result from muscle imbalance, making 
the athletes prone to weakness in the shoulder and elbow 
(Noguchi, Demura, Takahashi, Demura, & Mori, 2014).

A well-structured rehabilitation programme is useful in 
the treatment of overhead sports injuries attributed to muscle 
imbalance. The biomechanics and frequencies of how the ath-
letes use their body parts in the overhead sports determine in-
jury patterns (Murray, Goudie, Petrigliano, & Robinson, 2013). 
For example, injuries to the upper limbs of athletes in overhead 
sports may vary depending on the specific aspects of that sport. 

Most Common Injuries in Overhead Sports 
Overhead athletes are susceptible to a significant number 

of injuries, with 18.3% and 21.4% upper extremity damages oc-
curring during game and practice, respectively (Hootman, Dick, 
& Agel, 2007). Researchers argue that the majority of the inju-
ries in overhead sports are a result of reduced training sessions. 
Koh and Dietz (2005) reported that a temporary reduction in 
sports activities increases the risks of injury when the players 
resume their schedule. However, some of the players maintain 
their training despite being in pain, thus increasing their risk 
of suffering injuries while attempting to improve performance. 
In addition, in overhead sports, athletes are expected to coor-
dinate their movement at the shoulder, wrist, and elbow joints 
(Escamilla, Fleisig, Barrentine, Zheng, & Andrews, 1998; Fleisig 
et al., 1996). Therefore, during training or game competitions, 
the players tend to overuse the upper limbs, thus increasing the 
risk of joint disorders in the shoulder and elbow.

Studies have discovered injuries to the shoulder as a com-
mon occurrence among overhead sport athletes (Fahlstrom & 
Soderman, 2007). Shoulder pain is more common among bad-
minton players. Shoulder pain is recognized as one of the most 
frequent injuries that affect female and male athletes. Nearly 
30% of the overheard sports athletes suffer a shoulder injury in 
their careers (Laudner & Sipes, 2009). Researchers also reported 
injury prevalence of approximately 34.7% to 66.7% in swimming 
and diving, respectively (Roos et al., 2015). Athletes are at risk 
of developing chronic conditions as they continue engaging in 
sports despite the pain. Studies have suggested that limited mus-
cle strength increases the risk of shoulder injuries in overhead 
sports (Pennock et al., 2018; Atan, Yüceloğlu Keskin, Çamlidağ, 
& Derebaşi, 2019). Moreover, the excessive range of motion 
applied to the shoulder also contributes to shoulder pathology 
among overhead athletes. 

The increased popularity of overhead sports, such as base-
ball, tennis, and golf, has led to a rise in the number of people 
participating in sports activities (Wilk et al., 2009). Moreover, al-
most one in every four members of a family participates in these 
sports; therefore, hospitals and other health facilities are at-
tending to more patients with elbow injuries (Wright, Hegedus, 
Tarara, Ray, & Dischiavi, 2018). Lee, Tuite and Rosas (2010) 
claimed that although injuries vary between adults and children, 
the risk factors are similar, including deconditioned state, sub-
optimal mechanics, and improper equipment. Equally, the bio-
mechanical demands placed on the athlete’s elbow during upper 
extremity activities increase the risk of joint disorder (Zellner & 
May, 2013; Lam & Siow, 2012).

Parikh et al. (2020) also mentioned the so-called gym-
nast wrist as one of the injuries attributed to overhead sports. 
Excessive weight-bearing activities in the upper extremity result 
in a chronic wrist condition properly known as radial epiphysi-

tis. Wrist injuries are commonly observed in gymnasts since 
they exert extreme pressure on the vulnerable region of the 
wrist. Moreover, tennis players are also susceptible to distinct 
wrist pathologies due to the stress fractures attributed to ulnar 
impaction and damages to the triangular fibrocartilage (Gil & 
Kakar, 2019). In addition, players may experience posterosupe-
rior labral tears, supraspinatus avulsions, and scapular dyskine-
sis. Thus, the majority of these athletes are susceptible to vari-
ous injuries, including in the elbow, wrist, and shoulder (Putty, 
2010), Low Back Pain (LBP), and because of the excessive force 
and stress applied during the activity of throwing or playing the 
overhead sports (Wilk et al., 2015).

Incidence of Muscle Imbalance 
Overhead sports are closely related to injuries caused by a 

muscle imbalance in the elbow, wrist, shoulder, and lower back 
regions. In addition, muscle imbalance exposes athletes to an in-
creased risk of joint disorders (Noguchi et al., 2014). Researchers 
have discovered that the alterations in muscle imbalance and 
flexibility are common among overhead athletes (Burkhart, 
Morgan, & Kibler, 2003), and hence proper balance to an ath-
lete’s muscles is crucial for flexibility and stability in preventing 
potential injuries in the shoulder region. Athletes rely on mus-
cles in distinct regions, such as the shoulder (Page et al., 2011), 
to enhance muscle performance during different motions and 
mobility in sports activities. However, muscle imbalances result 
in movement impairments due to changes in arthrokinematics, 
which may cause structural damages. Page (2011) claimed a defi-
cit in the strength or flexibility in one muscle, such as an agonist, 
has to be compensated by another muscle, which in this case, 
is the antagonist muscle, thus leading to a dysfunction. Wang, 
Macfarlane and Cochrane (2000) also related muscle imbalance 
to isokinetic muscle strength, whereby musculoskeletal discom-
fort, pain, and weaknesses in the shoulder regions are attributed 
to concentric and eccentric contractions on the dominant and 
non-dominant shoulders of athletes.

According to Page, Frank and Lardner (2011), muscle im-
balance is attributable to weaknesses in different regions of the 
upper limb, including the lower and middle trapezius, infra-
spinatus, deltoid, serratus anterior, and when coupled with the 
tightness of levator scapula, upper trapezius, and pectorals, it 
increases the risk of structural damage for the athletes. Lin, Wu, 
Wang and Chen (2005) argued that increased activities in the 
trapezius muscle could result in substitution in scapular move-
ment as compensation for the glenohumeral motion impair-
ment. Athletes may be required to apply abnormal scapular mo-
tion, including increased upward rotation and excess elevation 
of the scapula (Challoumas, Artemiou, & Dimitrakakis, 2017). 
The players should understand that abnormal scapular motion 
causes imbalances in muscle activity. The imbalances can occur 
due to upward rotation and elevation of the scapula by the upper 
trapezius coupled with the contraction of the lower trapezius to 
maintain the equilibrium of the scapula (Wright et al., 2018).

Studies have also discovered a positive relationship between 
isokinetic evaluations and muscle imbalance. In sports in which 
athletes are expected to exercise overarm throwing, cases of im-
balances in muscle strength have been identified in relation to 
isokinetic evaluations (Codine, 1997; Edouard, Damotte, Lance, 
Degache, & Calmels, 2013; Andrade et al., 2010). While exer-
cising a throwing technique, athletes are expected to apply con-
centric and eccentric contractions (Olivier & Daussin, 2019). 
Although the concentric action influences the throwing velocity, 
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the eccentric contraction acts as a break limiting an increase in 
distraction force experienced in the upper limb (Sirota, Malanga, 
Eischen, & Laskowski, 1997). The use of a mixed ratio in inter-
nal and external rotators by concentric and eccentric actions 
increases the risk of shoulder imbalance, resulting in injuries.

Wang, Macfarlane and Cochrane (2000) argued that over-
head sports such as volleyball, tennis, swimming, and javelin 
throwing require players to engage in repetitive forceful arm 
actions. The actions in these sports place an excessive eccentric 
load on the rotator cuff muscles of an athlete’s shoulder, thus 
exposing them to injury. Therefore, an injured rotator cuff mus-
cle is more likely to lose the capacity to maintain stability with 
the antagonist, and as a result of the imbalance in the shoulder 
region, an athlete is at increased risk of shoulder impingement. 
Moreover, Nekooei et al. (2019) argued that the majority of the 
overhead throwers face a similar problem, which involves an im-
balance in the shoulder movement strength. Minimal internal 
or external glenohumeral rotations may cause injuries such as 
shoulder and LBP, and hence have a negative effect on the per-
formance of athletes.

Researchers have identified differences in dominant and 
non-dominant sides of overhead athletes that are also respon-
sible for potential injuries. The dominant shoulder of an over-
head athlete is different from the non-dominant in terms of 
strength, morphology, muscular balance, and range of motion 
(Borsa, Laudner, & Sauers, 2008). Some of the sports activities 
may require the players to rotate the dominant arm at the maxi-
mum position while attempting to maintain a balance and level 
of accuracy. In volleyball, for instance, players try to produce 
high velocity and large forces on their arms by rotating the dom-
inant shoulder; although they may achieve the expected results 
of accuracy, they end up being exposed to injuries attributed to 
muscular imbalance. In water polo, an overhead sport that ex-
poses athletes to a number of injuries, especially to the shoulder 
region, players are expected to exhibit higher work in eccentric 
and concentric action and display high muscle endurance per-
formance. Olivier and Daussin (2019) argued that the dominant 

shoulder of most water polo players tends to be stronger than 
their non-dominant shoulder. This imbalance increases the risk 
of injury to the shoulder region of an athlete participating in 
water polo. 

Athletes are likely to suffer injuries attributed to muscle 
imbalance because of the different muscle forces applied in the 
dominant and non-dominant arm. The dominant arm applies 
muscle force nearly 10% greater than the non-dominant arm 
(Betchol, 1954; Gedela, Kirby, & Huhtala, 2008). Zuzgina and 
Wdowski (2019) considered the asymmetric nature of move-
ments of an athlete’s shoulder as a crucial cause of strength im-
balances. Volleyball players are exposed to asymmetries between 
their dominant and non-dominant sides. However, other than 
the strength imbalances attributed to dominant and non-domi-
nant shoulders, external and internal rotators play a crucial role 
in stabilizing the glenohumeral joint, and the failure to achieve a 
balance results in injuries. 

The present systematic review looks into the occurrence of 
muscle imbalance and the risk of injuries linked to it, as well as 
the recommendation by the research.

Methods 
The present study conducted a literature search for potential 

articles on databases such as PubMed, PsycInfo, ScienceDirect, 
and on the internet using Google Scholar. An additional search 
was carried out on the following databases ResearchGate and 
Web of Science. Keywords used to perform the search include 
muscle imbalance, overhead sports, dominant and non-domi-
nant sides, and injuries. Database and internet searches centred 
on articles and papers within the period from 2010 to 2020. 
After identifying the potential papers and articles, screening 
of abstracts and full-text was carried out to select sources that 
would be assessed for eligibility using the “Strengthening the 
Reporting of Observational Studies in Epidemiology.” Eligibility 
of the sources would help examine potential bias in the study. 
Relevant studies that passed the eligibility test were included in 
the review, as shown in Figures 1 and 2. 

FIGURE 1. Preferred reporting items for systematic reviews flow diagram of included studies
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Selection Criteria 
All studies were first searched for on the internet using Google 

Scholar and different databases, including PubMed, PsycInfo, 
Web of Science, ResearchGate, and ScienceDirect. After that, the 
study screened the literature on the title and abstract using the fol-
lowing criteria; the target population (male and female overhead 
sport athletes, with overuse injury or pain of the shoulder, elbow, 
wrist, and lower back), design of the study (inclusive of all designs 
such as cross-sectional, systematic review, and case-control stud-
ies), and study outcomes (prevalence of injuries among overhead 

athletes associated with the incidence of muscle imbalance).

Results
The search strategy implemented in the review yielded 307 

studies, and after deduplication, 157 studies were screened. 
The study tested 157 abstracts and excluded 120, leaving 43 of 
the sources for eligibility assessment. Only 11 out of the 43 as-
sessed sources were selected for the systematic review (Figure 
1). From Table 1 below, the eleven studies reported muscle im-
balance as a key factor in overhead sports injuries.

FIGURE 2. Search strategy implemented ih the systematic review of the study

Table 1. Occurrence of Muscle Imbalance in Overhead Sports

Source Injury occurs or 
may occur

Overhead 
Sport game Subjects Imbalance Recommends

Atan et 
al., 2019 Shoulder injury Badminton 

14 healthy badminton 
players (13.07±2.01 
years), (153.64±9.18 cm), 
(44.71±7.28 kg) who 
played badminton for at 
least five years.

The players’ dominant 
biceps muscle volumes 
were greater than the 
muscle volumes that they 
did not control. The grip 
power of their dominant 
hands even surpassed 
the other hand.

To focus on specific 
training to strengthen their 
bodies’ non-dominant 
hand to avoid muscle 
imbalance and injury 
occurrence

Zuzgina & 
Wdowski, 
2019

Injury or shoulder 
pathology.

Volleyball 19 university level volleyball 
players (9 men, (81.3±8.0 kg), 
(21±1 years)]; 10 women, 
(66.0±8.2 kg), (19±1 years)).

Both men and women 
displayed asymmetric 
external/internal 
relationships with higher 
non-dominant ratios.

To achieve a balance 
between rotors outside 
and inside.

Olivier & 
Daussin, 
2019

An asymmetry 
in terms of force, 
shoulder tendon 
pain.

Water polo

28 female players, (10 non-
competitive players and 18 
competitive players (19-25 
years)

The dominant shoulder 
is heavier than the non-
dominant shoulder.

To improve external 
rotation (ER) with analytical 
gestures. Since the water 
did not provide solid help 
to regulate the wave, a 
specific training out of 
water should be included.

(continued on next page)
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Oleksy, 
Czarny, 
Bajorek, 
Król, & 
Mika, 2018

Shoulder injury. Volleyball
18 male volleyball players 
(21-26 years), (186.6±8.4 
cm), (85.7±9.8 kg).

Muscle weakness of the 
shoulder in dominant 
and non-dominant. 

No recommendation given.

Pennock 
et al., 
2018

Oedema or proximal 
widening of humeral 
physis, labral tear, 
partial rotator 
thickness tear, 
acromioclavicular 
joint abnormality, 
subacromial bursitis, 
and significant 
tuberosity cystic 
alteration.

Baseball 23 baseball players (10-12 
years).

Compared to the non-
dominant arm, the 
dominant arm is 8.5 
times more likely to 
have MRI abnormalities.

To use and implement the 
Early Sports Guidelines.

Correia et 
al., 2016 LBP. Tennis 

35 players contributed to 
the report. (28 males, 7 
females, ages 18.54 ± 3.00 
years).

Asymptomatic 
participants had greater 
endurance periods for 
the flexor and the right 
side bridge.
Lower extensor muscle 
activation, less rates of 
co-contraction and less 
abdominal endurance.

Tennis coaches and 
clinicians should pay 
attention to the abdominal 
capacity of their athletes 
and evaluate the ability of 
lumbar stability exercises 
to stimulate specific trunk 
muscles.

Sung et 
al., 2016

Core and non-
dominant arm 
muscle.  The damage 
to the trunk, 
usually caused by 
poor posture and 
improper swinging or 
by reduced strength 
of the trunk muscle.

Golf 60 elite golfers (23 to 25 
years).

The dominant arm has 
a muscle strength of 
about 10% higher than 
the non-dominant arm.

To enhance the exercises 
of both central and 
non-dominant arm 
will provide the elite or 
professional golfers with 
an appropriate, tailored 
training programme.

Couppe 
et al., 
2014

Excessive or minimal 
ROM in the shoulder 
may lead to shoulder 
diseases such as 
instability and 
impingement.

Badminton 31 adolescents; 12 females, 
(16.8 + 1.6 years), and 19 
males (17.1 + 1.6 years).

Internal and external 
motion ranges 
were smaller on 
the dominant side 
compared to the non-
dominant side on both 
group’s players.

Preventive strength training 
with proper restitution to 
stabilize and support the 
rotator cuff could be even 
more necessary in females 
than males to minimize the 
risk of shoulder injury. 

Noguchi 
et al., 
2014

In baseball players, 
joint upper limb 
injuries such as 
baseball elbow 
(medial epicondylitis) 
and rotator cuff tears 
are normal due to 
overuse and throwing 
with poor technique.

Baseball

33 Fit, Right-handed, 
university players (20.4 + 
1.1 years) with an average 
baseball experience.

Correlations between 
the muscle strength 
for handgrip and 
elbow flexion of 
both the upper limbs 
were important and 
moderately strong at 
all loads.

A training programme to 
overcome the gaps in skill. 
For example, light load 
dumbbell or tube training 
may be used to improve 
the strength of the weaker 
side subscapular muscles 
and help prevent joint 
damage.

Tonin, 
Stražar, 
Burger, & 
Vidmar, 
2013

Shoulders injury 
(changes in 
rotational strength, 
symptoms of SICK 
scapula syndrome, 
and glenohumeral 
(GH) joint capsule 
muscle instability 
contracture).

Volleyball 
and 
Handball

36 female players were 
split into two groups: 
the symptomatic group 
included 14 athletes 
(positive shoulder injury 
history and detailed 
shoulder tests) and the 
asymptomatic group 
included 22 athletes 
(negative shoulder injury 
history and other testing 
of the shoulder).

Reduced internal 
rotation and increased 
external rotation, lower 
spiking and traditional 
ratios, lower eccentric 
external rotor peak 
torques, and slightly 
lower eccentric internal 
rotor peak torques 
on the dominant side 
relative to the non-
dominant side. 

Adjusted clinical and 
isokinetic shoulder 
exercise.

Source Injury occurs or 
may occur

Overhead 
Sport game Subjects Imbalance Recommends

(continued from previous page)
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Discussion 
Findings indicated a significant correlation between mus-

cle imbalance and damages such as lower back, shoulder, 
wrist, and elbow injury among overhead athletes. Muscle 
imbalance exposes athletes to an increased risk of joint dis-
orders (Noguchi et al., 2014). Moreover, players of overhead 
sports are likely to suffer injuries attributed to muscle im-
balance because of the different muscle forces applied in the 
dominant and non-dominant arms (Sung, Park, Kim, Kwon, & 
Lim, 2016). Scholars maintain that the dominant arm applies 
muscle force nearly 10% greater than the non-dominant arm 
(Betchol, 1954; Gedela et al., 2008). The dominant shoulder 
of most players tends to be stronger than their non-domi-
nant shoulder. This imbalance increases the risk of injury to 
the shoulder region of an athlete participating in an overhead 
sport such as water polo (Olivier & Daussin, 2019). Another 
study identified an imbalance among golf athletes in the dex-
tral arm muscles and sinistral arm muscles (Sung et al., 2016). 
Athletes who are unskilled in using the sinistral muscles de-
pend on dextral muscles and are required to strengthen the 
dominant upper limb to maintain a balance between their 
arms (Sung et al., 2016).  

Results of the review illustrated that muscle imbalance is 
attributable to weaknesses in different regions of the upper 
limb, including the lower and middle trapezius, infraspi-
natus, deltoid, serratus anterior, and when coupled with the 
tightness of levator scapula, upper trapezius, and pectorals 
which increases the risk of structural damage for the athletes 
(Page et al., 2011). The study also found the asymmetric na-
ture of movements of an athlete’s shoulder as a crucial cause of 
strength imbalances. Overhead sports, such as swimming and 
baseball, were found to expose athletes to functional impinge-
ment as a result of instability and muscle imbalance.

Additionally, the systematic review found that the exter-
nal and internal rotators play a crucial role in stabilizing the 
glenohumeral joint, and a failure in achieving a balance re-
sults in injuries among overhead athletes. Muscle imbalance 
in the dominant and non-dominant sides of volleyball athletes 
exposed them to shoulder injuries. The results of the review 
added to existing research findings that confirm the associa-
tion between muscle imbalance and overhead sports injuries. 
Wang, Macfarlane and Cochrane (2000) also related muscle 
imbalance to isokinetic muscle strength; musculoskeletal dis-
comfort, pain, and weaknesses in the shoulder regions are at-
tributed to concentric and eccentric contractions on the dom-
inant and non-dominant shoulders of athletes.

Another study found that muscle imbalance associated 
with differences in the dominant and non-dominant arms to 
have a significant effect on baseball players. The study report-
ed that the dominant arm was likely to have an abnormality 
on MRI that was 8.5 times more than the non-dominant arm, 
most of the baseball athletes are at risk of being diagnosed 
with rotator cuff injury, internal impingement lesions, and 
labral tears (Pennock et al., 2018).

In another study, the researchers discovered differences in 
trunk fatigue and the activation profile among tennis athletes, 
the players suffering from LBP were found to have minimal 
endurance time for their abdominal muscles. Furthermore, 
the extensor muscle activation procedure was also distinct 
among the players. The study reveals the importance of ad-
dressing problems with abdominal muscles and the activa-
tion of distinct trunk muscles, especially in lumbar stability 

activities, to help minimize the impact of muscle imbalance 
(Correia et al., 2016).

Noormohammadpour et al. (2016) also examine the 
prevalence of LBP in distinct overhead sports among female 
athletes. Research results involving 1,059 overhead athletes 
with a median age of 23.1 years indicate a 39.0% prevalence 
of LBP with badminton (42.4%), basketball (47.9%), and ka-
rate (44.0%). Lumbar kinematics tests during tennis serves 
also showed higher lateral flexion moments in LBP matches, 
which could be a possible injury mechanism (Fett, Trompeter 
& Platen, 2019). 

Oleksy et al. (2018) discovered that differences in con-
tralateral muscle fatigability might result in muscle imbal-
ance and hence expose athletes to acute injury. However, a 
lack of differences in shoulder muscles of the dominant and 
non-dominant sides may not be a significant cause of patho-
logical changes among volleyball players. The study conclud-
ed that asymmetric shoulder loading for volleyball athletes 
should not be assumed to be a potential risk factor for injuries 
to the shoulder region. 

In another study that sought to evaluate the difference 
in dominant and non-dominant functioning of non-athletes 
and athletes’ arms, it was found that the dominant shoulder of 
handball and volleyball players had more scapular downward 
and upward rotation, especially in scapular rest (Hosseinimehr, 
Anbarian, Norasteh, Fardmal, & Khosravi, 2015). In contrast, 
the study found no significant asymmetry in the dominant and 
non-dominant shoulders of non-athletes in distinct abduction 
angles when performing a scapulohumeral rhythm or upward 
scapular rotation. Also, from the review, the study found that 
muscle imbalance resulted from side-related adaptations of 
musculoskeletal and the different techniques used in frequen-
cy and pattern of the dominant and non-dominant arm.

Tonin et al. (2013) examined rotational mobility transi-
tions associated with muscle imbalances from which the study 
identifies repetitive overhead movements, such as a decrease 
in the dominant external rotation, a higher deficit of the dom-
inant eccentric external rotation peak torques, and a higher 
dominant rotator fatigue association with previous pain injury 
in the shoulders. Specific physiological shifts are interrelated 
(rotational mobility, symptoms of SICK scapula, and glenohu-
meral muscular imbalances). As a means of prevention and 
recovery for the at-risk athletes. 

The study also revealed some of the crucial muscles that 
help overhead athletes avoid potential injuries, including the 
use of core muscles, rotator cuff muscle in strength training 
to enhance the strength of external rotation muscle (Couppe 
et al., 2014). The dextral arm muscles and sinistral arm mus-
cles, and core muscles are essential for the golf and badmin-
ton players since they stabilize the backbone and maintain a 
player’s pelvis balance in swinging motion (Sung et al., 2016). 
Scholars have also identified other muscles crucial for athletes, 
such as the trapezius muscles and serratus anterior, which are 
important in maintaining a balance during upward rotation. 
Moreover, Lantz and McNamara (2003) identified additional 
muscles crucial among overhead sports players, including the 
middle trapezius, rhomboids, and lower trapezius muscles, 
which help maintain the stability of scapula that may result in 
shoulder injury attributed to muscle imbalance.

The importance of muscle fatigue as a risk factor for shoul-
der injury in overhead athletes was highlighted by Andrade 
et al. (2016). A higher incidence of late-game injury than ear-
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ly-game injury was documented and indicated that this fatigue 
might affect muscle strength balance and thus shoulder joint 
stabilization.

Conclusion 
The overall findings of this study showed that overhead 

athletes are susceptible to shoulder, elbow, lower back, and 
wrist injuries attributed to muscle imbalances in either the 
dominant or non-dominant side. Athletes should engage in 
training and therapeutic programmes that help them learn 
techniques of avoiding potential injuries. Preventive strength 

training can help players balance and stabilize the rotator cuff 
muscle and minimize the chances of injuries. Furthermore, 
training allows players to learn proper throwing and pitch-
ing techniques, as well as restoring neuromuscular function 
to minimize the impact of muscle imbalance. Findings from 
the systematic review indicated that limited studies focus on 
the non-dominant side; thus, further research should focus 
on muscle imbalance in non-dominant upper limbs and its 
connection to overhead sport injuries and provide import-
ant programmes and exercise that can stabilize muscles in the 
non-dominant side.
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