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Abstract

The most injuries of racket sports players involve a critical association between the movement tasks and training programs strategies. This mini
review highlights on the common injuries and anatomical regions of tennis, badminton and squash players injuries. The large majority of injuries, when
recognized early on, can be prevented effectively with minor adjustments in the training programs, rehabilitation of essential muscles and flexibility
imbalances, and awareness to proper footwear. According to the review data of previous studies, the majority of common injuries in racket sports
related to the lower limb and observed with higher rate in badminton when compared to tennis and squash sports.

Background

Tennis, badminton, and squash considered as racket sports,
even tennis sport are the most popular all over the world. Before
discussing the possibilities mechanisms that limit the injuries for
players of these sports, we must describe the characteristics of
these sports imposed on the players. Hughes & Bartlett [1] describe
racket sports as net and wall games that are score dependent rather
than time dependent. The player racket sports will have unique
indicators as a result of different rules relating to the number of
serves permitted the number of bounces permitted and volleying.
However, common factors relating to all net and wall games are
identified as serves, shots, winner and rallies length [1].

The development of sports science and the commercialization
of racket sports in recent years have focused attention on
improved performance and this has led to a more detailed study
and understanding of all aspects of racket sports. In addition,
these sports are vary with each other in many extents such as the
scientific disciplines of sports physiology, nutrition, performance
analysis, biomechanics, medicine, engineering, psychology, motor
skills and injuries [2]. The patterns of injury reflect the changes
in training, more aggressive styles of play, grip modifications and
open stance forehands, as well as improved physical abilities of the
players [3].

Studies from Scandinavia reported that sports injuries
constitute 10-19% of all severe injuries treated in the emergency
room and the most common injury types are knee and ankle injuries
[4]. In context of common injuries in racket sports, previous studies
have shown that the player exposed to injury at (knee, foot, wrist,
shoulder and lumbar back) in tennis [5], (lumbar back, shoulder,
wrist, ankle and foot) in badminton [3] and (knee, lumbar back and
ankle) in squash [3]. On the other hand, the common injuries of
upper body region such as head and neck injuries in racket sports

are unique; however elbow and shoulder as common injuries are
relatively related to these sports.

There are some similarities of injuries in racket sports such
as knee and ankle injuries, but there are some principles must be
taken into considerations when comparing injury data from the
racket sports such as differences in injury definition, study design
methods of data collection, population under study and observation
period which may lead to substantial variations [6]. Therefore,
injury prevention strategies are of great importance for teams at
both recreational and professional levels. Establishing the extent
of the injury problem is considered the first step towards effective
prevention [7].

What Types of Injuries are most common in Racket
Sports?

Racket sports have many possibilities for incidence and
overuse injuries. In tennis sport, two-thirds of injuries are due
to overuse and the one-third is due to a traumatic injury or acute
event. Overuse injuries most often affect the elbows, wrists, and
shoulders [8]. In squash, the majority squash injuries occur to the
lower limb 32% to 58% of all injuries, and the authors also stated
in their review that ankle was found to be the most frequent injury
site contributing to 13% to 16% of all squash injuries and followed
by the knee accounted for 7%to 9% [9]. In badminton, Goh et al.
[10] reported that the one-third of injuries occurred on the lower
limb especially in region knee and back injuries. The following
tables summarize the percentage distribution of reported injuries
for tennis, badminton, and squash sports in previous studies.

The descriptive data in Table 1 reported by previous studies of
[5,11-14]. Tennis injuries may occur in many musculoskeletal areas
but will most likely be in the ankles, lower back and shoulders.
Ankle sprains are the most common injury in tennis as well as in
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many sports. On the other hand, tendinitis was mostly found in
the elbow or shoulders, presumably due to repeated stress, which
gives credence to the previous speculation that most injuries will
be caused by chronic overuse. These findings were also previously
observed by numerous studies [8,15-17].

Table 1: Percentage distribution of injuries by anatomical region
in tennis sport.

Anatomical Region %
Ankles 25
Shoulders 16
Lower back 15
Knees 12
Thighs 8
Wrists 7
Lower leg 7
Elbows 6
Upper back 2
Head 2
Injuries percentage distribution by anatomical region

for badminton players in Table 2 reported by Goh et al. [10],
who suggested that Badminton injuries may occur in many
musculoskeletal areas but will most likely be in the knees, lower
back and ankles/lower leg. Knees sprains/strains are the most
common injury in badminton. On the other hand, tendinitis was
mostly found in the knees or ankles, presumably due to repeated
stress, which gives credence to the previous speculation that most
injuries will be caused by chronic overuse.

Table 2: Percentage distribution of injuries by anatomical region
in badminton sport.

Anatomical Region %
Knees 23

Lower back 21
Ankles 13
Lower leg 13
Thighs 11

Foot 8
Shoulders 6
Chest 5

Injuries percentage distribution by anatomical region for
squash players in Table 3 reported by [18], who suggested that
injuries in squash may occur in many musculoskeletal areas
but will most likely be in the knees, neck, and shoulders. Knees
sprains/strains are the most common injury in squash. From the
above-demonstrated data of the distribution by anatomical region
in racket sports, it could be concluded that most popular common
injuries in this sports are related relatively to the lower limb. In this
regard, Krell et al. [19] documented as presented in the Table 4 the
distribution of racket sports injuries which occurred at the lower
limb

Table 3: Percentage distribution of injuries by anatomical region
in Squash sport.

Anatomical Region %
Knees 18

Neck 16
Shoulders 15
Thighs 11
Ankles 10
Upper back 10
Elbows 9
Wrists 6

Lower back 5

Table 4: Distribution of racket sport injuries to the lower limb,
reported by Krell et al. [19] from previous studies.

Tennis (%) Bad(r;(i);)ton Squash (%)

Injuries to the 42.2 82.9 68
lower limb

Upper leg 2.3 28 >

Knee 19.5 11.5 24

Lower leg 15.8 14.3 5

Ankle 47.2 44.2 26

Foot 13.7 10.1 8

The presented data in Table 4 demonstrates that injuries which
related to the lower limb in racket sports found with high rates in
badminton with (82.9%), followed by squash (68%) and tennis
(42.2). In addition, the data confirmed that all injuries in racket
sports affected the lower extremity with the ankle as the most
affected site in tennis, badminton, and squash (47.2%, 44.2% and
26%), respectively.

What are the Incidences of Common Injuries in Racket
Sports?

In tennis sport, the injury incidence varied from 0.05 to 2.9
injuries per player per year. Per hour of play, the reported incidence
varied from 0.04 injuries per 1000 hours to 3.0 injuries per 1000
hours. Incidence and prevalence rates for tennis elbow were
quite high, with reported incidence varying from 9% to 35% and
prevalence varying from 14% to 41% [5,20,21].

In badminton sport, injuries have been reported to occur
at a rate of 2.9 injuries per player per 1000 hours of badminton
playing. Injuries that related to this sport tend to be due to overuse
as badminton is a non-contact sport. Badminton players requires
explosive power for flicks of the wrist, jumps, lunges and rapid
changes of direction and these repeated movements actions can put
stress on the tissues and cause injury [10,22].

The rate of injuries in squash sport is 18 injuries per 1000
hours of participations. In addition, Eime et al. [23] reported that
194 Australian participants admitted to the hospitals for squash
related injuries, with a rate of 58 injuries per 100,000 squash and
racket ball players [23].
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How are Racket Sports Injuries Treated?

When the injury occurred, the player should stop any activity
such as training or competition until he examined by hospitals
or sports medicine center or any professional person. These
procedures are often taken when major occur. In any minor injuries
occurred, the treatment usually includes rest, ice, and elevation.

The American Orthopedic Society for Sports Medicine
recommends that some of the injuries require additional
investigations with X-rays or MRI and mostly need a longer time
of rest followed by rehabilitation program and a gradual return to
play as symptoms permit. Also, the players should return to the
main sport activity after appropriate physician investigation, and
only when completely symptoms free [15].

How can Racket Sports Injuries be Prevented?

There are different injuries that most commonly occur in racket
sports. So below there are some important tips for preventing
racket sports injuries which includes:

a. The prevention procedures are needed to reduce the
frequency and severity of racket sports.

b.  Balance training with eyes opened and closed is a useful.

c.  Core stability training will be beneficial for tennis and
badminton players.

d. Coordination and agility exercises should be incorporated
in daily training sessions to help minimize the rate of injuries.

e.  The injuries in racket sports will be preventable when
endurance and strength training performed prior to extensive
playing activities.

f. Footwear is critical for all players in racket sports to

preventing stress fractures.

g.  Organized warm-up followed by stretching can help
diminish muscle strains.

h.  Warm-up should include sprints between 10 to 20 meters
at medium intensities.

i. The hold time of stretching exercises 30 seconds or more.

j- The wearing of eye protection such as prescription glasses
is important for squash player.

k. The taping and bracing protect racket sports players with
joint injuries.
1. A lighter racket is less likely to cause injury and especially
for beginners when their wrist and forearm muscles are not
enough strong.
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