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INTRODUCTION
Tennis-related postural disorders are common 

at all levels of the game - recreational or competitive. 
Playing tennis can be a source of sports injuries such as 
muscle strain, hyper-extending the back, and low back 
and neck pain. The repetitive nature of the sport exposes 
players‘ bodies to regular stresses and potential injuries 
and postural disorders (Dimitrova, 2006a, 2006b).

The purpose of this report is to summarize the in-
cidence of tennis-related back injuries and postural dis-
orders and the mechanisms involved, and represent our 
experience in prevention of these injuries and disorders. 

METHODS
14 tennis players, at the age from 18 to 25, with an 

age average of 20,4, were examined in the Department 
of Sport (Table 1). Back injuries were found 6 times 
(42.9%). Problems such as muscle and joint injuries and 
dysfunctions occur quite frequently. In the case of over-
use, repeated bending, extending  and rotational move-
ments of the spine required for tennis, may eventually 
lead to an injury or inflammation of the nerve roots, spi-
nal discs, ligaments of the spine, or spinal muscles them-
selves, particularly in individuals whose back muscles 
are functionally weak or not enough flexible. For all of 
these players, poor posture and insufficient core stability 
lead to back problems when they play tennis (Fritz & 
Irrgang, 2001). In these cases it was found that the tennis 
was not the primary cause of the injury but simply the 
activity that sets off symptoms. 

Postural disorders were found 8 times (57.1%). In 
the case of scoliotic posture in tennis players, who have 
played many hours a week for many years were seen 
right versus left side strength imbalances.

Players have a dominant arm which leads to a 

dominant trunk rotation movement. Players often have 
a dominant leg which they are more comfortable balanc-
ing or moving on, which leads to a dominant hip move-
ment. These imbalances cause low-back problems (3/6 
– 50%) or scoliotic posture (5/8 – 62.5%) if the player 
does not have the required core stability. 

In addition, many tennis shots and movements 
involve back extension and flexion, placing a lot of 
stress on the back musculature (repeated bending and 
rotational movements: 2/6 – 33.3%), repeated extending 
and rotational movements of the spine: 1/6 – 16,7%). 
Without sufficient strength and flexibility in the hips and 
spine, a tennis player overloads the back.  Forehand and 
backhand shots require a large amount of trunk rotation 
and twisting of the spine. The tennis serve also hyper-
extends the lower back and can overload the lumbar 
discs.  The back muscles must also support sudden 
forward and lateral movements and start-and-stop 
motions throughout the entire match.

The tennis swing is a pushing motion that 
emphasizes the muscles on the front of the shoulders, 
chest and abdomen. Done repeatedly, the chest and 
shoulder muscles can shorten and start to pull the 
shoulders forward, giving them a rounded appearance. 
The strong upper abdominal work needed for a powerful 
tennis serve can start to round the upper back.  In tennis 
players the back is usually round. This creates habitual 
kyphotic posture – 2/8 players (25%).

Back injuries and postural disorders prevention strate-
gies

Tennis posture is a key to success in tennis 
(Liebenson, 2006). The back of tennis player must be 
straight up. If it is bent, a great toll would be taken on 
the players. Back pain would be the main problem. Also, 
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the knees would be able to tolerate more punishment 
than the back. Great posture when playing, tends to 
equal great balance which tends to equal consistency 
and power.

The most basic strategy for preventing tennis in-
juries, particularly back problems, is to avoid overuse 
(Proctor, 1980). This means not playing too much or 
too frequently, or not increasing the amount of play too 
quickly. Most recreational players will be able to play 
once or twice a week and avoid any back problems, but 
if they increased this, then poor technique and lack of 
conditioning training would increase their injury risk 
dramatically.

Prevention of dysfunctions and postural disorders 
begins with physiotherapy (PT) program that emphasizes 
analytical stretching (Dimitrova, 2008; Ylinen, 
2008) and strengthening of the back and abdominal 
musculature (Hodges & Richardson, 1998; Houglum 
& Perrin, 2005; Liebenson, 2006) and improving tennis 
techniques (Proctor, 1980; Reid, 2000) especially those 
that are frequently a cause for injuries according to our 
preliminary investigation.

The following PT programme focuses on the 
elements a tennis player would need to avoid back injury. 

Flexibility training
Stretch overused muscles after a game.

Everyday stretches for the following muscle groups 
must be performed. The goal is to achieve a good range 
of motion in all major joints: calf; hamstrings; quadri-
ceps; hip flexors; groin; gluteals; low back flexors; upper 
back extensors; trunk rotators; pectorals; shoulder rota-
tors; rear shoulders; triceps and forearms.

General strength training
Doing resistance exercises for the upper back and 

rear shoulders will help to keep the posture in check and 
make athletes less prone to injury.

For players who do not have a strong background 
in conditioning training, a workout like the following 
should be completed 2-3 times a week to develop well-
balanced all-body strength. For players who are already 
strong, this type of workout can be used once a week to 
maintain general strength levels year-round, or 2-3 times 
a week in a general phase a few times each year.
Perform 3 sets x 10 reps of the following:
•	 l dumbbell shoulder press (3 sets x 10 reps for 

playing arm and 5 sets x 10 reps for non playing 
arm).

•	 l single arm dumbbell row (3 sets x 10 reps for 
playing arm and 5 sets x 10 reps for non playing 
arm).

•	 l lat pull downs (3 sets x 10 reps for playing arm 
and 5 sets x 10 reps for non playing arm).

•	 l barbell squats 
•	 l lunges. 

Build up to 3-4 sets of 20 reps of the following:
•	 l crunches. 
•	 l back extensions. 

Core-stability training
Most coaches have to be familiar with the term 

core stability. It refers to a person’s ability to maintain a 
stable trunk position from which both force generation 
and injury prevention can be optimally provided for. 
Central to this is the activation (recruitment pattern) 
and control of the deep abdominal and lumbar postural 

Table 1. Baseline demographic, self-report and physical examination variables

Variable Tennis athletes
(n = 14)

Age 20.4 (18÷25)
Gender (male: female) 10:4
degree of back injury – 1 : 2 4:2
Cause of injury (%) – overuse & poor posture: repeated 
bending and rotational movements: repeated extending  and 
rotational movements of the spine 

3 : 2 : 1
50%:33.3%:16.7%
n = 6 /14 (42.9%)

Kind of postural disorders (%) – scoliotic posture:  round 
upper back :  UCS&LCS 

5 : 2 : 1
62.5%:25%:12.5%
n = 8 /14 (57.1%)

Positive SLR test (degree of hip flexion) 72.1° (13.1°)
n = 3 /14 (21.4%)

LBP intensity at rest (VAS score) 1.2 (0.56)
n = 6 /14 (42.9%)

LBP intensity on activity (VAS score) 4.8 (0.61)
n = 6 /14 (42.9%)

Oswestry score 28.5 (2.4)
n = 6 /14 (42.9%)

*Values are mean (SD).UCS – Upper Crossed Syndrome. LCS – Lower Crossed Syndrome.
 LBP – Lower Back Pain. VAS – Visual Analogue Scale (score 0÷10).
Oswestry – The Oswestry Low Back Pain Disability Questionnaire (score 0÷60).
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holding muscles: principally transverses abdominus 
and multifidis. One of the more significant advances in 
contemporary physiotherapeutic research has been the 
unveiling of a relationship between back pain and the 
failure to recruit transversus before initiating any upper 
or lower limb movements (Hodges & Richardson, 1998).
Given that low back pain is becoming an increasingly 
common diagnosis in tennis, the importance of trunk/
pelvic stabilisation exercises in the prevention of this 
pain should not be understated. Also, from a mechanical 
perspective, an increase in stabiliser strength and 
improvements in body alignment will better assist a 
player summate force and produce movement patterns 
that are more efficient and powerful (Reid, 2000).

Players must be able to isolate the transversus ab-
dominis muscle and perform the abdominal hollowing 
exercise correctly. They must also be able to maintain 
a ‘neutral’ lumbar spine position during various move-
ments. Primarily this involves recruiting ‘tranversus’ 
effectively along with other trunk and hip stability mus-
cles. Exercise examples are: while lying on back lift one 
leg; while standing lift one leg; while standing up lean 
forward from the hips; while kneeling on all fours ex-
tend the leg behind. The player has to do each exercise 
while keeping the lumbar spine in neutral.

Players need to be able to use the gluteal muscles 
to stabilize the pelvis. Bridging exercises and hip exten-
sion movements focusing on gluteal recruitment over 
the back and hamstring muscles should be performed. 
Once the above basic skills are mastered, dynamic exer-
cises such as the one-leg squat, while keeping the lumbar 
spine in neutral and the pelvis stable, will develop the 
ability of the player to maintain stability during move-
ment on court. Also useful are cable rotation exercises 
using a pulley machine. The player mimics the forehand 
and backhand movement while maintaining good pos-
ture and core stability through the rotation movement. 
These exercise suggestions will ensure that the core-
stability skills are transferred onto the court. It is always 
important to remember that sports-specific training is 
important to help athletes prevent injuries effectively.

We emphasize of improving tennis techniques 
especially these that are frequently a cause for injuries 
and teach players to play tennis with a non playing arm.

We applied the physiotherapy program during 
6-month period.

A PT program (Proctor, 1980) cannot be regarded 
as having been completed until:
•	 The athlete is free of pain.
•	 Muscle strength has returned to about the 

preinjury level.
•	 Articulatory mobility has recovered.

RESULTS
Reduction in low back injuries was found as a 

result of a physiotherapy program. We recommend that 
the training process of young athletes include special 
compensation corrective exercises that would improve 
postural disorders that have occurred. 

After PT, athletes demonstrated significantly 
greater improvements in LBP intensity on activity (4.2 
points on the VAS, P = 0.05), disability (24.4 points 
on the Oswestry score, P = 0.01). We consider that 
increasing the functional ability of the spine was due to 
analytical exercises against dosed resistance for back, 
abdominal and gluteal muscles focused on the static 
and dynamic stabilization of the spine included in the 
physiotherapy program. 

In 2/6 cases (25%) we found muscle imbalance 
typical for upper crossed syndrome (UCS) in the 
beginning. There were: tightness of the upper trapezius 
and levator scapula on the dorsal side crosses with 
tightness of the pectoralis major and minor; weakness of 
the deep cervical flexors ventrally crosses with weakness 
of the middle and lower trapezius. This pattern of 
imbalance creates joint dysfunction, particularly at the 
atlanto-occipital joint, C4-C5 segment, cervicothoracic 
joint, glenohumeral joint, and T4-T5 segment. Janda 
noted that these focal areas of stress within the spine 
correspond to transitional zones in which neighboring 
vertebrae change in morphology. Specific postural 
changes are seen in UCS, including forward head 
posture, increased cervical lordosis and thoracic 
kyphosis, elevated and protracted shoulders, and rotation 
or abduction and winging of the scapulae. These postural 
changes decrease glenohumeral stability as the glenoid 
fossa becomes more vertical due to serratus anterior 
weakness leading to abduction, rotation, and winging of 

Table 2. Discharge self-report and physical examination variables, differences between
 scores (before and after PT) with associated 95% confidence intervals 

and statistical significance

Variable Before PT After PT Change scores
(95% CI)

P value

Positive SLR test (degree of hip flexion) 72.1° (13.1°) 80.5° (9.3) 8.4° 0.563

LBP intensity at rest (VAS score) 1.2 (0.56) 0.1 (0.1) 1.1 0.359
LBP intensity on activity (VAS score) 4.8 (0.61) 0.6 (0.2) 4.2 0.05
Oswestry score 28.5 (2.4) 4.1 (2.1) 24.4 0.01

*Values are mean (SD).
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the scapulae. This loss of stability requires the levator 
scapula and upper trapezius to increase activation to 
maintain glenohumeral centration. The relatively low 
strength of trunk extensors (thoracolumbal erector 
spinae) that we found in 5/6 cases (83.3%), was one 
of the factors related to nonspecific back pain in tennis 
players. Elasticity and balance of the muscles in 7/8 
cases (87.5%) of the athletes improved following the 
application of the analytical stretching and relaxation of 
the hypertonic muscles. 

The analysis of the results showed the 
physiotherapy method and improved coaching method-
ology to be efficient for the prevention of back injuries 
and postural disorders in tennis players.

CONCLUSIONS
Research has shown that an effective physiothera-

py programme can improve players‘ posture, reduce the 
incidence of injuries and contribute to faster recovery 
times, thereby reducing the number of missed practice 
sessions and competitions.

In the tested sample it is established that ten-
nis makes differences in the subjects according to 
their postural status. We recommend that the training 
process of young athletes include special compensation 
corrective exercises that would improve and mend 
specific changes that have occurred.
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 Apstrakt
Vo istra`uvaweto bea opfateni 14 teniseri od Katedrata po fizi~ko vospituvawe i 

sport pri Univerzitetot po arhitetura, grade`ni{tvo i geodezija vo Sofija. Kaj teniserite 
bea utvrdeni 6 (42,9%) povredi na rbetniot stolb i 8 (57,1%) posturalni otstapuvawa. Rezul-
tatite od istra`uvaweto poka`aa deka primenetata efektivna kineziterapevtska programa 
mo`e da go podobri pravilnoto dr`ewe na teloto na teniserite, da ja reducira zastapenosta 
na telesnite povredi, da pomogne za pobrzoto funkcionalno oporavuvawe na teniserite i da 
go namali brojot na nivnite izgubeni treninzi i natprevari.
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             Klu~ni zborovi: telesni povredi, kineziterapija,telesni deformiteti, 
 lo{o telesno dr`ewe, teniski trening, teniski natprevari
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