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Abstract

Introduction: In this study, we aimed to demonstrate the relationship between player demographic characteristics (age,
gender, etc.) or playing preferences (court preference, grip position, backhand type, etc.) and injuries in tennis players.
Methods: The questionnaire created to study and to investigate the relationship between injuries and these parameters was
answered by 198 people who play tennis at club level, play tennis at professional level, or are tennis coaches.

Results: In our study, it was found that the incidence of ankle injuries among female tennis players was statistically signifi-
cantly higher than among male players. In addition, it was found that elbow injuries were more common among players
aged 40 and older and that this association was statistically significant. A significant association was identified between grip
type and elbow injuries, with elbow injuries observed more frequently in players using the continental and western grips. In
contrast, no statistically significant association was found between grip type and wrist or hand/finger injuries. Similarly, no
significant association was found between court preference and training frequency and the incidence of injuries.
Discussion and Conclusion: This study examined the relationships between demographic characteristics and playing pref-
erences and injury patterns among tennis players. In particular, it was determined that grip position is associated with elbow
injuries, ankle injuries are more common among female players, and advanced age is a significant factor in elbow injuries.
These findings may contribute to the development of targeted injury prevention strategies for tennis players.

Keywords: Demographics; grip positions; tennis injuries.

ennis is one of the most popular sports globally.

In contrast to numerous other sports, there is no
prescribed timeframe for the conclusion of a tennis match.
Consequently, the game can last for hours, even in matches
that last longer than a day. The repetitive application of
explosive forces over an extended period, the utilization
of both aerobic and anaerobic capacity over an extended
period, and the deployment of a range of tennis-specific
hitting techniques have collectively given rise to a
distinctive injury profile in tennis ['],

It is recommended that the kinetic chain should be
employed primarily in the execution of power shots,
including the serve, smash, forehand, backhand, and drive
volley. A tennis player who fails to learn to utilize the kinetic
chain in a technically proficient manner is at an increased
risk of sustaining an injury. In tennis, the service stroke
is the most powerful, transferring the greatest amount
of energy to the ball. The service stroke comprises five
distinct phases: (1) Wind up (knee flexion, trunk rotation),
(2) Early cocking, (3) Late cocking (maximal abduction,

Correspondence: Mert Kahraman Marasli, M.D. Department of Orthopaedics & Traumatology, Gebze Fatih State Hospital, istanbul, Tiirkiye

Phone: +90 541 665 54 66 E-mail: mertmaraslimd@gmail.com

Submitted Date: 02.09.2024 Revised Date: 11.05.2026 Accepted Date: 04.06.2026

Haydarpasa Numune Medical Journal

OPEN ACCESS This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).



https://orcid.org/0000-0002-5579-8326
https://orcid.org/0000-0002-1894-3731
https://orcid.org/0000-0003-2917-8761
https://orcid.org/0000-0002-2042-6530

Kozak et al., Injuries in Tennis Players / doi: 10.14744/hnhj.2026.89577

293

external rotation), (4) Acceleration, and (5) Follow through
(2] |n the service stroke, the kinetic chain, comprising
muscles and joints, commences with the foot, which
receives the force from the ground, and is transmitted
from the knees and other muscles of the lower extremities,
through the shoulders and trunk muscles, to the chain
and finally to the racquet. Should this chain be disrupted
at any stage by an inappropriate technique, the result will
be injury to the athlete. Even if these injuries are treated,
they will recur if the underlying cause of the injury is not
addressed. The implementation of conditioning exercises,
which are based on the strengthening and lengthening
of the muscles that are involved in this kinetic chain, will
assist in the prevention of injuries 31,

The grip of thetennis racket varies depending onthe desired
stroke and the stroke technique. The racket can be held in
four different ways: (1) Continental (center grip), (2) Eastern,
(3) Semi-western, and (4) Western 121 (Fig. 1). In particular,

the handle of a tennis racket is beveled so that, in contrast
to a perfect circle, it assumes the shape of an octagon with
eight sides, which can be labeled in a clockwise direction
for the purpose of facilitating orientation. The principal
function of the bevels is to enhance the player’s grip, or
more accurately, to inhibit the racquet from twisting. In
addition, they serve as a reference for shaping diverse grips
(Fig. 2). Alterations in grip position alter the overall striking
mechanics and the manner in which the upper extremities
are loaded. Consequently, the manner in which the racquet
is held and the prevalence and type of injuries sustained by
the athlete are subject to change 451,

In contrast to numerous other sports, tennis is played on
a diverse range of surfaces. Such surfaces include grass
court, sand court (clay court), and acrylic court (hard
court). The surface of a clay court is notably slow. The
duration of the game is significantly extended due to the
clay court’s capacity to absorb the velocity of the ball to a

Figure 2. Types of racquet grips: Knuckle area in the hand and holding the racquet according to the
grip positions. Eight bevels of the tennis racquet grip; the type of grip is determined by the bevel on
which the knuckle lies. In a continental grip, the knuckle lies on the bevel 2. In an eastern grip, the
knuckle lies on the bevel 3. In a semi-western grip, the knuckle lies on the bevel 4. In a western grip,

the knuckle lies on the bevel 5.
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Table 1. Questionnaire
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How old are you?

What is your gender?

How many years have you been playing tennis?
How many days in a week do you play tennis?

Do you regularly engage in any supporting activities such as fitness/conditioning/strengthening that support your tennis game and

prevent injury?

How did you learn tennis?

Which types of grip do you prefer?
Which type of backhand do you prefer?
Which type of court do you prefer?

Have you ever had an injury while playing tennis? If so, which part of your body?

Have you ever been admitted to the hospital for this injury? Have you received any diagnosis?

greater extent than other surfaces. However, as the speed
of the ball decreases, there is a concomitant decrease
in the stress placed on the upper extremities. Due to
the fact that the speed of the ball does not diminish on
hard courts and grass courts, the duration of the game is
shorter. However, the lack of deceleration also results in
greater loading of the upper extremity [©],

The objective of this study was to demonstrate the
relationship between player demographic characteristics
or playing preferences and the incidence of injuries among
tennis players.

Materials and Methods

Data Collection

After approval was obtained from the Haydarpasa Numune
Training and Research Hospital Ethics Committee (No.
HNEAH-KAEK 2022/KK/73, Istanbul, Tirkiye), the study
was conducted in accordance with the principles of the
Declaration of Helsinki. A structured questionnaire was
administered to 198 tennis players, including club-level
players, professional players, and tennis coaches. The
questionnaire aimed to evaluate the relationship between
demographic characteristics, playing preferences, and
tennis-related injuries. The questionnaire developed for
this study is presented in Table 1.

Players’ Characteristics

A total of 198 participants were included, consisting of 56
females (28.28%) and 142 males (71.72%). Demographic
characteristics and playing preferences are summarized
in Table 2. As no universally accepted categorization exists
in the literature for age and tennis playing duration in
recreational and semi-professional tennis players, variables
such as age and playing duration were categorized based
on the distribution of the study population and clinical

relevance. In particular, age was dichotomized (<40 years
and =40 years), considering the increased prevalence of
degenerative musculoskeletal conditions after the age of
40. As no standard categorization exists in the literature,
age and tennis playing duration groups were determined
based on the distribution of the study population.

Injuries
Tennis-related injuries and diagnoses of tennis players who
participated in the study are summarized in Table 3.

Statistical Analysis

All variables were categorical and presented as frequencies
and percentages. Continuous variables were not analyzed
separately, as all variables were categorized before
statistical analysis. Associations between categorical
variables were evaluated using the Chi-square test. When
the expected cell count was <5 in any contingency table,
Fisher's exact test was used. All statistical analyses were
conducted using a two-sided approach, and a p<0.05 was
considered statistically significant.

Results

A total of 198 tennis players were included in the study.
The distribution of demographic characteristics and
playing preferences is presented in Table 2, while injury
patterns are summarized in Table 3. The relationship
between grip positions and elbow injury patterns is
further illustrated in Table 4. A summary of all chi-square
analyses is presented in Table 5.

Gender and Injury Patterns

No statistically significant association was found between
gender and shoulder injury (x2=2.61, df=1, p=0.105).
Similarly, no significant differences were observed between
males and females in terms of elbow, wrist, hand, and finger
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Table 2. Tennis players’ characteristics Table 3. Injuries in tennis players

Total n=198 % Total n=198 %

Age (years) Upper extremity injuries 139 70.2
10-17 6 3.0 Shoulder injuries 65 32.8
18-24 18 9.1 Elbow injuries 72 36.4
25-29 10 5.1 Wrist injuries 38 19.2
30-34 23 1.6 Hand and finger injuries 1 5.6
35-39 19 5.6 Lumbar or back injuries 30 15.2
40-44 28 141 Lower extremity injuries 75 379
45-49 17 8.6 Hip injuries 10 5.1
50-54 33 16.7 o

Thigh injuries 2 1.0

55-59 24 121
60-64 16 8.1 Knee injuries 58 293
65-69 4 20 Calf injuries 14 7.1
70+ 0 0 Ankle injuries 29 14.6

Gender Foot and toe injuries 1 5.6
Female 56 283 Diagnosed for these injuries 165 833
Male 142 71.7 Lateral epicondylitis 65 3238

How many years have you been playing tennis? (years) Medial epicondylitis 17 8.6
0-2 3 1.5 Rotator cuff tears 32 16.2
2-5 29 14.7 Carpal tunnel syndrome 6 3.0
5-10 42 21.2 Ganglion cysts 6 3.0
10+ 124 62.6 Trigger finger 7 35

How many days a week do you play tennis? (day/week) Cervical hernia 10 5.1
L 19 9.6 Lumbar disc herniation 25 12.6
2 40 20.2 Osteitis pubis 5 25

How many days a week do you play tennis? (day/week) Osteoarthritis 14 71
3 67 338 Osteochondral defect 29 14.6
4 36 182 )

Meniscopathy 25 12.6

5 16 8.1
6 1 56 Anterior cruciate ligament tear 8 4.0
7 9 45 Calf muscle tear 10 5.1

How did you learn tennis? Chronic ankle instability 13 6.6
Personal lessons 91 46.0 Achilles rupture 8 4.0
Group lessons 60 303 Achilles tendinitis 1 0.5
Watching from video sources 9 45 Plantar fasciitis 2 1.0
No support 38 19.2 Calcaneal spur 2 1.0

Which types of grip do you prefer?
Continental 76 384
Eastern 48 242 Table 4. Relationship between grip positions and elbow injury
Western 24 12.1 Grip positions Elbow injury prevalence
Semi-Western 28 14.1 Continental Higher
Do not know 22 1.1 Eastern Lower

Which type of backhand do you prefer? Western Higher
One-handed 76 384 Semi-Western Lower
Two-handed 122 61.6

Which type of court do you prefer? injuries (p>0.05). However, ankle injuries were significantly
Hard court 144 72.7

more common in female players compared to male players
Clay court 54 273 (422397, df=1, p=0.046).
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Table 5. Summary of Chi-square analysis between selected variables
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Variable 1 Variable 2 Chi-square Degrees of freedom P

Gender Shoulder injury 2.61 1 0.105
Gender Ankle injury 3.97 1 0.046
Age group (<40 vs. >40) Elbow injury 4.66 1 0.031
Age group (<40 vs. >40) Lateral epicondylitis 1.86 1 0.173
Court surface Knee injury 4.57 2 0.102
Grip position Elbow injury 15.73 4 0.003
Grip position Wrist injury 5.16 4 0.271
Grip position Hand/finger injury 7.59 4 0.108
Training frequency Lower extremity injuries 8.30 6 0.217

Age and Injury Patterns

A statistically significant association was found between
age group and elbow injury (x2=4.66, df=1, p=0.031).
Players aged =40 years demonstrated a higher prevalence
of elbow injuries compared to those under 40 years. No
statistically significant association was found between age
and lateral epicondylitis (LE) (x>=1.86, df=1, p=0.173) or
medial epicondylitis (p>0.05).

Playing Surface and Injuries

No statistically significant association was observed
between court surface preference and knee injury (x2=4.57,
df=2, p=0.102).

Grip Position and Upper Extremity Injuries

A statistically significant association was identified between
grip position and elbow injury (x2=15.73, df=4, p=0.003).
The prevalence of elbow injuries was highest among
players using western and continental grips (Table 4). No
statistically significant associations were found between
grip position and wrist injuries (x2=5.16, df=4, p=0.271) or
hand/finger injuries (x2=7.59, df=4, p=0.108).

Training Frequency and Lower Extremity Injuries

No statistically significant association was found between
the number of weekly fitness/exercise training sessions
and lower extremity injuries (x2=8.30, df=6, p=0.217).

All statistical assumptions were checked, and Fisher’s exact
test was applied when necessary.

Discussion

The present study investigated the relationship between
demographic characteristics, playing preferences, and injury
patterns in tennis players. The most important findings of
this study were the significant associations between grip
position and elbow injuries, the higher prevalence of ankle
injuries in female players, and the increased frequency of

elbow injuries in older players. During the course of a tennis
match, the joints of the spine are subjected to considerable
stress, particularly the shoulder, elbow, and knee joints. The
occurrence of these injuries is contingent upon the athlete’s
adherence to a training regimen designed to enhance their
performance. This finding is consistent with previous studies
suggesting that more extreme grip positions alter forearm
biomechanics and increase stress on the extensor and
flexor tendon origins. Western grip, in particular, requires
greater wrist involvement and forearm rotation during
stroke execution, which may lead to repetitive overload and
increased risk of tendinopathy. In our study, a statistically
significant association was observed between grip position
and elbow injuries, suggesting that forearm biomechanics
and grip-related loading patterns may play a key role in the
development of elbow pathology. No statistically significant
relationship was observed between grip position and wrist or
hand injuries, indicating that additional factors beyond grip
mechanics may contribute to distal upper extremity injuries.

The meta-analysis conducted by Pluim et al. ', which
included players of all levels, revealed that the incidence
of tennis injuries ranges from 0.04 to 3.0 injuries/1,000
h of tennis play. The incidence of injuries to the lower
extremities (31-67%) is greater than that of injuries to the
upper extremities (20-49%) and to the trunk (3-21%). The
most prevalent injuries affecting the lower extremities are
those to the ankle and thigh. In the upper extremity, the
most commonly injured areas are the shoulder and elbow.

LE,alsoknownastenniselbow, representsthe mostprevalent
overuse injury in tennis, affecting the extensor carpi radialis
brevis tendon. It is more prevalent among tennis players
with suboptimal technique, particularly those who are
not professionals [71. In a prevalence study conducted with
4,783 tennis players at all levels of expertise, the prevalence
of LE was found to be 1.3% [l The prevalence of shoulder
injuries among all tennis players, regardless of skill level, has
been observed to range from 4% to 17%. Shoulder injuries
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may be caused by a number of factors, including repetitive
use, scapular dyskinesia, rotator cuff tear, glenohumeral
internal rotation deficit, internal impingement syndrome,
and labral pathologies [21. In tennis, the knee is subjected
to considerable activity due to the repetitive nature of the
sport. This is evidenced by the frequent acceleration and
deceleration of the player, the return of the knee to the leg,
and the return to the court after hitting the ball. Although
it is commonly believed that such injuries are more
prevalent in male tennis players, particularly on hard courts,
epidemiological studies have demonstrated that female
tennis players are more likely to experience pathologies
such as meniscal tears, anterior cruciate ligament and
collateral ligament injuries, osteochondritis dissecans in the
femoral condyle, osteoarthritis of the knee, patellofemoral
syndromes, and jumper’s knee 9101 Tennis leg describes the
tear of the medial head of the gastrocnemius 1. Various
studies have shown that calf and Achilles tendon injuries
account for between 4% and 9% of all tennis injuries [2],

In the present study, we investigated how players’ court
preferences affect their injuries. In a survey of club-level
tennis players, Pluim et al. 3] examined the incidence of
injuries on different court surfaces. They compared clay
courts, hard courts, sandy artificial turf courts, and red sand
artificial turf courts and found no statistically significant
difference between the groups in the frequency of injuries.
Although it was not significant in the other groups, lower
extremity overuse injuries were higher on the hard court.
Nigg and Yeardon found that muscle sensitivity to different
surfaces varies and that playing tennis on different surfaces
is associated with the frequency and quality of lower
extremity injuries ©131 In one study, the prevalence of
injuries was higher on clay courts than on hard courtsin male
professional players. In recreational players, the protective
effect of clay courts was demonstrated in only one study 14,
In the present study, no statistically significant association
was found between playing surface and knee injuries, which
is consistent with the heterogeneous findings reported in
the literature. Considering that most of these injuries are
overuse-related, these observations may suggest a potential
influence of surface-related loading patterns; however, this
relationship requires further investigation.

Gescheit et al. [ Jooked at the prevalence of injuries at the
Australian Open between 2011 and 2016 and found that
statistically significantly more injuries occurred in female
players. In the present study, although upper extremity and
shoulder injuries appeared more frequent in male players,
this difference was not statistically significant. Women were
statistically significantly more likely to be diagnosed with
ankle injuries and ankle instability than men. Kitsoulis et al.
[16] i their study on cadavers found that the calcaneofibular
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ligament (CFL) in female cadavers could stretch statistically
significantly more than the CFL in male cadavers, i.e.,
the stretching ability was significantly higher in the CFL
ligament. They found this anthropometric difference in
ligament elongation between males and females quite
interesting. We think that the higher incidence of ankle
sprains and ankle instability in women in our study is
because this anthropometric difference puts women at a
disadvantage in providing ankle stability. Some trends were
observed regarding muscle injuries and cramp frequency
between genders; however, these differences were not
consistently statistically significant. In addition, we believe
that the high extensibility of the shoulder and leg musclesin
women is the reason for the low incidence of injury and that
it protects against injury in these regions. With this result,
tennis shoes for women can be preferred with an additional
protection of the ankle compared to men. We also suggest
that ankle stabilization and proprioception exercises are
more important in female tennis players than in men.

Miller et al. '7] emphasize in their review that the most
discussed and blamed factors in exercise-induced muscle
cramps are dehydration, electrolytes, and muscle fatigue, but
strong experimental evidence on this topic is lacking. Dakic
etal.['8 studied 52 Women’s Tennis Association (WTA) tennis
players. They collected information for 1000 h tennis match.
They found that 33% of WTA tennis players had muscle
cramps. Some observations suggested a higher incidence
of muscle cramps in female players in the present study;
however, this finding did not reach statistical significance.

In the present study, although the prevalence of LE was
higher in athletes aged 40 years and older (39.02%) than in
those younger than 40 years (22.67%), this difference was
not statistically significant. Players aged 40 years and older
showed a significantly higher prevalence of elbow injuries,
supporting the role of age-related degenerative changes
and cumulative loading in tendon pathology. Sayambatan
et al. ['% performed a literature review on risk factors for LE
in a meta-analysis and found that age outside of work and
smoking may be risk factors that accelerate degeneration
in the chronic disease. In the present study, no statistically
significant association was found between training
frequency and lower extremity injuries, suggesting that
training load alone may not fully explain injury patterns.

In a study of 370 nonprofessional tennis players, Tagliafico
et al. [ found that injuries of the ulnar side (extensor carpi
ulnaris tendinitis, pathology of the triangular fibrocartilage
complex) were significantly more frequent in western and
semi-western grips. Pathologies of the radial side (flexor
carpi radialis tendinitis, De Quervain tendinopathy, etc.)
were observed more frequently in the eastern grip. When
we looked at the literature, the effect of grip size, racquet
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string tension, and double-handed/single-handed use
on LE was examined 13751 Extreme grip positions may
contribute to increased mechanical stress on the elbow
joint. In grips where the racquet face remains relatively open
during the stroke, such as the continental grip, the player
compensates with increased forearm pronation. Conversely,
in western grips, where the racquet face is excessively
closed, greater forearm supination is required to control
the trajectory of the ball. In both scenarios, deviation from
the neutral forearm position may lead to increased tension
in the forearm musculature and repetitive overload at the
tendon origin. With closed grips, on the other hand, the
swing takes a vertical form due to the nature of the motion,
and the person must use the wrist with the racquet grip
closed; the wrist and hand are more actively involved in the
stroke, which naturally increases wrist and hand overload.
Since the given spin can be increased, the controlled energy
transferred to the ball has greatly increased compared to the
past, which is why elite athletes highly prefer closed grips
[20.21] This biomechanical mechanism may contribute to the
developmentof elbow symptomsin tennis players. Although
our findings demonstrated a significant association between
grip position and elbow injuries, no statistically significant
association was observed specifically for LE, as shown in
Tables 4 and 5. Therefore, while grip mechanics appear to
play animportant role in elbow pathology, additional factors
may influence the development of specific conditions such
as LE. From a clinical perspective, modification of extreme
grip preferences toward more neutral positions, such as
eastern or semi-western grips, may help reduce mechanical
stress on the elbow; however, this approach should be
considered alongside other contributing factors.

“How many days per week do you do fitness/movement
training in addition to tennis?” No statistically significant
relationship was found between training frequency and
lower extremity injuries. Although some differences were
observed, they did not reach statistical significance. Hjelm
et al. [22], in their study of junior tennis players, asked
players about their playing habits and found that playing
tennis more than 6 h/week was a risk factor for back pain.
Although no statistically significant relationship was
found, increased training frequency may still contribute
to cumulative loading; however, this hypothesis requires
further investigation. This should be a separate scientific
debate, and more work is needed on this topic.

Limitations

The limitations of our study were that we were unable
to reach players who played on grass and artificial grass
courts, so we could not make comparisons with players who
played on these surfaces. In addition to the parameters we
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studied, we believe that investigation of such parameters
(preferences of the racquet head size, string tension, weight
of the racquet) will contribute to the improvement of
athletes’ health. The present study has additional statistical
limitations. Age was categorized using a post-hoc cut-off of
40yearsbased onclinical considerations and the distribution
of the study population; therefore, this dichotomization
may have resulted in loss of information and the observed
associations may be dependent on the selected cut-off. In
addition, multiple exploratory comparisons were performed
without adjustment for multiple testing, which may have
increased the risk of type | error. Therefore, particularly
findings with borderline p values should be interpreted
cautiously and considered exploratory.

Conclusion

This study demonstrated that demographic characteristics
and playing preferences are associated with injury patterns
in tennis players. Grip position was significantly associated
with elbow injuries, highlighting the importance of
biomechanical factors in the development of elbow
pathology. Female players showed a higher prevalence of
ankle injuries and ankle instability, suggesting the need for
targeted preventive strategies in this group. In addition,
older age was associated with a higher prevalence of
elbow injuries, emphasizing the role of cumulative loading
and degenerative changes. These findings may contribute
to the development of targeted, sport-specific injury
prevention strategies in tennis players. Future studies are
required to better understand these relationships and to
develop effective injury prevention strategies.
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