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Abstract

This paper examines the impact of playing tennis on the visual system, providing an in-depth
analysis of physiological, adaptive, and risk-related aspects associated with the sport. The
dynamic nature of tennis necessitates intensive visual engagement to track a fast-moving ball,
thereby enhancing dynamic vision, depth perception, and visuomotor coordination. On the
other hand, the sport also poses risks such as eye strain and mechanical injuries, including
corneal and retinal damage.

The study underscores the importance of peripheral vision in the game and the need for the
visual system to adapt to varying lighting conditions. The authors highlight the benefits of
implementing vision exercises and protective measures, such as sunglasses and contact lenses.
The significance of preventive measures, regular eye check-ups, and education for players,
coaches, and parents is also emphasized. Although demanding, tennis offers opportunities to

improve visual functions, contributing to athletic development and visual health.
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Introduction

Understanding the effects of playing tennis on visual functions is of great importance not only
to ophthalmologists but also to players, coaches, and parents of children entering the sport.
Tennis, characterized by its dynamic nature, demands rapid situation assessment, precise
tracking of the ball’s motion, and the ability to anticipate opponents’ movements. These
elements place significant demands on the visual system, often pushing it to function at the
limits of human perceptual capabilities. Not only is the proper functioning of the visual system
crucial in this discipline, but so is its ability to adapt to varying conditions, such as playing
under different lighting, on open courts, various surfaces, or in sports halls [1, 2].

The role of the visual system in tennis is indispensable. Without it, dysfunctions make
satisfactory performance impossible. Numerous studies confirm that regular tennis play can
influence the structure and functioning of ocular muscles, improve visuomotor coordination,
and enhance reaction times [3, 4]. However, the dynamic nature of the game also involves the
risk of overloading the visual system, potentially leading to eye fatigue and mechanical injuries.
The Speed of the Tennis Ball and Visual Requirements

A tennis ball, depending on the power of the strike and the player’s skill level, can travel at
speeds ranging from approximately 100 km/h for beginners to as much as 250 km/h in
professional matches. For instance, record-breaking serves by players such as Novak Djokovic
or Serena Williams exceed 200 km/h. The fastest recorded tennis serve, executed by Samuel
Groth, reached 263 km/h. Such high speeds mean the ball travels the distance between players
in a fraction of a second, forcing the visual system to conduct extremely rapid situation analyses
and instantaneously relay information to the nervous system.

High ball speeds place exceptional demands on dynamic vision and visual reaction time. Players
must accurately predict the ball’s trajectory and quickly adjust their actions to return the
opponent’s shot. Maintaining focus on such a fast-moving object involves both the muscles
responsible for ocular mobility and the centers in the brain that process visual information [2,
3]. Visual reaction time is a key determinant of success in tennis, particularly in returning serves
that often exceed speeds of 200 km/h. Advanced neuroimaging studies have indicated that the
visual cortex of tennis players demonstrates heightened activity and quicker information

processing compared to non-athletes. This enhanced neural connectivity between the visual



system and motor cortex underpins the rapid visuomotor responses required during gameplay
[15, 16].

The Impact of Tennis on Dynamic Vision

One of the key aspects of the impact of tennis on the visual system is the development of
dynamic vision. Studies reveal that tennis players can track fast-moving objects, such as a tennis
ball, more effectively than non-athletes. Dynamic vision allows players not only to precisely
determine the ball’s speed and trajectory but also to respond quickly to its movement, which is
essential for high-level gameplay. Regular tennis training stimulates the visual system to
operate in highly variable conditions, leading to adaptation and enhanced visual abilities. Tennis
players also exhibit greater visual attention division, enabling them to simultaneously track the
ball and monitor the opponent’s position on the other side of the court [2, 3]. Visual reaction
time is a key determinant of success in tennis, particularly in returning serves that often exceed
speeds of 200 km/h. Advanced neuroimaging studies have indicated that the visual cortex of
tennis players demonstrates heightened activity and quicker information processing compared
to non-athletes. This enhanced neural connectivity between the visual system and motor cortex
underpins the rapid visuomotor responses required during gameplay [15, 16].

The Influence of Lighting Conditions on Vision in Tennis

Tennis is a sport that takes place under varying lighting conditions, both on open courts and in
sports halls. Variable lighting conditions challenge the visual system, necessitating continuous
adaptation. Playing in low light, particularly at dusk on outdoor courts, can lead to increased
eye fatigue, especially if the player has a refractive error or does not use appropriate correction.
Conversely, exposure to strong sunlight on open courts can cause glare, impairing vision and
affecting the player’s performance. Sunglasses with UV filters are recommended under intense
sunlight to protect the eyes from harmful radiation and improve visual comfort [4, 5]. Contrast
sensitivity is another critical visual function that impacts a player’s performance, particularly
in conditions with varying lighting. Tennis courts, whether indoor or outdoor, can present
challenges such as low contrast between the ball and the background, especially on clay courts
or under artificial lighting. Research has shown that tennis players often develop heightened

contrast sensitivity as a result of consistent exposure to these visual conditions. This adaptation



allows them to detect the ball more effectively and maintain performance even in suboptimal
lighting environments [11, 12]. Color perception plays an underrated yet essential role in tennis.
The bright yellow color of the tennis ball is specifically designed to maximize visibility against
a variety of court surfaces and lighting conditions. Players with color vision deficiencies may
experience challenges in tracking the ball under certain lighting conditions. Advances in lens
technology, such as color-enhancing sports glasses, have provided effective solutions for these
players, improving their ability to distinguish the ball from the background [17, 18].

Peripheral Vision and Its Importance in the Game

Peripheral vision plays a vital role in tennis, as players need to monitor not only the ball’s
motion but also the opponent’s position and court boundaries. Training peripheral vision can
enhance a player’s ability to respond swiftly to changes on the court. Research indicates that
peripheral vision is one of the key elements of effective gameplay, allowing for rapid visual
situation analysis without taking focus away from the ball [6, 7].

Depth Perception and Its Role in Planning Shots

Depth perception—the ability to judge distances and spatial relationships between objects—is
essential in tennis for effective shot planning. Through binocular vision, players can precisely
assess the distance of the ball from the racket, enabling accurate and efficient strokes. Athletes
with stereopsis disorders may find it difficult to estimate distances accurately, which
significantly impacts their performance. Regular training supports the development of this
ability, particularly in young players whose visual systems are still developing and adapting to
constantly changing environmental conditions [8, 9].

Risks and Prevention of Mechanical Eye Injuries

Mechanical injuries are among the most common threats to the visual system in tennis. Being
hit by a ball or racket can result in injuries such as corneal abrasions, intraocular hemorrhages,
or retinal detachments. Mandating protective eyewear for younger and beginner players could
significantly reduce the risk of serious injuries [10]. Polycarbonate glasses, resistant to impact,
are an ideal solution in tennis.

Tennis, as a dynamic and demanding sport, carries certain injury risks, including those affecting
the eyes. During gameplay, players are exposed to contact with foreign bodies that can enter
the eye, causing discomfort, pain, or even severe damage. This risk stems from both the nature

of the sport and the conditions present on the court. Foreign bodies may originate from various



sources, including tennis balls, court surfaces, sporting equipment, or the environment in which
matches are held. Proper diagnosis and effective management are key to minimizing the
consequences of such incidents. Foreign bodies entering the eye during play can be categorized
as organic or inorganic. Fibers from tennis balls can detach upon impact and enter the eye,
particularly when the ball is damaged or worn. Dust and dirt from clay courts often reach the
eye, causing irritation and allergic reactions, especially in individuals prone to allergies.
Additionally, fragments of sports equipment, such as shards of plastic protective glasses, may
enter the eye due to impact. Granulates used on synthetic courts or natural particles, such as
insects or pollen, may also pose a danger, causing various ailments ranging from irritation to
infections.

Examining a patient suspected of having a foreign body in the eye should begin with a detailed
medical history, in which the patient describes the circumstances of the injury and reports
symptoms such as pain, tearing, redness, or vision problems. Next, a physical examination,
including the use of a slit lamp, is crucial for assessing the eye’s structures and locating the
foreign body. A thorough eye examination using a slit lamp helps identify microtrauma on the
eye’s surface, and in cases of deep penetration, a fundus examination may be necessary.
Therapeutic procedures primarily involve removing the foreign body from the eye’s surface
using appropriate tools. For superficial foreign bodies, prompt removal in outpatient settings is
possible, whereas the presence of deep foreign bodies often requires more advanced
interventions, including surgical procedures. Pharmacological treatment includes the use of
antibiotic eye drops to prevent infections, especially in cases of organic foreign bodies, and
corticosteroids to reduce inflammation if necessary. Artificial tears are also an important
element of therapy, aiding regeneration, soothing irritation, and adequately moisturizing the
eye’s surface.

Prevention plays a key role in minimizing the risk of eye injuries during tennis. Educating
players and coaches about safe gameplay principles, including proper positioning relative to the
opponent and the court, yields measurable benefits and reduces injuries. Additionally, regularly
maintaining clean courts, removing dust and other potential sources of foreign bodies, and
properly maintaining sporting equipment can contribute to increased safety during matches.
Foreign bodies in the eye are among the most common issues associated with dynamic sports
like tennis. Early recognition and appropriate treatment are essential to prevent serious
complications, such as infections, scarring, or permanent vision impairment.

The Impact of Tennis on Ocular Muscles and Visual Fatigue



Playing tennis requires intense focus on a fast-moving object, resulting in significant strain on
the ocular muscles. Prolonged concentration can lead to visual fatigue, with symptoms such as
dryness, burning, and headaches. Using relaxation techniques and exercises to strengthen the
ocular muscles can help counteract these issues. Furthermore, incorporating breaks during
training and maintaining proper visual hygiene are crucial for reducing eye fatigue [3, 8]. While
acute injuries like corneal abrasions are relatively common, long-term risks such as recurrent
subconjunctival hemorrhages or cumulative strain on ocular muscles must also be considered.
Studies have found that repetitive strain injuries in tennis can lead to conditions like myopia
progression or dry eye syndrome if preventive measures are not taken. These findings underline

the importance of regular ophthalmologic assessments for players of all levels [19, 20].

The Application of Visual Exercises in Tennis Training

Visual exercises are becoming increasingly popular in the athletic preparation of tennis players.
Training programs that include exercises to enhance dynamic vision, depth perception, and
visuomotor coordination can significantly boost a player’s effectiveness during matches.
Exercises such as tracking fast-moving objects, changing focus, or training with specialized
visual tools are effective methods for supporting the development of visual skills [7].
Continuous visual stress in tennis can result in structural and functional adaptations within the
eye. Prolonged exposure to high-speed tracking and focus may lead to hypertrophy of ocular
muscles, improving their endurance and efficiency. However, these adaptations are not without
risks; excessive visual load may increase the likelihood of accommodative fatigue, particularly
in young players whose visual systems are still developing [13, 14]. Addressing these issues
through appropriate rest periods and relaxation exercises is vital to maintain visual health.
Sports vision therapy has gained traction as a method for enhancing visual skills in tennis
players. Techniques such as gaze stabilization, dynamic vision training, and peripheral vision
exercises have been shown to improve reaction times and overall gameplay efficiency. The
integration of virtual reality (VR) in training programs has opened new avenues for simulating
match conditions and enhancing visual adaptability [21, 22]. For veteran players, age-related
visual changes, such as presbyopia and reduced contrast sensitivity, pose significant challenges.
Tailored training programs focusing on compensatory strategies, such as improving anticipation
skills and optimizing peripheral vision, can help older players maintain competitive
performance levels [23, 24].



Summary

Tennis, as one of the most demanding sports disciplines, intensely engages the visual system,
requiring it to perform under extremely dynamic and complex conditions. The role of vision in
tennis extends beyond basic visual perception of the situation on the court. Critical skills such
as dynamic motion assessment, depth perception, peripheral vision, and eye-hand coordination
are essential for effective gameplay. Regular tennis play can enhance visual functions, such as
reaction speed, the ability to track fast-moving objects, and precise spatial assessment. These
abilities not only impact athletic performance but also contribute to daily activities, especially

those requiring quick reactions and motor coordination.

On the other hand, the intense visual demands of this sport pose certain risks. Mechanical
injuries, such as impacts from balls or rackets, are relatively common and can lead to severe
consequences, such as corneal, retinal, or ocular damage. Prolonged visual strain from
constantly tracking the ball and maintaining focus may result in eye fatigue, reduced visual
comfort, and other issues such as dry eyes or headaches. Additionally, players with uncorrected

refractive errors may face difficulties in gameplay and an increased risk of injuries.

It is crucial for ophthalmologists, coaches, and players themselves to undertake preventive
measures to protect the visual system and minimize the risk of injuries. Regular eye
examinations should become a standard for all players, particularly children and adolescents,
to detect potential vision impairments early and ensure proper correction. The use of protective
equipment, such as specialized sports goggles, can further reduce the risk of mechanical injuries.
For players with vision impairments, contact lenses or sports glasses are recommended to

enhance vision and comfort during play.

Furthermore, developing visual skills through specialized exercises and training should be an
essential part of sports preparation programs. Exercises stimulating dynamic vision, improving
eye-hand coordination, and enhancing spatial perception can significantly boost game

efficiency and increase the visual system's adaptability during competitions.

Ultimately, awareness of the impact of sports on the visual system and knowledge of the
potential benefits and risks should be disseminated among all stakeholders in tennis, from
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players and their parents to coaches and medical professionals. Education in this area, combined
with preventive measures, not only supports better sports performance but also promotes the
long-term health and functionality of the visual system. Tennis can thus be an excellent form
of physical activity and a tool for improving visual efficiency, provided safety and

ophthalmological preventive measures are observed.
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