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EXECUTIVE SUMMARY

This document summarises the view of the ECOO Working Group on Sports Vision, informed by a detailed
consideration of the available scientific literature. It is intended as an expert synthesis to inform the
development of a shorter ECOO position statement on the strategic role of eye care professionals in
optimising vision in sport, rather than as a clinical practice guideline. The strength and consistency of the
available evidence vary across the different areas addressed in this document, and this is reflected in the
interpretation and wording of the statements and recommendations presented.
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1 INTRODUCTION

Sports vision is a complex interdisciplinary field concerned with the assessment of vision and eye health
in athletes, the prescription and adaptation of optical appliances, and, when needed, the custom design
of sport-specific visual aids. In addition, vision-centred sensory or sensory-motor training may be applied
to enhance visual performance and athletic outcomes. In its narrower sense, sports vision refers
specifically to the specialised assessment and training of visual skills relevant to sports performance.

Overall, the field bridges optometry and optics, dispensing of appliances, sensory - and athletic training.
In this document, sports vision encompasses eye care for individuals participating in sport and exercise
across the full spectrum of participation, from recreational activity to elite competition. This is a broad
area but the field can logically be divided into three categories:

1. Visual and ocular health assessment in athletes - core optometric domain,

2. Prescription, adaptation, and customisation of sport-specific visual aids - core optical &
optometric domain

3. Vision-based, sensory-motor training - often delivered in collaboration with professionals from
sports science or neuro-performance disciplines.

2 VISUAL AND OCULAR HEALTH ASSESSMENT IN
ATHLETES

Visual assessment should be considered a core domain of optometric care in the field of sports vision. Its
importance is supported by the broader optometric literature and by sport-specific research suggesting
that visual function may contribute to athletic performance and safe participation, although the strength
of these associations varies across visual domains and sporting contexts.?

A comprehensive visual assessment in individuals participating in sport should begin with an optometric
examination consistent with usual standards of care. Depending on clinical findings, symptoms, and the
visual demands of the sport, this assessment may include evaluation of visual acuity, refractive status,
binocular and accommodative function, ocular motility, contrast sensitivity, visual fields, peripheral visual
awareness, colour vision, and ocular health.? These measures represent validated clinical constructs with
established reliability and diagnostic value. There is some evidence to suggest that athletes may exhibit
superior performance in selected visual and visuomotor domains compared with non-athletes, including
faster reaction times, enhanced peripheral awareness, and improved oculomotor control.*® However,
these findings are largely observational, heterogeneous, and sport-specific, and do not establish whether
these characteristics contribute to superior athletic performance or develop as a consequence of training
and experience. They therefore do not support the notion of a universal “athlete visual profile”. Instead,
visual demands are context-dependent, varying according to sport type (e.g., interceptive vs. strategic),
playing position, and the informational constraints of the task, such as movement speed, opponent
behaviour, and visual conditions.
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Across all levels of sporting performance, a key limitation in the current literature is the lack of
standardisation in test selection, in test format and reporting. Visual assessment should therefore be
guided by task analysis, ensuring that selected tests are relevant to the specific visual demands of the
sport.” Moreover, several commonly used sports vision tests lack direct evidence linking them to on-field
performance, reinforcing the need for ecologically valid and standardised approaches.?

Within this framework, visual function in athletes may be assessed across the following domains:
2.1 Spatial vision

e  Static visual acuity.

e Dynamic visual acuity.
These measures establish baseline resolution capacity, with dynamic visual acuity being
particularly relevant in sports involving motion, interception, or tracking.8?®

2.2 Binocular vision and vergence function

e Positive and negative fusional vergence

e Phorias

e Vergence facility
Binocular stability is essential for visual comfort and efficiency. Importantly, binocular
dysfunctions such as convergence insufficiency have been reported in elite athletes, supporting
routine assessment in this population.® Where indicated by task analysis, binocular and
vergence function may also be assessed at fixation distances and gaze positions representative
of the specific sporting task, rather than exclusively under standard primary-gaze conditions.

2.3 Oculomotor function

e  Pursuits

e Saccades

e Fixation stability
These functions underpin gaze control, tracking, and visual sampling of the environment, which
are critical for performance in dynamic sports contexts.'* However, despite their conceptual
relevance, evidence linking isolated oculomotor measures to sport performance remains
limited, with current literature highlighting a lack of ecological validity and inconsistent
associations with on-field outcomes.**?

2.4 Accommodation

e Amplitude of accommodation

e Accommodative facility
Accommodation may be particularly relevant in sports requiring frequent changes in fixation
distance. However, the sport-specific evidence supporting its routine assessment remains
limited, and its evaluation should therefore be guided by clinical findings and task-specific visual
demands.

European Council of Optometry and Optics - www.ecoo.info 5
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Peripheral and adaptation-related vision

Visual fields
Peripheral awareness
Light and dark adaptation, including glare recovery

Visual fields provide a clinical assessment of the extent and integrity of peripheral vision, whereas
peripheral visual awareness reflects the ability to detect and respond to relevant information
outside central fixation. Peripheral visual awareness may be particularly relevant in sports with
substantial peripheral monitoring demands. Light and dark adaptation, including glare recovery,
may be relevant in sports involving substantial changes in luminance or glare exposure. However,
the available sport-specific evidence remains limited, and assessment should therefore be guided
by the visual demands of the sport.:3

Fine spatial and contrast processing

Stereoscopic vision

Contrast sensitivity

Vernier acuity

These measures support depth perception, object detection under degraded conditions, and
fine spatial judgments.

Colour vision

Colour discrimination

Colour vision may be relevant in sports requiring rapid identification of coloured cues (e.g.,
teammates, signals, or environmental features).* Given the limited and sport-specific evidence,
its assessment should be guided by the visual demands of the sport, informed by task analysis
and clinical judgement.

Sport-specific visual and visuomotor tests

Visual attention / span of attention
Visual reaction time

Eye-hand coordination

Eye-foot coordination, where relevant
Visual anticipation

These measures aim to capture sport-relevant aspects of visuomotor processing and may be
particularly informative when they reflect the perceptual and motor demands of the specific
sport. However, they typically combine visual, cognitive, and motor components, and their
relationship with actual sport performance remains variable and task-dependent.> Their
interpretation should therefore be guided by task analysis, and performance on isolated
laboratory or device-based tests should not be assumed to predict competitive performance.

European Council of Optometry and Optics - www.ecoo.info 6
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Fundamental aspects of spatial vision remain critical for athletic performance, as they define the limits
of visual resolution under both optimal and degraded environmental conditions. Experimental evidence
demonstrates that reductions in visual acuity or contrast sensitivity, as well as interocular differences,
can impair sport performance, particularly in tasks requiring precise timing, interception, or rapid
visuomotor responses.®'® However, this relationship is not consistent across all contexts, as some
studies have shown that performance in certain interceptive tasks may be relatively robust to moderate
levels of optical degradation, suggesting a degree of task-dependent resilience and the possible use of
alternative perceptual or predictive strategies.’®

While this report chiefly considers those with normal (or corrected-to-normal) vision, it is important to
acknowledge that sport should be accessible to individuals across the full spectrum of visual ability.
Participation in sport can provide important physical, psychological, and social benefits for individuals
with visual impairment and may contribute to social inclusion and quality of life.?® Appropriately trained
eye care professionals can also play an important role in supporting participation in adapted and Para
sport. Through specialist assessment of visual function and involvement in evidence-based classification,
they can contribute to determining eligibility and sport class, helping to promote fair and meaningful
competition for athletes with visual impairment.??2 Appropriate visual assessment and guidance may
therefore support participation across both recreational and elite sporting environments.

Beyond identifying clinically significant visual deficits, sport-specific assessment may also help to
characterise individual visual strengths and limitations in relation to the demands of the sport. However,
such findings should be interpreted cautiously, as performance on individual visual or visuomotor
measures should not be assumed to predict sporting performance or to represent a target for
performance enhancement. Taken together, the available evidence supports an approach to visual
assessment in sport that is guided by clinical findings and task-specific demands:

1. acomprehensive clinical examination consistent with usual standards of care.
additional sport-specific testing may be considered when justified by clinical findings or clearly
identified task-specific visual demands, recognising the limited evidence linking many such tests
to on-field performance.

3. interpretation of results within a multidisciplinary framework.

3 PRESCRIPTION, ADAPTATION, AND
CUSTOMSATION OF SPORT-SPECIFIC VISUAL
AIDS TO OPTIMISE VISUAL PERFORMANCE

As in all patient groups, the provision of optical appliances to correct refractive error, manage binocular
anomalies, and ensure adequate visual protection represents a central component of optometric care in
athletes. Appropriate correction of refractive error is an important component of optimising visual
function in sport. Although some sporting tasks may tolerate mild visual blur, experimental evidence
indicates that partial reductions in visual acuity or contrast sensitivity can impair performance,
particularly in tasks requiring high spatial precision, rapid decision-making, or accurate visuomotor

European Council of Optometry and Optics - www.ecoo.info 7
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coordination.'®18 Therefore, uncorrected or undercorrected refractive error should be considered a
modifiable limitation in athletes, even in the absence of subjective complaints.

A visual task analysis should form an important component of sports-specific eye care. This should
consider the level of participation, viewing distances, target size and speed, visual field requirements,
lighting and environmental conditions, protective requirements, head and body position, compatibility
with other protective equipment, and, where relevant, factors such as ocular dominance, near-vision
requirements, and lens geometry. Any applicable regulations or guidance from sporting bodies should
also be considered. The findings of this analysis should inform both additional visual assessment and the
selection of optical or protective solutions.

The selection of optical correction should be tailored to the specific demands of the sport. Contact lenses
may offer practical and optical advantages in some sporting contexts, including a wider field of view,
reduced spectacle-related optical distortions and fogging, and greater stability during movement.?3%
However, evidence that these advantages translate into improved sports performance remains limited.
In contrast, spectacles may be more appropriate in certain contexts, particularly when combined with
protective features or when contact lens wear is contraindicated. Regardless of the modality, the primary
objective remains the optimisation of visual clarity under real sporting conditions.

Beyond refractive correction, optometric management may include the treatment of binocular and
accommodative anomalies when clinically indicated. As previously noted, such dysfunctions are not
uncommon even in elite athletes,'® and their management should be considered part of standard clinical
care rather than performance enhancement.? While evidence supports improvements in visual function
following appropriate intervention, the extent to which these changes translate directly into improved
sport performance remains less clearly established.'>%

The use of optical appliances to enhance visual performance beyond normal correction (e.g., tinted
lenses, filters, or specialised contact lenses) requires cautious interpretation. Although certain filters may
reduce glare, improve comfort, or enhance contrast under specific environmental conditions, the
evidence supporting consistent improvements in visual performance and in turn, competitive outcomes,
is limited and often context-dependent.?®?” Consequently, their prescription should be individualised and
based on environmental demands rather than generalised claims of performance enhancement. Product-
specific claims regarding sports eyewear should be supported by appropriate independent evidence and
relevant performance or safety standards, rather than by manufacturer claims alone.

Ocular protection is an essential, and sometimes overlooked, aspect of visual care in sport. A substantial
proportion of sports-related eye injuries are preventable with appropriate protective eyewear.?®
Importantly, not all eyewear provides adequate protection. For example, standard spectacles, contact
lenses, or non-sport-specific eyewear may fail under impact and, in some cases, increase the risk of injury.
In contrast, sport-specific protective devices designed according to recognised safety standards have
been shown to significantly reduce the incidence and severity of ocular trauma.?®?3° The selection and
dispensing of protective eyewear should take account of the safety standards and regulations applicable
to the specific sport and jurisdiction, including relevant 1SO (International Organisation for
Standardisation), EN (European Standard), BS (British Standard), or equivalent national standards where
applicable. Many sports-specific protective devices also offer the means to incorporate refractive
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correction, thereby facilitating safe participation for individuals who require optical correction.3! Where
a risk of ocular injury exists, safety and compliance with applicable protective standards should take
precedence over performance-enhancement considerations.

Taken together, the available evidence supports an approach to optical correction in athletes that
prioritises accurate refractive correction, consideration of lighting conditions in sport and advice on use
of filters to aid visual comfort, appropriate management of visual dysfunction, and the use of sport-
specific protective solutions when indicated. Interventions aimed at enhancing visual performance
beyond normal visual function should be considered with caution and grounded in the best available
evidence.

4 VISION-BASED, SENSORY-MOTOR TRAINING

Visuo-cognitive training, or also named “sports vision training”, refers to a broad range of interventions
designed to enhance the processing, integration, and use of visual information in perceptual-motor tasks.
Unlike optical correction or the management of visual dysfunction, these approaches are typically applied
to enhance performance in healthy athletes.*?

The evidence base for performance-enhancement interventions is heterogeneous and remains less
established than that supporting core optometric care, refractive correction, and ocular protection.
Sports vision training should therefore be clearly distinguished from evidence-based clinical care, and its
effectiveness should be evaluated primarily according to whether improvements transfer to meaningful
real-world sporting performance.

The central objective of sports vision training is the enhancement of sports performance. For true
enhancement of sporting performance to occur, vision training would need to ‘transfer’ across to the
sport. Accordingly, the concept of transfer is central to evaluating the effectiveness of sports vision
training. Transfer can be classified as:

e Near transfer: improvements in tasks similar to the training activity
e Intermediate transfer: improvements in related tasks
e Far transfer: improvements in actual sport performance

While improvements in laboratory-based or training-specific tasks (near transfer) are commonly
reported, the extent to which these gains translate into meaningful changes in sport performance
remains the key criterion for evaluating effectiveness.»!? The literature consistently shows that near
transfer is common, whereas far transfer is less frequent and highly dependent on task specificity,
ecological validity, and training design.3?

Recent systematic reviews and meta-analyses suggest that certain visual and perceptual training
interventions may improve visuomotor skills and, in some cases, sport-related outcomes.?>3334 However,
the literature remains heterogeneous in terms of intervention types, populations, and outcome
measures, thus significantly limiting the strength of general conclusions.

European Council of Optometry and Optics - www.ecoo.info 9
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4.1 Low-level visual processing training

Low-level visual training targets basic visual functions such as contrast sensitivity, motion perception, and
visual discrimination. These approaches are typically grounded in perceptual learning paradigms, where
repeated exposure to specific stimuli leads to improvements in neural efficiency within early visual
pathways. Experimental studies demonstrate that perceptual learning can produce significant
improvements in contrast sensitivity and spatial discrimination under controlled conditions.?* However,
evidence for transfer beyond the trained stimuli is limited. Improvements are generally restricted to
similar visual tasks, with limited generalisation to complex, dynamic sport environments.3¢

From a performance perspective, these interventions primarily demonstrate near transfer, with weak
and inconsistent evidence for far transfer to sport-specific outcomes.3® Consequently, while they may
contribute to improving basic visual processing, their isolated use is unlikely to result in meaningful
improvements in athletic performance.

4.2 Oculomotor and visuomotor training

Oculomotor and visuomotor training focuses on improving eye movement control (e.g., saccades,
pursuits) and the coordination between visual input and motor output. These functions are theoretically
relevant to sports requiring tracking, gaze shifts, and rapid visuomotor responses. Athletes have been
shown to have a different gaze behavior in comparison to non-athletes.3’3° However, the causal
relationship between isolated oculomotor training and improvements in sport performance remains
unclear.

Within this domain, Quiet Eye (QE) phenomenon is a well-established research concept associated with
motor performance.**2 QE training has also been investigated as an intervention, although evidence
regarding its effectiveness and transfer to sport performance remains more limited.

4.3 Perceptual-cognitive training

Perceptual-cognitive training targets higher-order processes such as anticipation, decision-making, visual
search, attentional allocation, and the processing of multiple dynamic stimuli. These skills are critical in
many sports, particularly those involving complex and rapidly changing environments.

Several studies indicate that expert athletes outperform novices in perceptual-cognitive tasks,
particularly in anticipation and decision-making.*** Training studies using sport-specific paradigms, such
as video-based temporal occlusion tasks, have shown improvements in anticipation accuracy and
response selection.3244

Within this domain, Multiple Object Tracking (MOT) training, including three-dimensional
implementations, has received considerable research attention.* The evidence regarding transfer of
MOT training to real-world sports performance remains mixed. While some studies suggest
improvements in passing decision accuracy, reaction time, or game-related metrics following MOT
training, others highlight limited or task-specific transfer.?®*® As with other perceptual-cognitive

European Council of Optometry and Optics - www.ecoo.info 10
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approaches, the degree of transfer appears to depend strongly on the ecological validity of the training
and its alignment with sport-specific demands.

Importantly, perceptual-cognitive training appears to offer potential for far transfer when it is embedded
within representative tasks that preserve the natural coupling between perception and action, as well as
the informational and temporal constraints of the particular sport that is under investigation. Under such
conditions, training engages the same perceptual processes, decision-making demands, and motor
responses required during competition, thereby increasing the likelihood that improvements may
generalise to real-world performance within that sport.3%*° In contrast, isolated or de-contextualised
implementations may lead primarily to improvements in the trained task itself.1>2°

4.4 Visual perturbation training (e.g., stroboscopic training)

Sensory perturbation approaches, particularly stroboscopic training, have received increasing attention
in recent years as a method to enhance visuomotor performance under conditions of reduced or
intermittent visual input.®® These interventions typically involve the use of stroboscopic eyewear or
similar devices that periodically occlude vision, thereby increasing perceptual uncertainty and placing
greater demands on predictive processing, attentional allocation, and visuomotor integration. From a
mechanistic perspective, stroboscopic training is thought to promote more efficient use of visual
information by encouraging the visual system to extract task-relevant cues within limited time windows,
while simultaneously enhancing reliance on anticipatory control and sensorimotor memory. This aligns
with theoretical frameworks in motor learning suggesting that performance under constrained or
degraded sensory conditions may facilitate more robust skill acquisition and retention.

Experimental and controlled studies have consistently reported improvements in visuomotor
coordination, reaction time, and selected sport-specific skills following stroboscopic interventions.>*>*
These effects have been observed across a range of sports, including ball sports and interceptive tasks,
where rapid processing of dynamic visual information is critical.

Importantly, recent meta-analyses have begun to quantify the effects of stroboscopic training across
studies. These analyses generally report moderate effect sizes for visuomotor and perceptual outcomes,
with emerging evidence for improvements in sport-specific performance measures. In particular, some
meta-analytic findings suggest that stroboscopic training may lead to meaningful gains in time- and
accuracy-dependent performance outcomes supporting its potential relevance for applied sport
contexts.3334>557 However, while some studies report positive effects on sport-specific tasks, the
literature is characterised by substantial heterogeneity in training protocols, duration, participant
characteristics, and outcome measures. Furthermore, many studies rely on laboratory-based or semi-
ecological tasks rather than in-game performance metrics, limiting the strength of conclusions regarding
competitive transfer.

Another important factor is the specificity of the training context. Evidence suggests that the likelihood
of transfer increases when stroboscopic training is integrated into sport-specific tasks that preserve
perception—action coupling, rather than being performed in isolation. This is consistent with broader
principles of representative learning design and may explain some of the variability observed across
studies.3®

European Council of Optometry and Optics - www.ecoo.info 11
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Taken together, the current evidence supports stroboscopic training as a promising sensory perturbation
approach. However, while meta-analytic findings indicate emerging support for transfer to sport-related
outcomes, consistent and generalisable improvements in competitive performance have not yet been
firmly established. Future research should prioritise ecologically valid study designs, standardisation of
training protocols, and the use of objective performance metrics in real sporting contexts. Optometric
involvement in such training regimes would be expected to take place as part of a multi-disciplinary team,
with sport-scientists and coaches, and in dedicated training facilities rather than in clinical settings.

4.5 Integrated and representative training approaches

Integrated training approaches embed visual demands within realistic, sport-specific contexts, aligning
with the concept of representative learning design. These interventions aim to preserve the natural
coupling between perception, cognition, and action, which is considered essential for the acquisition and
transfer of skill in dynamic environments.”®>® From a theoretical standpoint, ecological dynamics
frameworks emphasise that perceptual and motor processes are functionally interdependent, and that
training should reflect the informational constraints present in competition.*® Accordingly, ecological
dynamics frameworks propose that training environments replicating the spatiotemporal structure and
decision-making demands of the sport may facilitate more meaningful learning.

In practical terms, integrated approaches include sport-specific drills with embedded visual constraints,
small-sided games, reactive decision-making tasks, and immersive simulations. Within this context, the
use of reactive light systems or stroboscopic eyewear may be used as constraint-based tools within
representative training environments, as they allow controlled manipulation of temporal and visual
demands while preserving perception—action coupling. Importantly, unlike the isolated and often
decontextualised use described above, these tools are applied while athletes are actively performing
sport-specific actions, embedding the visual constraint within the movement itself rather than separating
it from action. In theory, embedding visual constraints within representative training environments may
increase the likelihood of transfer to sport performance. However, further evidence is required to
determine the extent to which such transfer occurs in practice.

Evidence from perceptual-cognitive research indicates that training based on representative tasks
improves anticipation and decision-making in sport-specific contexts, with greater transfer compared to
de-contextualised or generic training methods.326%61 A key advantage of these approaches is their
potential to facilitate far transfer to sport performance, as they target the same perceptual and motor
processes required during competition.

Emerging evidence supports the potential effectiveness of integrated approaches in enhancing decision-
making and visuomotor performance.?>®263 A recent meta-analysis provides further support for
integrated sports vision training approaches. A systematic review and meta-analysis of multicomponent
sports vision training batteries reported significant improvements in both time- and accuracy-dependent
outcomes assessed during sport-specific tasks.®* These findings suggest that integrated interventions
combining visual, perceptual-cognitive and motor demands may facilitate transfer to sport-relevant
performance. However, substantial between-study heterogeneity was observed, particularly for time-
dependent outcomes, and improvements in sport-specific tasks should not necessarily be interpreted as
equivalent to enhanced competitive performance. Taken together, integrated and representative
training approaches provide a conceptually attractive framework and are supported by emerging meta-
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analytic evidence. However, further high-quality and ecologically valid studies are required to establish
their impact on competitive performance.

4.6 Transfer of training and implications for practice

Current literature consistently shows that near transfer is common, whereas far transfer is less frequent
and highly dependent on task specificity, ecological validity, and training design.5%%3

A key implication is that interventions lacking sport specificity or performed in artificial environments are
unlikely to produce meaningful improvements in competitive performance. Conversely, training that
closely replicates the perceptual and motor demands of the sport is more likely to result in transferable
gains (i.e., far transfer).

Taken together, the available evidence supports a cautious but evolving role for sports vision training.
While certain approaches show promising results (e.g., stroboscopic training or integrated approaches),
the overall evidence base remains limited by methodological heterogeneity.

Crucially, the primary objective of these interventions should be the enhancement of sports performance
(far transfer). Improvements restricted to laboratory-based or training-specific tasks should not be
interpreted as evidence of effectiveness in competitive contexts.

Therefore, sensory training should be considered an adjunct to evidence-based optometric care, and its
application should be guided by:

e Scientific evidence

e Task specificity

e Ecological validity

e Clearly defined performance outcomes

Interventions that do not meet these criteria, particularly those making generalised or unsupported
claims, should be interpreted with caution.

5 CONCLUSIONS

Eye care professionals have a significant role to play in helping individuals access sport and exercise at all
levels from recreational to elite levels. This report provides information across three areas, (i) stemming
from the core eyecare domain of visual and ocular health assessment of athletes, (ii) how to effectively
manage and prescribe visual aids and (iii) synthesising the current scientific evidence regarding the
potential applications, effectiveness, and limitations of sports vision training. Last but not least, sports
vision represents a valuable area of research, as its methodologies, analytical approaches, and solutions
may offer important insights and serve as reference examples for the development of effective practices
in vision assessment and correction in everyday settings.
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