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The role of vision in sports performance is a topic that has always attracted considerable attention and has been studied quite extensively over the years. Quite recently statements and announcements made by a number of high profile professional sporting organizations and individuals on the contribution of sports vision to their success resulted in a global increased public awareness. Most studies on sports vision still originates in the disciplines of sport science and sport psychology. In optometry it seems that behavioural optometry has claimed it as part of their domain and that is certainly scaring away the more traditional optometrist. The reality is that Optometry is the only professional that can provide the whole range of sports vision services. According to Reichow and Stern, sports vision encompasses performance orientated comprehensive vision care programmes involving the education, evaluation, correction, protection and enhancement of the athlete. Furthermore, the notion that sports vision is only for the elite athlete is definitely not true. The biggest market is in children and the casual athlete.

At the University of Johannesburg we have created an Academy of Sports Vision and our whole philosophy is based on what we call the four cornerstones of sports vision being:

Provision of Corrective Eyeware
Provision of Protective Eyeware
Visual skills testing

Performance Enhancement

Optometry is the only provider for corrective and protective eyeware while  testing and training are also done even by people with sometimes very little training or education. All optometrists could (should) be able to provide corrective and protective eyeware. It only takes a different mindset, knowledge of product ranges and a sound knowledge of the different sporting codes to understand the different demands and limitations for a given sport. In many sports correction and protection goes hand in hand. You cannot just think correction without considering protection. (How many of you have patients playing squash with rimless spectacles?) Quite often protective eyeware is simply considered as the provision of sunglasses but there is far more too protection than just providing for possible harmful or irritating environmental conditions. Protection against possible ocular injuries is critically important and estimates coming from the USA indicates that sport related eye injuries may be as high as 100 000 each year. (Angling has recently been named a high risk sport for ocular injuries.) Even in the provision of sunglasses a clear distinction should be made between what we call fun glasses (pink, blue or purple lenses), dress wear (typically fashion wear) and performance wear (sport specific products). Thus with a little bit of effort and study and no capital layout every optometrist can provide these services.
Getting involved with visual skills testing and performance enhancement programmes will be more time consuming and may require the investment into equipment but depending on the specific sport, the level of the athletes and the skills you will be working on you may not even need to buy equipment. It is important to note that visual skills testing without any performance enhancement programme attached to it is totally meaningless. Recent studies on sports vision have mostly focused on the scientific design and efficacy of vision enhancement programmes and still provides for some heated debates. Stine et al suggested that all investigations should attempt to provide answers to three basic questions: 1. Do athletes have better skills than non-athletes or do better athletes have better visual skills: 2. Are these visual skills trainable: 3. If these abilities are trainable does this training result in better sports performance. There is an abundance of reports in the literature in support of these statements but there are also studies rejecting these claims. 
Quite often these conflicting views are the result of a one dimensional view of the functioning of the visual system.  Vision is the ability to perceive, select and to interpret information presented to the system. When investigating the role of the visual system in sports performance it is important to understand the interaction between environmental demands on the system, optical properties of the eye and the functional properties of the visual perceptual system. Abernethy, using a computer analogue, referred to this as the hardware and software of the visual system.  I prefer to separate the visual system into an information gathering system and an information processing system. This is in line with work of Milner and Goodale that proposed a two visual system model for humans where the one system deals with the “what” properties of an object while the second system deals with the “where” and “when” properties. This clear distinction is needed since our research has shown that athletes do have superior information processing systems rather than superior information gathering systems.

In sports performance the hardware components or information gathering system of vision is seen as the non task specific abilities such as ocular health, visual acuity, accommodation, fusion and depth perception.  The software or cognitive aspects includes aspects such as visual perception, visual concentration, visual response time, central-peripheral awareness and visualization.  It is these cognitive aspects that distinguish experts from novices. It seems that the expert’s advantage appears to be perceptual related and not to basic visual function. It is how domain-specific visual information is interpreted and used to guide action.  This is supported by evidence suggesting that there are strong and systematic differences between experts and novices on sport specific measures of pattern recognition and anticipation.  This argues against the assumption of a direct relationship between measures of basic visual function and sports performance and suggests that improving basic visual function only (generic “in office” visual therapy) is unlikely to lead automatically to superior sports performance. Everyone agree however that limitations in the hardware system may restrict effective software responses and therefore the basic optometric examination still forms the basis of all visual skills testing.

The fact that experts have demonstrated superior skills in using advance visual information in anticipating ball direction in several different sports lend further support to this argument.  Experts are also more adept at recognizing; recalling and semantically classifying structured game situations.  This knowing what to do and knowing how to do it comes from the experienced athletes superior task specific knowledge base and ability to select the most relevant information from the visual display.

The hardware skills such as visual acuity, accommodation and fusion are also elements of foveal function.  If these skills dominate visual information input it means that the perceptual system relies mainly on central stimuli (the “what” function).  However when the sympathetic nervous system dominates, as would be the case under stressful sporting situations, the perceptual system will rely more on peripheral stimuli. It is for that reason that the pupil dilates and accommodation is relaxed. This system relying on peripheral stimuli rather than central stimuli is known as the ambient system. One of the main functions of the ambient system is detection of movement or what we refer to as the “where” and “when” functions. The development of headmount eye tracking devices to study these features has opened up a whole new world on eye movements research far beyond the world of sports vision. Therefore one of the most important aspects of visual performance enhancement programmes relates to the education of the athlete regarding aspects such as gaze control and selective visual attention. Optometrists with their in depth understanding of the visual system are by far the best qualified people to provide appropriate guidance to athletes. 
The other critical aspect of performance enhancement programmes is that it should be sport specific and task orientated. Generic visual therapy programmes is not the answer because it only deals with the hardware system and research clearly showed that superior athletes don’t have and don’t need superior hardware systems. It should therefore be no surprize that only 50% of athletes that participated in the Barcelona summer Olympic Games and the Albertsville winter Olympic Games never had a basic visual examination.
I truly believe that providing sport vision services should be an integral part of every optometric practice but it is up to each individual to decide on the level of their involvement.

BOXES:
1. Do you know that when correcting presbyopes for shooting sports that the front sight of the fire arm should be in focus and not the target?

2. Do you know that the dominant eye and not the dominant hand determines against which shoulder you should hold the fire arm.
3. Do you know that sometimes 6-happy vision is far better than 6/6 vision 

4. Computer based sport vision training programmes is time and money waisted.

5. In fast ball sports the eyes jump ahead of the ball rather than trying and follow it with pursuit movements.

6. Attempting to change visual behaviour in elite athletes are often very difficult and it is therefore wise to develop these skills much earlier in life.

7. As of 2014 I will travel around the country and present 14 CEU’s workshops on Sports Vision.
8. Do you know that University of Johannesburg offers a Post Graduate Diploma in Sports Vision

