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	Eye injuries in sports are almost completely preventable. Loss of sight--even in one eye--involves changes in lifestyle for the individual and serious financial and social consequences both for the individual and for society as a whole. It is imperative that sports eye injury risk be reduced to as low a level as possible by enforcement of existing safety rules or rules changes (where applicable) and that all athletes be prescribed eye protectors where appropriate to the sport.
	Sports can be classified on the basis of low risk, greater risk, and high risk for eye injury. Most sports that pose risk for unprotected eyes can be made quite safe with the use of appropriate protective devices. Eye examination and counseling should play an important part in the screening physical examination for every athlete prior to sports participation. The athlete deserves a careful explanation of the risk of eye injury, both with and without various types of eye protectors in the proposed sport. Athletes who are functionally one-eyed must have their status diagnosed and appropriate eye protection prescribed.

Sports Eye Injury Risk

	Eye injury risk is almost totally related to the particular type of sport. Low risk sports do not involve a thrown or hit ball, a bat or a stick, or close aggressive play (body contact). Examples include: track and field, swimming, gymnastics, canoeing, and rowing.
	Sports with greater risk of eye injury (without protective devices being worn) involve a high speed ball (or puck), the use of a bat or stick, close aggressive play with intentional or unintentional body contact or collision, or a combination of these factors. Examples include: hockey (ice, field and street), the racket sports (racquetball, squash, tennis, badminton, handball), lacrosse (men's and women's), court handball, baseball, basketball, football (U.S., Canadian, Australian) soccer, and volleyball. The incidence of serious eye injury in these sports is a source of great concern, but adequate eye protective devices are available. Only prototype eye protective devices are available for use by the functionally one-eyed in wrestling and non-contact martial arts and their effectiveness will be examined in the future.
	Sports involving high risk for eye injury are the combative sports such as boxing and full-contact
 karate for which effective eye protective devices are not available. The functionally one-eyed athlete should be strongly advised against participation in such sports.

Other Risk Factors

	It is suspected but not yet proven that risk for eye injury may also be related to physical development, skill level and existing visual impairment. Coordination, balance, reaction time, speed, and strength are physical characteristics that are not well developed in young athletes, possibly making them more vulnerable to injuries. It is suspected that beginners are more prone to injuries than are intermediate of advanced players because beginners have not yet learned or refined the necessary skills to master the sport. However, in such sports as hockey and racquetball, highly skilled athletes play a faster game with more aggressiveness, and thus, may be subject to a higher eye injury risk.
	Sports participants with only one good eye are at particular risk since a serious injury to the good eye could leave the person with a severe visual handicap or permanently blind. Any person with good vision in only one eye should consult with an ophthalmologist on whether or not to participate in a particular sport. If a decision is made to participate, then the person should wear maximum protection for the particular sport for all practice sessions and for competition.
	Any eye condition that could be made worse if the eye were to be struck places the athlete at increased risk of serious eye injury. Athletes with retinal degenerations, thin sclera, prior eye surgery (including radial keratotomy) or prior serious eye injury, should seek consultation with an ophthalmologist before participation in a sport.

The Functionally One-Eyed Athlete

	A person is functionally one-eyed when loss of the better eye would result in a significant change in lifestyle due to poorer vision in the remaining eye. There is no question that a person with 20/200 or poorer best-corrected vision in one eye is functionally one-eyed since loss of the good eye would result in legal or total blindness, with its attendant burden both to the individual and society. On the other hand, ophthalmologists believe that most persons with one eye function quite well with 20/40 or better vision in that eye.
	More difficult is advising athletes with best-corrected vision in the poorer eye between 20/40 and 20/200. The loss of a license to drive a motor vehicle because of injury to the good eye would be a significant handicap to most people. The inability to drive could significantly interfere with employment and activities of daily living. Therefore, we could safely conclude that an athlete is effectively one-eyed if the best-correctable vision in the poorer eye is less than 20/40.
	Every athlete who tests less than 20/40 (with glasses, if worn) on the screening examination must be evaluated by an optometrist or an ophthalmologist to determine if the subnormal vision is simply due to a change in refraction. If the best corrected vision in either eye is less than 20/40 after refraction, ophthalmological evaluation to obtain a definitive diagnosis of the visual deficit is indicated. If the athlete is functionally one-eyed, the potential serious, long-term consequences of injury to the better eye should be discussed in detail.
	Effective eye protection is possible only when the athlete understands the risks and is willing to cooperate with protective measures. Having the unconvinced athlete wear an occluder over the better eye for several days will allow him/her to better evaluate the ability to function with the poorer eye. Usually, if the athlete is honest with him/herself, it is fairly easy to reach agreement among the athlete, the team medical personnel, the coach and the ophthalmologist as to whether the athlete is functionally one-eyed and the level of extra protection needed to decrease the risk of eye injury to the lowest possible level.
	In addition to on-the-field protective eyewear, it is prudent for functionally one-eyed people to protect the good eye even when they are not playing a sport by wearing glasses consisting of polycarbonate lenses mounted in a sturdy frame. This is especially true of active people who are subject to eye injury during the performance of everyday activities. The important role of eyeglasses as a protective device cannot be overemphasized.

Eye Protectors

	Most eye (and face) eye injuries could be prevented or, at least, the effects of such injuries minimized by using protective eyewear. normal "streetwear" eyeglass frames with 1.5 mm center thick polycarbonate lenses give adequate, cosmetically acceptable protection for routine use by active people. Such protective glasses are recommended for daily wear by the visually impaired or functionally one-eyed athlete. They are also satisfactory for athletes in competition who wear eyeglasses and participate in low risk sports.
	Sports eyeglass frames (which have passed the racket sport standard, ASTM F 803) with 3 mm polycarbonate lenses are recommended for eyeglass wearers in moderate to high risk non-contact sports (e.g. racket sports, basketball) These protective glasses can also be used in combination with a face mask/helmet for high risk contact or collision sports. They are recommended for use by the functionally one-eyed athlete in combination with a face mask/helmet for high risk contact sports
	Molded polycarbonate frames and lenses (plano/non-prescription protective eyewear, which have passed the racket sport standard, ASTM F 803) are suggested for contact lens wearers and athletes who ordinarily do not wear glasses but participate in moderate to high-risk, non-contact sports (e.g. racket sports, baseball, basketball). They can be used in combination with a face mask/helmet for additional protection in high risk contact or collision sports. Such protective glasses are recommended for use by the functionally one-eyed athlete who does not require prescription protective eyewear in the good eye, in combination with a face mask and helmet for higher risk contact sports. (Table 1 )
	Face masks or helmets with face protection are required for use in the higher risk contact or collision sports (ice hockey, U.S football, the baseball catcher). The face mask may be constructed of metal wire or consist of a polycarbonate shield.
 

	WARNING: Glass lenses, ordinary plastic (CR-39) lenses and currently available open (lenseless) eyeguards do NOT provide adequate protection for those involved in active sports. (TABLE 2) Contact lenses should only be worn in combination with other recommended sport eye protectors.
 
ROUTINE EXAMINATION
	General practitioners should have facilities for vision testing and basic eye examination at their disposal and be aware of the basic principles of eye protection and available protective eyewear. It is recommended that athletes have their vision tested and eyes examined on a regular basis. Vision or eye problems are best corrected when detected early. An examination also offers an opportunity to discuss any sports vision needs with an eye care specialist who can assist in selecting the most appropriate type of protective eyewear.
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Table 1
Sports Eye Protectors *

I. Protectors into which a 3 mm prescription polycarbonate spectacle lens may be inserted

Liberty Sport, Liberty Optical Company (Mark Donovan) 380 Verona Avenue Newark, NJ 07104 (800) 444-5010; (201) 484-3446: fax (201) 484-3446 
Junior Rec Specs, small 
Junior Rec Specs, large 
All Pro Rec Specs, small 
All Pro Rec Specs, large 
Sportgoggle 2 Sport-Lok, small 
Sport-Lok, large 
Pro Guard Rec Specs

Black Knight USA (Robert Morgan) 5355 Sierra Road San Jose, CA 95132 (800) 535-3300; (408) 923-7777; fax (408) 923-7794 
Action Eyes

Eagle Eyewear, Inc. (John Bartolotta) P.O. Box 486 Whitehouse, NJ 08888 (908) 236-9300 
REP 1, small 
REP 1, large 
REP 2

Rem. Los Angeles London (Mike Hundert) 9301 Laurel Canyon B1 Arieta, CA 91331 (800) 423-3023; fax (818) 504-3950 
Sports Goggle 1, small, large, extra large
Sports Goggle 2, small, medium, large, extra large
Sports Goggle 3 
Sports Goggle 4

II. Plano Molded Protectors (for emmetropes or contact lens wearers)

Black Knight USA
Sight Guards
Leader Sports Products, Inc. (Guy Fortin) 60 Lake Shore Road Essex, NY 12930 (800) 847-2001 New Yorker Albany Dallas 
Optivue Maxum

III. Plano Goggle-Type Molded Protector (may be worn over streetwear spectacles)

Leader Sports Products, Inc.
Vizion II
______________________________________
*Tested either by independent laboratory or manufacturer to ASTM F803 or CSA Racket Sport Eyewear Standards. List may be incomplete and is subject to change. Data collected by Tom Woods, Michael Easterbrook, Paul Vinger. Tests not certified by authors

Table 2 see hard copy, not on disk

