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Abstract

Athletes are consistently striving to reach their performance peak using
methods from steroids to hypnotism. This paper concentrates on finding an
aspect of the visual system that separates the superior athlete from the poorer
athlete. The subject group must be one whose respective sport requires a high
degree of visual abilities. For this reason, the Ferris State University womens
varsity tennis team was chosen. Most of the tests used were selected on the
basis that they had previously been shown to test visual skiils that are
significantly more efficient in superior athletes vs. lesser athletes and athletes
vs. nonathletes. The visual skills tested were static distance acuities, distance
heterophorias, near point of convergence, distance vergence facility, distance
stereopsis, saccades, peripheral visual fields, and contrast sensitivity function.
At the request of the tennis coach, the role of eye dominancy was investigatec.
If the data proves the hypothesis, this information can be used to develope a
visual training program that may potentially enhance athletic performance.

introduction

Athlatics at the college level and above are responsible for millions of dollars
in revenue each year. Thus, athletes and coaches are consistently looking into
areas that may improve the athlete’s performance. One of the areas that more
people are looking at, is the fieid of sports vision. Optometrists are not oniy
providing vision care for athletes at the college, Olympic, and professional
levels, but also at the recreational, Little | eague, and high school ranks.1 The
United States Olympic Committee has such high regard for the area of sports
vision, that they have developed a vision performance and enhancement facility
at the Olympic Training Center in Colorade Springs, Colorade.?

When attempting to find a correlation between visual performance and
athletic performance, we must keep in mind these three assumptions provided by
Stine, upon his review of the literature:

1) athietes have better visual abilities than nonathletes and that better
athletes have better visual abilities than the poorer athlete.

2) visual abilities are trainable

3) visual training, of visual abilities, is transferabie to the performance of the
athiete.3

The basis for this paper depends on the fist twe assumptions. Throughout the
literature, studies have shown that the superior athiete posesses better visual
skills in the areas of:

1) lower amounts of heterophoria at distance

2) closer near point of convergence

3) distance vergence facility

4) distance stereopsis

5) more accurate saccadic eye movements

6) larger peripheral visual field

The womens tennis team was selected for this study due to the fact that all
of the visual skills previously mentioned are required for successful tennis play.
The only group that may have a higher visual demand than a tennis player is a
baseball player. However, the sport of tennis allows for a more direct
evaluation of the better player to the lesser player. Whereas in baseball, the
direci comparison of the overail abiiities of a caicher to an ouifieider is not as
easy. By ranking each player at each visual skill tested, and utilizing the



player’s seeding on the team, a direct comparison can be made.

The battery of tests were chosen based on the fact that they are mentioned
in the literature as being required for good athletic performance. Except, in the
case of contrast sensitivity function. No information was found relating it to
athletic performance. Also influencing the selection of the testing, was the ease
of administration at the Ferris State Coilege of Optomeiry Ciinic. The inciusion
of eye dominancy and how it relates to preferred stroke{(backhand or forehand)
into this study was requested by the tennis coach. He had theorized that a right
handed piayer who preferred a forehand shot might be ieft eye dominate, since
that eye wouid have a better view of the ball. in other words a piayer who
preferred a forehand shot would be crossed eye-hand dominate and a player
who preferred a backhand shot would be uncrossed dominate.

The major goal of this project is to determine if certain visual skills can be
singied out as being more effecient in a superior athiete vs. a lesser athlete,in a
visually demanding sport such as tennis. Also, eye dominancy and it’s roie in
tennis will be investigated.

Methods
Static visual acuity at distance:

Visual acuities were taken in a standard room with standard illumination.
The need to see sharply and clearly in any sport goes without saying, especially
in tennis where the baii creates enough blur just by the speed that it moves.

Distance hetergpheria

This measurement of the eye’s alignment was done in a standard room with
standard illumination. The target used was a single snellen ietter one size larger
than the visual acuity. The amount of heterophoria was determined using !oose
prisms according to the athlete’s subjective response. in a study done by Grayiel
et al, they reported significantly lower amounts of heterophoria, at distance,
when comparing twenty-five champion tennis piayers to one hundred and
ninety-four untrained students.4

Near point of convergence (NPC)

The NPC was tested in a standard room with standard illumination. The
target used was a 20/30 nearpoint letter. NPC was recorded as the distance
from the corneal apex to the peint at which the subject experienced diplopia, as
the examiner moved the target closer. if no subjective diplopia was noted, the
objective break of fusion was recorded. in a screening of fifty Little Leaguers
aged eleven to thirteen, Falkowits and Mendel discovered a nearly linear
correlation between NPC and batting averages. The closer the NPC, the higher
the batting average of the subject.s

Vergence fadiiity at distance

Utilizing a 481 and a 8BO loose prism, vergence facility was measured in a
standard room with standard illumination. A single Snellen letter one size larger
than the visual acuity was used as the targei. The ainieie was instrucied fo
say “single® when the target became one, after prism insertion. The vergence
facility was recorded as completed cycles in one minute. In a report comparing
visual skills of athletes to nonathietes, the athletes significantly compieted more
cycles per minute than the nonathletes. s



Distance stereopsis

This is the ability to judge not only how far away a ball or an opponent is but
also how fast and in what direction it is moving. This was measured using the
Howard-Dolman apparatus, with the subject at ten feet. The athlete was
instructed to move the pegs to maximum disparity and then move them cioser
until they appeared to be straight across from each other. Four trials were run
and these were used to determine stereopsis. Olson compared depth perception
between varsity coliege athletes, intramural athletes, and nonathletes, using
the Howard-Doiman apparatus. He found that the varsity athietes had better
stereopsis than the inframural athietes, and the intramural athietes had betier
g{e;eg?cic than tha nanathlatos 7
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Conirasi sensiiiviiy funciion {CSF)
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Saccadic aye movements at distance

Contrary to Christenson and Winkeistein's paper, no relationstin between
saccades and ievei of ai'nieiic nerfurmance was found. in their iesiinu. 'L'nev

nnsownd ananndan nanne olnda ~ $an

o~ T
cdSiicu Salitdues acioi umg 16 a time {6 t.umplt:u: a task. This :nuuy utinzed a
ratio comnaring horizantal roading timo g varticalr

P wissseprins lll” BINFS IEIIIALAS 8 WA NN LEINIL AW T AP LIV

o
ratio, this ehimina tps any contamnation frnm the subiect hp ing a ract talker or

a
c
)
. Y
v

IE -t
Q¢
o &
[+ 9
3
Ppofe
13-}
9
[4=]

S
i
i
4=}

]
(1]
¥
[43)

T rrnllalfrnes nmaltratalnt thhensinssealialedl nlarmess men] aiembinnmilnneeninden

) NIE TESUINS 1T dNdiySisS 01 1S ¥idudi SKii SN0w N0 Signinicani toieiauon
canaratinn athlatae his thair laval of norfarmancra Rocconthsy cludine havo
vuru. wh 400 '3 WA A0SR A -, B0 Brdl 1% ¥ Wwd W r\'l.v. SEOWLAS %Ay L} v\'ll‘l” W AUSAARAr P B0UA ¥ 4

nennneraj recoumuon_ 1 Addiilonai iesiing needs io be performed io deiermine

2o Bododee

Yauidily.
Eve uominancy

These findings sirongiy agree wiin Foriai and Romano’s siudy. The resuiis
are as follows: Fi-miked, #2-mixed, F3-Crossed, ¥5-Trossed, FH-uncrossed,
#7-mixed #§-uncrocsed #0-uncrossed. While guo: dominanes i an inhartod
trait, thus untrainable it could prove useful when “tailoring” a player’s game to
inem. ii shouid be noied ihai, as a resuil of her sirabismus, piayer #¢°s resuiis
Were not inciuded in the evaluation.

Contrast Sensitivity Function (CSF)

Resuiis, from iesiing of ihis visuai skiii, reveais no significani daia. Aii .
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raciiity at distance, distance siereopsis. and characierisiics of eye dominancy
There are aiso areas that need further evaiuation before definite CoONCIUSIoNS
tan be made. However erly utilizing information from this study and
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