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ABSTRACT
Background: There are epidemiological studies which suggest that the athletic population is underserved by the eye care
professions. The purpose of this investigation was to compare the epidemiological and visual examination findings from a
cohort of amateur athletes to a similar cohort of amateur athletes that had been tested 10 years previously.
Methods: Data collected from the 2009 Amateur Athletic Union Junior Olympic Games (AAUJOG) was analyzed and
compared to data gathered from the 1997 and 1998 AAUJOG. A total of 12 sports were represented by 116 athletes,
ranging in age from 6 to 18 years. Protocols were similar between the two screening events and included a history and
appropriate vision examinations. Performance-based testing was calculated and compared to previous research by age
group and sporting activity.
Results: Among the 2009 athletes, more than 29% of participants had not received eye care for >3 years, with more
than 20% indicating that they had never been examined by an eye care professional. This was slightly better than the
1997/8 rates. None of the 2009 athletes used the appropriate protective eyewear to prevent ocular injuries as compared
to 1% in 1997/8. The most common visual symptoms were headaches, difficulty seeing, and light sensitivity. Comparing
performance between the two screening events, no significant differences were identified. Increased performance with
increased age for most tests was documented.
Conclusions: The results of this study indicate a continued need for optometric services within the athletic population to
ensure that the visual system is not limiting athletic performance and that eye protection is used to prevent injury.
Keywords: eye care, eye protection, optometry, sports vision

Introduction
The American Optometric Association Sports Vision
Section’s (AOASVS) mission is dedicated to advancing the
quality and delivery of optometric sports vision care through
education, injury prevention, and enhancement of the visual
performance of athletes.1 The AOASVS recently celebrated
its 30th anniversary, and both practitioners and researchers
have shown a significantly increased interest in vision and its
relationship to the athletic population.2 Unfortunately, sports
vision evaluations continue to demonstrate a need for more
optometric services within this population.
Athletic success and dependence on enhanced visual
skills has been debated for many years, and to date, a direct
relationship between these has not been demonstrated. Some
research indicates that successful athletes have enhanced visual
skills that the general population lacks, while other studies
dispute any differences between the visual attributes of athletes
and nonathletes.3-12
The Amateur Athletic Union Junior Olympic Games
(AAUJOG) is a national multi-sport event that is the largest
annual youth competition in the United States.13 Since 1997,
the AOASVS has conducted free vision screening evaluations
for athletes competing at these events. These sports vision
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screenings have played an essential part in developing an
epidemiologic profile of the visual attributes of this young
athletic population. Additionally, the AAUJOG evaluations
have aided in the establishment of standardized testing
protocols, have assessed new sports vision equipment, and
have identified vision problems in these athletes. By screening
athletes of different ages, competition levels, and specific
sporting activities, normative data for this athletic population
has been generated that can be compared to data in the general
population.
The purpose of this study was to collect data from the
2009 AAUJOG sports vision screening and to compare these
results to data generated from the same events held in 1997
and 1998. This study investigated epidemiologic changes and
identified differences in eye care education, vision-related
problems, and normative data for sports vision performance
within this young athletic population.

Methods
In July 2009, the AOASVS of the Illinois College of
Optometry and the Indiana University School of Optometry
provided a sports vision screening for the AAUJOG held in
Jacksonville, IL. All of the estimated 10,000 athletes were
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Table 1. Distribution of Athletes by Sport (N = 109)
Sport

Table 3. Last Eye Examination (N = 113)
Last eye examination

No.

%

Frequency

%

Taekwondo

31

28

Never

24

21

Jump Rope

24

22

< 1 year

38

34

Karate

18

17

1 to < 2 years

21

19

Bowling

10

9

2 to < 3 years

20

17

> 3 years

10

9

Gymnastics

7

6

Baseball

6

5

Power Lifting

4

4

Skipping

3

3

Table Tennis

2

2

Correction

No.

%

108

93.1

Table 4. Refractive Correction Worn by Athlete (N = 114)

Volleyball

1

1

None

Softball

1

1

0

0

Baton

1

1

Prescription sports
protective eyewear

Soccer

1

1

Non-prescription
sports protective
eyeware

0

0

Table 2. Symptoms Experienced by Athletes (N = 116)

Standard spectacles

6

5.2

Contact lenses

11

9.5

Symptom

No.

%

Difficulty seeing

21

18.1

Headaches

21

18.1

Sensitivity to lights

17

14.7

Blurred vision after close work

5

4.3

Reduced performance as stress builds

4

3.4

Difficulty following moving objects

3

Reduced peripheral vision

2

Poor depth perception

2

1.7

Rigid Gas-Permeable

1

9

Lack of consistency of play

1

0.9

Unreported

5

46

Table 5. Type of Contact Lens Correction Used (N = 11)
Contact lens type

%

Soft Sphere Daily

4

36

0

0

2.6

Soft Sphere
Extended Wear

1.7

Soft Toric

1

9

given the opportunity to take part in the screening. For those
who volunteered for the vision screening, a standardized
history form and testing procedures as outlined the AOASVS
protocols were used.1 Included in the history was a series of
questions addressing both sports vision performance and
near binocular vision. These nearpoint-related binocular
vision questions were added in order to help identify the
presence of binocular vision dysfunction in this school-aged
population. Most of these screening protocols were identical
to those used at the same events in 1997 and 1998. This
included visual acuity, dominant eye/hand–Wisconsin sports
vision program dominance wand (WSVP), internal health
of the eye, external health of the eye, color vision, Randot
stereopsis, cover test, tachistoscope, eye movements (Ober II
Visagraph), eye-hand coordination, foot speed, hand speed,
contrast sensitivity, and speed of stereopsis.14 In addition,
a protocol measuring distance stereopsis was performed in
2009, although it was not performed in the 1997 and 1998
screenings. Distance stereopsis was measured with the Howard
Dolman Stereoacuity Test under normal room illumination at
6 meters (20 feet).15 The athlete was seated with habitual sports
vision correction. Five trials for stereopsis were performed at
stereopsis levels corresponding to 30.94, 20.63, 13.75, 6.88,
98

No.

and 3.44 seconds of arc. Stereoacuity was recorded at the level
at which 3 or 4 correct responses were given. The athlete was
asked to respond quickly without moving their body or head.
The Indiana University School of Optometry and the Illinois
College of Optometry Institutional Review Boards approved
the screening and protocols.
Descriptive statistics, including means, frequency counts,
and percentages, were calculated for each of the variables.
Where appropriate, paired sample t-tests, Kruskal-Wallis
1-Way ANOVA, and multiple comparisons were calculated
using SPSS software (IBM, Armonk, NY).

Results
One hundred and sixteen athletes were examined during
the 2009 Games, as compared to 449 in the 1997-98 Games.
At both screenings, 52% of the athletes were male, and 48%
were female. In 1997-98, the athletes’ ages ranged from 5 to
19 years (mean 12.9), while in 2009, the athletes’ ages ranged
from 6 to 16 years (mean 12.4). Table 1 shows a comparison of
the sports in which the athletes participated.
Of the athletes with a complaint, in 2009, difficulty seeing
and headaches tied as the most commonly reported symptoms,
while in 1997-98, headache was the most frequent complaint
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(Table 2). The time at which the athletes reported having
their last eye exam in a doctor’s office is shown in Table 3.
Table 4 shows the participants’ use of eyewear, both protective
and prescription correction, for sporting activities, with a
breakdown of the type of contact lenses used by the athletes
shown in Table 5.
Visual examination findings are shown in Tables 6-15. In
2009, only right or left eye dominance was determined, while
in 1997-98, central dominance and non-dominance were
also considered. Also, only in 2009 were the hand dominance
and eye-hand dominance patterns determined. Analysis of
the Howard Dolman distance stereopsis testing in 2009 by
ANOVA revealed no statistical differences across age brackets.
Analysis of tachistoscope testing by ANOVA and multiple
comparisons revealed a significant difference (p<0.01) between
the age groups of the athletic population. Similar to our
previous evaluation, older participants were able to get a higher
score, or more numbers correct, than younger age subjects.
Analysis of ocular motor movement testing using an Ober II
Visagraph by ANOVA and multiple comparisons showed no
statistical difference between age groups for fixation losses/10
seconds or for saccades/15 seconds. Results of the Wayne
Saccadic Fixator analysis by ANOVA and paired sample t-tests
showed statistically improved performance with increasing age
groups on all proaction and reaction testing.
Gross evaluation of the anterior segment and undilated
direct ophthalmoscopy of the posterior segment were performed
on the screened participants. In 2009, all participants were
found to have healthy anterior and posterior segments, and
no athletes manifested ocular pathology. In 1997-98, 2.4%
had an eyelid pathology, and 1% each had a conjunctival or
a corneal abnormality. Strabismus was observed in only one
subject during the vision screening evaluations. This athlete
presented with esotropia at both distance and near. Color
vision deficiency was suspected in 2 participants. Further
evaluation would be necessary to determine a specific color
vision deficient diagnosis.

Discussion
This study collected data from the 2009 AAUJOG sports
vision screening and compared these results to data generated
from the same events held in 1997 and 1998. The results of
this study demonstrate important epidemiologic features of the
young athletic population. More than 20% of the athletes had
never received a comprehensive eye examination, and another
8% of the athletes reported no eye care in more than 3 years.
In 1997 and 1998, 25% of the young athletic population
reported no eye care service prior to the screening evaluation,
and 14% had no eye care in more than 3 years.14 While the
percentages in 2009 are better than those from a decade before,
they are still disturbingly high.
Similar to results obtained during the 1997 and 1998
vision screening, in the 2009 screening, the lack of use of
protective eyewear in this young population is alarming. No
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Table 6. Habitual Visual Acuity: Right Eye (N = 116)
Visual acuity

Frequency

%

< 20/20

34

29

20/20

47

41

20/25 to 20/40

29

25

20/50 to 20/100

4

3

> 20/100

2

2

Table 7. Uncorrected Refractive Error
Right eye (N = 85)
Refractive error

Frequency

%

-10.00 to -2.00

3

4

-1.99 to -0.75

2

2

+0.75 to -0.75

49

58

+0.76 to +1.99

25

29

+2.00 to +10.00

6

7

Left eye (N = 83)
Refractive error

Frequency

%

-10.00 to -2.00

1

1

-1.99 to -0.75

4

5

+0.75 to -0.75

49

59

+0.76 to +1.99

24

29

+2.00 to +10.00

5

6

Table 8. Uncorrected Cylinder Power
Right eye (N = 41)
Refractive cylinder

Frequency

%

< -0.75

29

71

-0.75 to -2.25

11

27

> -2.25

1

2

Left eye (N = 35)
Refractive cylinder

Frequency

%

< -0.75

27

77

-0.75 to -2.25

8

23

> -2.25

0

0

Table 9. Uncorrected Cylinder Axis
Right eye (N = 42)
Axis

Frequency

%

31 - 60

0

0

61 - 120

8

19

121 - 150

1

2

151 - 30

33

79

Left eye (N = 34)
Axis

Frequency

%

31 - 60

0

0

61 - 120

3

9

121 - 150

1

3

151 - 30

30

88
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Table 10. Eye and Hand Dominance

Table 15. Wayne Saccadic Fixator: Reaction

Dominant eye (N = 116)
Eye

Frequency

%

Right

62

53

Left

54

47

Number
of buttons
pressed

Age

Means

SD

N

5 to 9 years

14.67

4.98

12

10 to 14 years

20.68

3.11

25

15 to 19 years

22.45

4.62

20

5 to 9 years

63

12.14

12

10 to 14 years

75.24

19.97

25

15 to 19 years

85.65

12.21

20

Dominant hand (N = 114)
Eye

Frequency

%

Right

102

89

Left

12

Reaction
speed
(seconds)

11

Eye-hand dominance (N = 114)
Pattern

Frequency

%

Same Side

61

54

Crossed

53

46

Table 11. Howard Dolman Static Distance Stereopsis
Age

Mean sec arc

SD

N

5 to 9 years

9.15

7.43

24

10 to 14 years

9.38

8.02

59

15 to 19 years

9.46

8.95

32

Table 12. Tachistoscope (number correct out of 18)
Age

Mean sec arc

SD

N

5 to 9 years

8.29

2.85

25

10 to 14 years

11.08

2.73

59

15 to 19 years

13.25

2.59

32

Table 13. Ober II Visagraph
Fixation
losses/10 sec.

Saccades/15 sec.

Age

Means

SD

N

5 to 9 years

8.12

5.4

25

10 to 14 years

9.36

5.82

56

15 to 19 years

8.26

7.29

31

5 to 9 years

22.58

6.38

25

10 to 14 years

24.48

9.33

56

15 to 19 years

27.32

9.6

31

Table 14. Wayne Saccadic Fixator: Proaction
Age
1st proaction
(no. in 30 sec)

Saccades/15 sec.

100

Means

SD

N

5 to 9 years

20

3.86

14

10 to 14 years

27.88

4.5

48

15 to 19 years

33.41

7.1

22

5 to 9 years

22.14

4.02

14

10 to 14 years

31.04

4.44

48

15 to 19 years

36.77

4.58

22

participants in our screening reported the use of protective
sports eyewear, plano-shield or prescription, compared to the
1% of athletes evaluated 10 years prior who reported wear of
American Society for Testing and Materials-approved (ASTM)
protective eyewear.16 Reports of standard spectacle wear were
5.2% in this athletic population, and 9.5% of the athletes wore
contact lenses.
Children and adolescents share the highest incidence of
sports-related ocular injuries. Highest-risk sporting activities
for ocular injuries are those sports that use a rapidly moving
object or involve aggressive body contact,17 and according to
Nelson et al., baseball (31%), basketball (15%), tennis (14%),
and hockey (13%) have the highest risk of eye injury.18 Sports
with the fewest reports of ocular trauma include swimming,
track and field, and gymnastics.
Protective eyewear is available for most sporting activities
and is recommended by the Committee on Sports Medicine
and Fitness for all youths involved in organized sports.5 Even
though eyewear protection has substantially reduced the
incidence and severity of eye injuries, there appears to be a lack
of awareness among athletes about the importance of vision
care and vision correction for sporting events.19 In addition, the
young athletic population seems to be undereducated in areas
of sports vision correction and standard protective eyewear for
contact sports where there is an increased risk for eye injuries.
It cannot be ruled out that some athletes prefer not to use
protective eyewear because of a perceived notion that it may
cloud their vision if the lenses get dirty, sweaty, foggy, etc.
Because compliance with protective eyewear continues
to appear problematic with young athletes, it is necessary to
increase optometric services and ocular safety education to
this population. Vision care for athletes must include not
only routine vision care, but also education on eye protection,
ophthalmic products, and current recommendations for
specific sports. Despite the apparent unawareness of optometric
services, many practitioners continue to report concerns over
prevention of eye injuries and to describe efforts to promote
the use of sports correction and protective eyewear in their
practices.19 Many optometrists feel that there is a large potential
for growth in the sports vision services.20
The incidence of visual symptoms and refractive error
found at the Junior Olympic Games are similar to the general
population.14 This suggests that Junior Olympic athletes do not
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have superior visual acuity or greater refractive independence
than non-athletes. In fact, results from the present study show
that 5.1% of athletes screened presented with a monocular
visual acuity of less than 20/40, a slightly higher percentage
than was found in similar screenings 10 years earlier.14 Contact
lenses were worn by 9.5% of participants, and 5.2% reported
use of spectacle lenses. Although just over 90% of the athletes
in our study did not use vision correction, most athletes can
benefit from a sport-specific refractive prescription, tinted
spectacle or contact lenses, and protective eyewear.21
Contact lens wear is popular among athletes. In our
study, we found that a much smaller percentage of athletes
were using contact lenses compared to similar age groups in
the general population. It has been suggested that contact lens
wear can improve athletic competence and self-esteem in areas
such as perceived physical appearance and social acceptance
over spectacle wear for refractive correction.22,23 In a survey
conducted by Zieman et al., 84-94% of optometrists preferred
contact over spectacle lens wear for athletes, and 85% preferred
fitting soft contacts over a gas permeable material.19 Although
it appears that optometrists promote the use of contact lenses
for sporting activities, it would seem that this perception is
skewed towards older age groups based on our study results.
This persists despite the evidence demonstrating that children
as young as 8 years old are capable of wearing and handling
contact lenses.24 There is a continued need for promoting and
educating young athletes on the option of contact lens wear.
Refractive error greater than ±0.75 D was found in
approximately 30% of participants. Several studies have
reported the prevalence of myopia, hyperopia, and astigmatism
in school-aged children. Many refractive error studies in children
report similar percentages of refractive error; summarizing
many studies, there is a range of prevalence of hyperopia
from 4.6% to 23%, myopia from 2% to 55%, and astigmatic
prevalence is around 16%.25-29 Our findings of the incidence
of hyperopia (4.3%), myopia (25%), and astigmatism (10.4%)
appear similar to those of the general population.
With regard to sports vision performance, several
performance norms were gathered during the screening of the
athletic population during our study. With the help of sports
vision screening instruments, we were able to gather data for
various athletic age groups concerning eye movements, depth
perception, speed of recognition, eye-hand coordination, and
visual reaction time, which are aspects of the visual system that
are commonly used during various sporting activities.
It has been shown that 20% to 40% of the population
is cross-dominant; i.e., favoring one hand, eye, ear, or foot
for some tasks and the other one for other tasks, similar to
our study results.30 Although many studies have attempted
to establish dominance patterns that benefit the success of
athletes, the advantages and disadvantages of dominance
patterns are inconclusive.31-34 Even so, this testing procedure is
nevertheless a common screening assessment in sports vision
evaluations.
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All functions of oculomotor control can be crucial in
providing accurate and precise visual information during
sports tasks. The three oculomotor functions that provide
information are pursuit and saccadic eye movements and
steadiness of fixation. Research shows that these three aspects
of oculomotor control are of a better quality in athletes
compared to non-athletes.5 Looking mainly at saccadic eye
movements and fixation steadiness, most studies have found
that successful athletes have steady fixation35 and quick saccadic
abilities described by a short initiation latency time.36,37 In
the previous 1997 and 1998 study, analysis of the Ober II
Visagraph showed statistical differences between age groups for
fixation losses/10 seconds but no difference between groups
for saccades/15 seconds.14 In 2009, no significant difference in
either test protocol was demonstrated, suggesting that overall
performance is not associated with age and growth.
Athletes are required to make precise judgments of depth
and spatial localization in many sporting activities. Studies
looking at superior depth perception in athletes verses nonathletes have given mixed results.38,39 Our results indicate
a lack of statistical difference between different age groups
of athletes. Further analysis comparing norms between the
general population and athletes is needed to determine whether
superior stereopsis skills are more prevalent in youth athletes.
Eye-hand coordination and visual reaction time have been
found to be superior in the athletic population.7 Our research
aimed to develop norms for the widened design, dual Wayne
Saccadic Fixator instrument for a more peripheral screening
test. Similar to normative data collected from the single-use
Wayne Saccadic Fixator, we found a significant increase in speed
and accuracy with increasing age. In comparison, between the
first proaction and second proaction series, statistical analysis
revealed increased performance for each age group, indicating
that a significant learning curve is gained after a one-time test
screening. Additional research is needed in order to develop a
threshold of increased performance based on attempted trial
periods for more accurate testing and recording methods for
athletes.
Lastly, results generated 10 years prior found that the
number of correct responses on the tachistoscope correlated
directly with athletes’ age.14 The same result was found in our
study. Tachistoscope testing evaluates the athlete’s ability to
analyze visual information rapidly. A review of the literature
indicates that experienced athletes have superior ability in this
aspect of vision and can evaluate information more quickly
than non-athletes in sporting situations encountered in cricket,
volleyball, tennis, and “fast ball” sports.5

Conclusion
The sports vision evaluation and performance testing
shows a continued need for optometric services and education
for young athletes. Performance testing shows improved
visual skills with increasing age and indicates that sport
evaluations and testing norms should be separated based on
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age. It is unknown at this time whether different sporting
activities influence normative data for athletes. Further study
is warranted for specific sports. Additionally, future studies are
needed in order to establish a relationship between visual skills
and performance in young athletes.

References
1.

American Optometric Association: Sports Vision Section. http://www.aoa.org/
x4787.xml. Last Accessed December 5, 2013.

2.

Beckerman SA, Hitzeman S. The ocular and visual characteristics of an athletic
population. Optometry 2001;72:498-509.

3.

Classe JG, Semes LP, Daum KM, Nowakowski R, et al. Association between
visual reaction time and batting, fielding, and earned run averages among
players of the southern baseball league. J Am Optom Assoc 1997;68:43-9.

4.

Classe JG, Daum K, Semes L, Wisniewski J, et al. Association between eye and
hand dominance and hitting, fielding, and pitching skill among players of the
southern baseball league. J Am Optom Assoc 1996;67:81-6.

24. Walline JJ, Jones LA, Rah MJ, Manny RE, et al. Contact lenses in pediatrics
(CLIP) study: chair time and ocular health. Optom Vis Sci 2007;84(9):896902.
25. Zhao J, Pan X, Sui R, Munoz SR, et al. Refractive error study in children: results
from Shunyi district, China. Am J Ophthalmol 2000;129(4);427-35.
26. Morgan IG, Rose KA, Ellwein LB. Is emmetropia the natural endpoint for
human refractive development? An analysis of population-based data from the
refractive error study in children (RESC). Acta Ophthalmol 2010;88(8):877-84.
27. Phokharel GP, Negrel AD, Munoz SR, Ellwein LB. Refractive error
study in children: Results from Mechi zone, Nepal. Am J Ophthalmol
2000;129(4):436-44.
28. Giordano L, Friedman DS, Repka MX, Katz J, et al. Prevalence of refractive
error among preschool children in an urban population: the Baltimore Pediatric
Eye Disease Study. Ophthalmol 2009;116:739-46.
29. Czepita D, Mojsa A, Zejmo M. Prevalence of myopia and hyperopia among
urban and rural schoolchildren in Poland. Ann Acad Med Stetin 2008;54:1721.
30. Robison S, Jacobsen S, Heintz B. Crossed Hand-Eye Dominance. J Optom Vis
Dev 1997;28:235-45.

5.

Erickson G. Sports Vision: Vision care for the enhancement of sports
performance. Philadelphia: Butterworth-Heinemann, 2007.

6.

Beckerman S, Fornes AM. Effects of changes in lighting level on performance
with the AcuVision 1000. J Am Optom Assoc 1997;68:243-9.

7.

Montes-Mico R, Bueno I, Candel J, Pons A. Eye-hand and eye-foot visual
reaction times of young soccer players. Optometry 2000;71:775-80.

32. Laby DM, Kirschen DG, Rosenbaum AL, Mellman MF. The effect of ocular
dominance on the performance of professional baseball players. Ophthalmol
1998;105:864-6.

8.

Quintana MS, Roman IR, Calvo AL, Molinuevo JS. Perceptual visual skills
in young highly skilled basketball players. Perceptual and Motor Skills
2007;104:547-61.

33. Jones LF 3rd, Classe JG, Hester M, Harris K. Association between eye
dominance and training for rifle marksmanship: a pilot study. J Am Optom
Assoc 1996;67:73-6.

9.

Wood JM, Abernathy B. An assessment of the efficacy of sports vision training
programs. Optom Vis Sci 1997;74:646-59.

34. Sugiyama Y, Lee MS. Relation of eye dominance with performance and
subjective ratings in golf putting. Percept Mot Skills 2005;100:761-6.

10. Huges PK, Bhundell NL, Walters JM. Visual and psychomotor performance of
elite, and intermediate and novice table tennis competitors. Clin Exp Optom
1993;76(2):51-60.
11. Fremion AS. Binocular and monocular visual function in world class tennis
players. Binoc Vis 1985;1(3):147-54.
12. Christenson GN, Winkelstein AM. Visual skill of athletes versus nonathletes:
development of a sports vision testing battery. J Am Optom Assoc
1988;59:666-75.
13. AAU Junior Olympic Games http://aaujrogames.org/ Last Accessed April 24,
2016.
14. Beckerman S, Hitzeman SA. Sports vision testing of selected athletic
participants in the 1997 and 1998 AAU Junior Olympic Games. Optometry
2003;74:502-16.
15. Howard Dolman. Lafayette Instrument Company. Lafayette, Indiana. www.
lafayetteinstrument.com. Last Accessed December 5, 2013.
16. Capae Filipe JA, Barros H, Castro-Correia J. Sports-related ocular injuries: a
three-year follow up study. Ophthalmol 1997;104:313-8.
17. Catalano RA. Eye injuries and prevention. Ped Ophthalmol 1993;40:827-39.
18. Nelson LB, Wilson TW, Jeffers JB. Eye injuries in childhood: Demography,
etiology, and prevention. Pediatrics 1989;84:438-41.
19. Zieman BG, Reichow AW, Coffey B. Optometric trends in sports vision:
knowledge, utilization, and practitioner role expansion potential. J Am Optom
Assoc 1993;64(7):490-501.

31. Laborde S, Dosseville FE, Leconte P, Margas N. Interaction of hand
preference with eye dominance on accuracy in archery. Percept Mot Skills
2009;108:558-64.

35. Vickers JN. Gaze control in putting. Perception 1992;21:117-32.
36. Adolphy RM, Vickers JN, Laplante G. The effects of training visual attention
on gaze behavior and accuracy: a pilot project. Int J Sports Vis 1997;4:29.
37. Elmurr P, Cornell E, Heard R. Saccadic eye movements (part 2): the effects of
practice on saccadic reaction time. In J Sports Vis 1997;4:13.
38. Laby DM, Rosenbaum AL, Kirschen DG, Davidson JL, et al. The visual
function of professional baseball players. Am J Ophthalmol 1996;122:476-85.
39. Christenson GN, Winkelstein AM. Visual skills of athletes versus
nonathletes: development of a sports vision testing battery. J Am Optom
Assoc 1988;59:666-75.

Correspondence regarding this article should be emailed to Stephen A. Beckerman,
OD, at sberkerm@ico.edu. All statements are the authors’ personal opinions
and may not reflect the opinions of the representative organizations, ACBO or
OEPF, Optometry & Visual Performance, or any institution or organization
with which the authors may be affiliated. Permission to use reprints of
this article must be obtained from the editor. Copyright 2016 Optometric
Extension Program Foundation. Online access is available at www.acbo.org.au,
www.oepf.org, and www.ovpjournal.org.
Beatty RM, Bakkum WB, Hitzman SA, Beckerman SA. Sports vision
screening of Amateur Athletic Union Junior Olympic athletes: A ten-year
follow-up. Optom Vis Perf 2016;4(3):97-102.

20. Hitzeman SA, Beckerman SA. What the literature says about sports vision.
Optom Clin 1993;3(1):145-69.
21. Vinger PF, Duma SM, Crandall J. Baseball hardness as a risk factor for eye
injuries. Arch Ophthalmol 1999;117:354-8.
22. Walline JJ, Jones LA, Sinnott L, Chitkara M, et al. Randomized trial of the
effect of contact lens wear on self-perception in children. Optom Vis Sci
2009;86(3):222-32.

The online version of this article
contains digital enhancements.

23. Walline JJ, Gaume A, Jones LA, Rah MJ, et al. Benefits of contact lens wear for
children and teens. Eye Contact Lens 2007;33(6):317-21.
102

Optometry & Visual Performance

Volume 4 | Issue 3 | 2016, June

