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Table 1. Refractive error of participants

RE LE
Participants
Sph (D) Cyl (D) Sph (D) Cyl (D)
#1 -1.00 —-0.50 -1.25 -0.25
#2 —-0.75 -0.25 -0.75 —-0.25
#3 -2.50 —-0.75 -2.50 —-0.75
#4 —-0.50 0.00 —-0.50 0.00
#5 0.25 -0.25 0.25 -0.25
#6 -3.00 —-0.75 -3.25 -0.75
#7 -0.75 —-0.50 -1.00 —-0.50
#8 —4.00 -0.72 -3.75 —-0.75
#9 —0.50 0.00 —-0.50 0.00
#10 —-2.00 —-0.50 -2.50 —-0.50
#11 —0.75 0.00 -1.00 0.00
#12 —-2.00 0.00 -1.75 0.00
#13 -2.75 —-0.75 -2.75 -0.50
#14 -1.25 —-0.50 -1.00 —-0.50
#15 -3.50 —-0.50 -3.25 -0.50
Mean= Std|-1.67£1.26|-0.40£0.30|—1.70£1.21|{-0.37£0.28
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Fig. 3. Satisfaction score with uncorrected astigmatism (Q1.
Satisfaction score with swimming goggle. Q2. Satisfaction
score related to asthenopia after 10 min of wearing
swimming goggle. Q3. Satisfaction score with swimming
goggles for walking).
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Table 2. VA difference between in-air and underwater (paired-sample T test)

Goggle In-air Under water VA difference between P value
prescription Mean Std Mean Std In-air and under water (sig if p<0.05)

+3.00D 0.752 0.129 0.851 0.118 —0.099 0.034*
+2.50D 0.657 0.144 0.703 0.143 —0.045 0.397
+2.00D 0.453 0.098 0.504 0.119 —-0.051 0.215
+1.50D 0.304 0.094 0.327 0.090 —0.023 0.280
+1.00D 0.128 0.038 0.169 0.055 —0.041 0.042*
+0.50D 0.027 0.031 0.063 0.031 —0.036 0.005*

0.00D —-0.025 0.036 0.015 0.043 —-0.040 0.011*
—0.50D —-0.016 0.025 —0.017 0.040 0.001 0.913
-1.00D —-0.021 0.031 0.001 0.012 —-0.023 0.018*
-1.50D 0.003 0.031 0.028 0.053 —0.025 0.115
—2.00D 0.049 0.033 0.125 0.072 —-0.075 0.008*
—2.50D 0.123 0.050 0.201 0.073 —-0.079 0.055
-3.00D 0.197 0.079 0.327 0.108 —-0.129 0.054
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Assessment of Visual satisfaction & Visual Function with
Prescription Swimming goggles In-air and Underwater

Byoung-Sun Chu™

Dept. of Optometry and Vision Science, Institute for eye-functional promotion,
Catholic University of Daegu, Kyungsan 712-702, Korea
(Received May 21, 2013: Revised October 30, 2013: Accepted December 14, 2013)

Purpose: To investigate the visual function with prescription swimming goggles. Methods: 15 university students
(mean age: 221+ 1.54 years) participated, with a mean distance refractive error of RE: S-1.67 D/C-0.40 D, LE: S-
1.70D/C-0.37 D. Inclusion criteria were no ocular pathology, able to wear soft contact lenses to correct their
refractive error to emmetropia and able to swim. Participants were fitted with contact lenses to correct all
ametropia. Subjective evaluation for satisfaction of visual acuity, asthenopia and balance were also measured
using a questionnaire while wearing swimming goggles with cylinder (C+1.50 D, Ax 90°) compared with plano
sphere outside the swimming pool area. Visual acuity was assessed using the same ETDRS chart. The prescription
swimming goggles powers were assessed in random order and ranged in power from S+3.00 D to S-3.00 D in 0.50 D
steps. Results: Subjective evaluation was significantly worse for the swimming goggles with cylinder than for the
plano powered goggles for all 3 questions, visual acuity, asthenopia and balance. Visual acuity were significantly
affected by the different power of the swimming goggles (p<0.05), but there was no significant difference
between the in-air in-clinic and underwater in-swimming pool measures (p=0.173). However, visual acuity
measured in the clinic was significantly better than underwater for some swimming goggle powers (+3.00, +1.00,
+0.50, 0, —1.00 and —2.00 D). Conclusions: Wearing swimming goggles underwater may degrade the visual
acuity compared to within air but as the difference is less than 1 line of Snellen acuity, and it is unlikely to result
in significant real-life effects. Having an incorrect cylinder correction was found to be detrimental resulting in
lower score of satisfaction. Considering slippery floor of swimming pool area, it can be a potential risk factor.
Therefore, it is important to correct any refractive error in addition to astigmatism for swimming goggle.

Key words: Prescription swimming goggles, Visual acuity, Astigmatism, Balance, Underwater vision
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