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Fig. 1. Aided Decimal Visual Acuity in the Group 1 and 2.
Error bars represent standard deviations.
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Fig. 2. Spherical refraction (D) in the Group 1 and 2.
Error bars represent standard deviations.
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Fig. 3. Number of eyes of changed spherical refraction (D) in
the Group 1 and 2.

test). A3 thAF 209t F 13¢H65%)S ZPIEE AR &
T A et It 1Y 39(15%) S-0.25
D 3712 B, 42H20%)S $-0.50 D 712 B}
(Fig. 3).

3. 72| 7H 2HH (D) &=

Group 1(15 cm FA|AE])S] AvlEZE ARE A A
T FHELS 284+221 D o]Fa, AMR AZE AAY
T FAEe 3.10+2.17 DItk 98 obES g}
3 APAE FAIGE T 5E & HAE -2.954+2.07 D,
105 & Al E —2.954£2.07 D, 15% 3 ArloE -2.85
+2.07 DO.E JEPtHFig. 4). ZVEE AR H 97
T A AL AE, 98 HES FE slar A
E FAIS & 5% 3 AL 107 = AL 2E]a 15% = A
ARz 9AE T 2EES v oS uf BAIFeE
otk ZAle] F7hE & AME AFont #E HAo
(p=0.001, p=0.464, p=0.464, p>0.999, paired-samples t test).

Group 2(40 cm FA| AE])e] AvfEZE ALE A A
T =FHHEE ~1.03+1.95 D o], AL FF AT
T ZFHEE 1,16+ 1.95 Dot} Y& o3-S 8- 3
I LAHAE FAISE F 5 T HALel= -1.06+1.94 D,

Vol. 17, No. 3, September 2012

-6.00
550
-5.00
-450
-4.00
350
-3.00 ——
-250
-2.00
-150

pherical Refraction [D)

S
¢ "
un
(=]

5

o
8

BUSP AUSP 5 minutes 10 minutes

Time

15 minutes

Fig. 4. Spherical refraction (D) in the Group 1 during the study.
Error bars represent standard deviations.
BUSP=before using smartphone, AUSP=after using
smart phone.
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Fig. 5. Spherical Refraction (D) in the Group 2 during the study.
Error bars represent standard deviations.
BUSP = before using smartphone, AUSP = after using
smart phone.
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Aided Distance Visual Acuity and Refractive Error Changes
by Using Smartphone
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Purpose: This study was conducted to research any effect on aided distance visual acuity and refractive error
changes by using smartphone at near for long term. Methods: 20(20.61+0.9 years) young adults subjects with no
ocular diseases, over 0.8 of aided distance visual acuity, normal amplitude of accommodation and normal
accommodative facility agreed to participate in this study. The subjects were divided into two group, Group 1 (15
cm fixation distance) included 10 subjects and Group 2(40 cm fixation distance) included 10 subjects. Aided
distance visual acuity and refractive error were measured before and after using smartphone for 30 minutes by
auto-chart project (CP-1000, Dongyang, Korea), phoropter (VT-20, Dongyang, Korea), auto refractor-keratometer
(MRK-3100, Huvitz, Korea). After then, the subjects looked at distance with wearing spectacles. Refractive error
was measured at 5 minutes, 10 minutes, and 15 minutes later, respectively. Results: After using smartphone at 15
cm for 30 minutes, there was statistically significant reduction of aided distance visual acuity (p=0.030) and
increasing myopia (p=0.001). The increased myopia was not statistically significant after 5 minutes rest (p=0.464).
However there was no statistically significant changes in aided distance visual acuity (p=0.163) and refractive
error (p=0.077) after using smartphone at 40 cm for 30 minutes. Conclusions: It is recommend to keep 40 cm off
the smartphone from eyes to avoid any aided distance visual acuity and refractive error changes. If smartphone is
used closer than 40 cm, a rest for 5 minutes is also recommend after every 30 minutes use with smartphone to
avoid any aided distance visual acuity and refractive error changes.
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