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Abstract

Purpose. In this study, The change of the accommodation function due to the use of a smartphone
was objectively evaluated using an Auto Refractokeratometer and was to investigate the effect of
accommodation response and microfluctuations of accommodation on stable fatigue.

Methods. Twenty subjects (20 males, 20 females) who had no abnormalities in ophthalmic disease
and strabismus, diplopia, suppression, convergence and ocular movement, and corrected visual acui-
ty and unaided visual acuity of 0.8 or more were performed. The average age of the participants is
(21.78 + 1.78) years old. The refractive power of the eye was measured using an Auto
Refractokeratometer (Speedy-i K-model, Righton Mfg Co. Tokyo Japan), and the equivalent spher-
ical power was automatically calculated from the measured refractive power. The accommodation
response amount was calculated for the accommodation stimulation amount in 8 steps in 0.5D in-
crements from + 0.50D to -3.00D in the calculated equivalent spherical power. The micro-
fluctuations of accommodation in the high frequency region was calculated according to the change
in the amount of the accommodation stimulus. At this time, the spectral power of the micro-
fluctuations of accommodation was analyzed by Fast Fourier Transformation (FFT).

Results. After using the smartphone, it was found that the accommodation response to accom-
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modation stimulation decreased and the microfluctuations of accommodation increased.

Conclusions. It can be said that the use of a smartphone affects the accommodation response and
the microfluctuations of accommodation, thereby causing a accommodative stable fatigue. Therefore,
it is thought that the use of a smartphone for a long time may bring about a change in the accom-

modation function.

Key words : Accommodation, Accommodation response, Microfluctuations of Accommodation,
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(Table 1, Figure 1).
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Table 1. The comparison of accommodative
facility measured by flipper

Accomquatwe before after
facility
Flipper(cpm) 8.97+2.63 7.04+2.40
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: \

Accommodativefacility with flipper (cpm)

before after

Figure 1. The comparison of accommodative facility

measured by flipper
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Table 2. Response of accommodation after using
your smartphone to accommodative
stimulus

Stimulus of Response of Accommodation

Accommodation  Before After
3 -1.12 -1.08
25 -0.86 -0.75
2 -0.57 -0.43
-15 -0.31 -0.29
-1 -0.17 -0.14
-0.5 -0.08 -0.02
0 0.03 0.04
0.5 0.04 0.04
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Figure 2. Response of accommodation after using
your smartphone to accommodative
stimulus
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Table 3. High-frequency component(HFC) of
accommodation after using smartphone
to accommodative stimuli

High frequency components
Stimulus of

(HFC)
Accommodation
Before After
-3 61.93 62.59
-2.5 61.86 63.71
2 60.99 61.61
-1.5 60.95 61.87
-1 60.74 60.82
-0.5 60.8 60.09
0 59.96 59.74
0.5 61.07 61.08
_ Before  _,_ After
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Figure 3. High-frequency component(HFC) of
accommodation after using smartphone
to accommodative stimulus
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