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Purpose: The present study was aimed to investigate the effect of excessive near work by using a smartphone on
subjective symptoms and accommodative and convergent function in their 40s. Methods: A total of 40 subjects(male,
10; female, 30; age, 43+£7.2 year) in their 40s who have monocular and binocular visual acuities of 0.8 and 1.0,
respectively, were divided into presbyopia group and non-presbyopia group. The subjects were asked to watch a movie
on the screen of smartphone for 30 minutes. Their accommodative amplitude and facility, and relative accommodation
were measured and compared before and after the use of smartphone. Changes in fusional vergence and near
heterophoria by using smartphone were also evaluated. Furthermore, the change of subjective symptoms was surveyed
using a questionnaire. Results: The presbyopia in mid-40s reported discomfort in an order of asthenopia, blur and
dryness after the use of smartphone. Accommodative function and non-strabismic binocular function were generally
decreased. Accommodative functions such as monocular accommodative amplitude, and relative accommodation were
significantly decreased after smartphone use, and the change of phoria was observed as a result of decreased
convergence and divergence. Negative fusional vergence was also significantly reduced. On the other hand, non-
presbyopia in mid-40s reported discomfort in an order of asthenopia, dryness and blur, and only accommodative
amplitude among the accommodative functions was significantly reduced. Significant reduction of negative fusional
vergence was also observed. Conclusion: From the results, it was confirmed that the subjective discomfort of mid-40s
after smarphone use might be related to whether presbyopia or not. It was due to not only the reduction of
accommodative function but also the overall deterioration of visual function including heterophoria and fusional
vergence. Therefore, it suggests that the accurate determination of the cause based on the overall visual functional tests
such as heterophoria, fusional vergence as well as the decrease of accommodation due to the aging may be necessary
when the mid-40s feels discomfortable symptoms by near work.

Key words: Mid-Forties, Presbyopia, Non-presbyopia, Smartphone, Accommodative amplitude, Accommodative facility,
Relative accommodation, Fusional vergence, Heterophoria, Subjective discomfort
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Table 1. Classification of the subjects and their refractive error

Characteristics Non-presbyopia  Presbyopia
Number of subjects 22 18
Age (yr) 42.6+2.8 45.0%2.6
Spherical equivalent power(D)
Emmetropia -0.12+0.30 -0.01+0.39
(No. of eyes) (23) (13)
Mild -1.11+£0.68  -1.53%£0.73
) (No. of eyes) (12) a7
Myopia
Moderate -4.8610.74  —4.54%£0.71
(No. of eyes) ) 3)
Hyperopia 0.631+0.00 0.67£0.07
(No. of eyes) €)) 3)
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Fig. 1. Subjective symptoms of the mid-40s after smartphone
use.
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Table 2. Changes in visual function of the mid-40s after smartphone use

Working group

After watching a movie

Visual function Baseline on smartphone
Accommodative amplitude(D) 7.92+3.66 7.12£2.79*
Accommodative facility(cpm)
Monocular 7.75+£6.35 7.61+£7.29
Non-presbyopia Binocular 6.73+5.07 5.77£5.78
Relative accommodation(D)
Positive -1.97£1.12 -1.80£1.17
Negative 2.11+0.55 2.00£0.70
Accommodative amplitude(D) 6.59+3.00 6.24+2.66
Accommodative facility(cpm)
Monocular 1.53+2.55" 0.83+2.01%
Presbyopia Binocular 1.28+2.32° 1.06£2.01
Relative accommodation(D)
Positive ~-1.11£0.71° —0.82+0.67*
Negative 2.15£0.52 2.01£0.51%*

Values are expressed as Mean+ SD.

¥, Significantly different from the baseline value of non-presbyopia at p<0.05 by student's t-test.
*, Significantly different from the baseline value at p<0.05 by paired t-test.
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Table 3. Changes in fusional vergence and near phoria of the Mid-40s after smartphone use

Working group

After watching a movie

Visual function Baseline on smartphone
Fusional vergence(A)
Positive, base-out 18.50£6.85 16.82+6.44
Negative, base-in 16.8614.72 14.86+4.56*
Non-presbyopia Near phoria(A)
Esophoria 3.00£0.00 1.00£0.00
Orthophoria -4.00+2.32 -3.00+2.24*
Exophoria -9.30+2.26 -8.00+2.62
Fusional vergence(A)
Positive, base-out 19.50+5.86 18.44+6.25
Negative, base-in 14.78+4.36 13.22+£4.72%
Presbyopia Near phoria(A)
Esophoria 233£1.53 1.67£3.06
Orthophoria —4.00+1.41 —2.67+£1.78*
Exophoria -10.00+1.73 -9.67+1.53

Values are expressed as Mean= SD.

* Significantly different from the baseline value at p<0.05 by paired t-test.
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6. AI9l=o| 3}
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