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Purpose: This study investigated changes in visual fatigue and vergence function following near smartphone use in
presbyopic adults wearing near addition lenses. Methods: Fifty presbyopic adults aged 52—71 years viewed smartphone videos
at a distance of 40 cm for 30 minutes while wearing near addition spectacles. Near point of convergence, positive fusional
vergence, and visual fatigue, assessed using the Computer Vision Syndrome Questionnaire (CVS-Q), were measured before and
after viewing. Results: After smartphone viewing, the near point of convergence significantly receded from 7.27+1.76 cm to

8.85+2.25 cm (p<0.001), whereas positive fusional vergence significantly decreased from 22.44+7.22 A to 17.824548 A
(»<0.001). Visual fatigue scores significantly increased across 13 symptom items, including blurred vision, perceived worsening

of vision, heavy eyelids, and difficulty focusing at near. Conclusions: Although near addition lenses compensate for
accommodative insufficiency in presbyopia, short-term near smartphone use induces vergence fatigue due to an imbalance
between accommodative and fusional convergence. These findings suggest that near vision discomfort in presbyopia cannot be
fully resolved by near addition alone, highlighting the need for clinical strategies that address vergence function.
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Table 1. General characteristics of the participants (N=50)

Variable N (%) or M£SD
Age 59.90+5.07
Addition 2.04+0.14
Time to mamtalp .comf(.)rtable and clear 22 644927
vision;min
Male 14 (28.0%)
Gender
Female 36 (72.0%)
+1.75 D 4 (8.0%)
Add +2.00 D 34 (68.0%)
+2.25 D 12 (24.0%)

Single-vision reading

plasees 27 (54.0%)

Primary near
correction method

progressive 9 (18.0%)

Not Used 14 (28.0%)
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Table 4. Visual fatigue (CVS-Q scores) before and after
smartphone viewing

) Pre Post
Variable t p
M=+SD M=SD
Burning 0.00+0.00 0.04+0.20 -1.43 0.159
Itching 0.10£0.30 0.14+0.35 —1.43 0.159

Feeling of foreign body 0.02+0.14 0.27+0.78 -2.58 0.013

Tearing 0.12+0.33  0.36+0.85 -2.58 0.013

Excessive blinking 0.08+0.27 0.34+0.69 -3.26 0.002

Eye redness 0.06+0.24 0.20+£0.64 -2.00 0.051

Eye pain 0.14+0.35 0.48+0.74 —4.06 0.000

Heavy eyelids 0.06£0.24 0.62+0.88 —5.03 0.000

Dryness 0.60+£0.49 1.02+1.20 -3.00 0.004

Table 2. Near point of convergence (NPC) before and after
smartphone viewing

Mean (cm) SD t p

Condition

Before-smartphone viewing  7.27 1.76
—-11.70  0.000

After-smartphone viewing 8.85 2.25

Blurred vision 0.10+0.30 2.18+1.44 -10.75 0.000

Double vision 0.00+£0.00 0.48+1.01 -3.34 0.002

Difficulty in focusing for

.. 0.12+0.33 0.82+1.14 —4.78 0.000
near vision

Increased sensitivity to

. 0.02+0.14 0.32+0.84 -2.78 0.008
light

Table 3. Positive fusional vergence (PFV) before and after
smartphone viewing

Colored halos around

. 0.02+0.14 0.26+0.66 —3.06 0.004
objects

Feeling that sight is 1), 33 09641.01 —6.86 0.000

Condition Mean (&) SD t p worsening
Before-smartphone viewing  22.44 7.22 1101 0.000 Headache 0.02+0.14 0.24+0.52 -3.07 0.003
After-smartphone viewing ~ 17.82 5.48 ' ’ Total 1.56+0.99 8.72+5.42 -10.44 0.000
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