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Purpose: This study examined the association between near visual symptoms associated with presbyopia and
difficulties in near vision tasks and whether sensitivity to lighting independently contributes to functional limitation.

Methods: A cross-sectional analysis involving 135 adults aged =40 years who reported experiencing near-vision
blurring was conducted. Presbyopic symptoms were quantified using the near symptom score (NSS), which was
calculated as the mean of five frequency-based items. Difficulties in near-function tasks were evaluated using the near-
function difficulty (NFD) score derived from ten task-related items. A lighting sensitivity score was created by
aggregating lighting-related items from both the NSS and NFD. Spearman correlation analysis and multiple linear
regression were employed for statistical analysis. Results: A significant association was found between presbyopic
symptoms and near-function difficulty (r=0.78, p<0.001), with lighting sensitivity exhibiting a stronger association
(r=0.87, p<0.001). In the regression model, lighting sensitivity emerged as the most significant predictor of near-function
difficulty (B=1.05, p<0.001), accounting for 79% of the variance (R>=0.79, p<0.001). Conclusions: Difficulties
encountered in near-function tasks are more effectively explained by characteristics related to lighting sensitivity than by
the overall frequency of symptoms. These findings indicate that assessment of presbyopia should extend beyond a
symptom-based evaluation to include an analysis of functional performance under various environmental conditions.
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Table 2. Near symptom score (NSS)

Variables M=SD
Blurred vision when reading small printed text  2.36+1.24
Difficulty maintaining focus at near 2.21+1.13

Delayed focusing when shifting between distance and near 1.91£1.10

Blurred near vision under bright lighting conditions 1.74+1.16

Blurred near vision under low lighting conditions 2.06+1.11
Total NSS 2.06+0.98
Asthenopia intensity (0~10) 4.11£2.14

Table 1. Participant characteristics (N=135)
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Variables MSD Table 3. Near-Function Difficulty (NFD)
Male 55 (407) Variables M+SD
Gender Female 80 (59.3) Reading small text on a smartphone 2.12+1.19
Single-vision reading glasses 47 (34.8) Reading small text on a tablet or e-reader 2.11£1.19
Near-vision correction  Progressive addition lenses 42 (31.1) Reading text on a computer or laptop screen 2.01+1.22
status Presbyopia correction surgery 4 (3.0) Readlng small print in books, newspapers, or 2264115
- magazines
No correction 42 (31.1) - - - - -
- Reading product labels, ingredient lists, or price tags 2.47+1.14
Slight 38 (28.1) - - - —
Occasional 30 (222 Reading handwritten text (cursive writing) 1.74+1.08
i - ccasiona .
EX perience of near (222) Reading text under low lighting conditions 2.32+1.10
vision blur Frequent 33 (244) - - — -
Reading text under bright lighting or in outdoor 17321 12
Constant 34 (25.2) environments . .
Age (years) 59.79+12.06 Reading text with low contrast to the background  1.79+1.17
Near work time (hrs/day) 4.15+£2.60 Performing fine visual tasks (e.g., sewing, repair, 2194115
Digital device use time (hrs/day) 4.144+3.36 small crafts) ’ ’
Nighttime activity duration (hrs/day) 2.01£2.15 Total NFD 2.07£0.97
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Table 5. Correlations between Near Symptom Score, asthenopia
intensity, Near-Function Difficulty, and Lighting Sensitivity

Score
Variables 1 2 3 4
1. Near symptom score 1
2. Asthenopia intensity 0.43™ 1

3. Near function difficulty  0.78"  0.42™ 1
4. Lighting Sensitivity score 0.92 0417 0.87" 1

##p<0.001
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Table 4. Lighting sensitivity score (LSS)

Variables M+SD

Blurred near vision under bright lighting conditions  1.74+1.16
Blurred near vision under low lighting conditions 2.06+1.11
Reading text under low lighting conditions 2.3241.10

Reading text under bright lighting or outdoor conditions 1.73+1.12

Total LSS 1.96+0.93

4.0

3.5

Near function difficulty (NFD)

015 1?0 1?5 270 275 3?0 375 4?0
Lighting sensitivity score (LSS)

Fig. 1. Association between lighting sensitivity score (LSS) and
near function difficulty (NFD) among adults reporting
near-vision blur (n=135). The solid line represents the
fited linear regression, and the shaded area indicates
the 95% confidence interval.
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Table 6. Multiple linear regression analysis of factors associated with Near-Function Difficulty

—— Unstandardized coefficients Sctslelfdggtifj . , Tolerance VIF
B SE B

(Constant) —-0.03 0.33 -0.09 0.931
Age 0.01 0.00 0.06 1.22 0.225 0.64 1.55
Gender -0.07 0.08 —-0.03 —-0.81 0.417 0.94 1.06
Near work time 0.02 0.02 0.04 0.86 0.389 0.70 1.43
Digital device use time —-0.01 0.02 —-0.03 -0.53 0.600 0.57 1.76
Nighttime activity duration 0.03 0.02 0.06 1.29 0.200 0.87 1.14
Asthenopia intensity 0.04 0.02 0.09 1.93 0.056 0.74 1.35
Near symptom score -0.24 0.10 -0.24 -2.31 0.022 0.13 7.44
Lighting Sensitivity score 1.10 0.11 1.05 10.08 0.000™ 0.14 7.35

F=57.98""

, R?=0.79, Adj. R?=0.77, Durbin-Watson=2.22

#4p<0,001
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