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A Study on the Changes in Best-Corrected Visual Acuity in Astigmatic Eyes
according to Spherical Equivalent Power with Contact Lens Correction
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Purpose: This study clinically evaluated best-corrected visual acuity (BCVA) in myopic astigmatic eyes fitted with
spherical soft contact lenses prescribed using spherical equivalent (SE) rather than toric lenses. Methods: Thirty adults (55
eyes) with myopic with-the-rule astigmatism were fitted with spherical lenses in 0.25 D increments from the original
spherical power to the calculated SE. BCVA was measured using the ETDRS LogMAR chart, and visual acuity changes
were analyzed using repeated-measures ANOVA. Results: In the mild-astigmatism group (—0.75 to —1.25 D), BCVA
improved significantly with —-0.25 D (0.06+0.02 LogMAR) and —0.50 D (0.02+0.01 LogMAR) increases (p<0.01). In the
moderate-astigmatism group (—1.50 to —2.00 D), BCVA showed minimal improvement up to —0.50 D but decreased with —
0.75 D and —1.00 D (0.23+£0.03 and 0.24+0.02 LogMAR, respectively) (p<0.05). In the severe-astigmatism group (-2.25 to
—2.75 D), BCVA did not improve with increased spherical power, and progressively worsened beyond —0.50 D (»p<0.01).
Conclusions: SE-based spherical prescriptions improved BCVA only within a limited adjustment range, with decreased
acuity in moderate-to-high astigmatism. The increasing use of SE-only cosmetic lenses underscores the need for
clinically guided, not purely theoretical, SE prescriptions.
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Table 1. Lens specifications

Material delefilcon A
Base curve (mm) 8.5
Diameter (mm) 14.1
Water content (%) core : 33 / surface : > 80%
Oxygen transmissibility 156

at —3.00 D (Dk/t)

—0.50 to —6.00 (0.25 step)
—6.50 to —12.00 (0.50 step)

Central thickness at —3.00 D (mm) 0.09

Spherical powers (D)
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Table 2. Normality test and repeated-measures ANOVA results

. ) Shapiro—Wilk Test
Astigmatism Group'

Repeated-Measures ANOVA

W p-value F-value p-value Partial n?
Mild 0.968 0.412 14.82 <0.01 0.41
Moderate 0.955 0.287 6.24 0.03 0.27
Severe 0.948 0.198 9.11 < 0.01 0.39
TAstigmatism groups were classified based on cylindrical refractive error :
Mild (-0.75 to —1.25 D)
Moderate (—1.50 to —2.25 D)
Severe (-2.25 to —2.50 D)
0.5 * 0.5
*
Z 04 _
< * cé 0.4 "
= =) |
2 03 L2 03
z > I
2 o2 2 o2 I ;
£ o1 . W £ 01
0 0
Only Added Added Only Added Added Added Added
Sph Power -0.25D -0.50D Sph Power  -0.25D -0.50D -0.75D -1.00D

Fig. 1. Changes in visual acuity according to added SE.
(mild astigmatism: —0.75D to —1.25 D)
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Fig. 2. Changes in visual acuity according to added SE.
(moderate astigmatism: —1.50 D to —2.00 D)
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Fig. 3. Changes in visual acuity according to added SE.
(severe astigmatism: —2.25 D to —2.75 D)
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