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Influence of astigmatism on visual acuity by using C-type
and E-type visual acuity charts
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Abstract Objective: To compare the differences of visual acuity measured by C-chart and E-chart under different
astigmatism and analyze the reasons for the differences. Methods: Thirty students aged 15-18 years were selected.
Under the condition of fully corrected refractive MPMVA (maximum plus to maximum visual acuity), the

corresponding astigmatism was caused by adding corresponding columnar lenses with different astigmatism axes.
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Keywords

The corresponding visual acuities measured by two different visual charts. According to the design principle and
recording methods of two kinds of visual acuity charts, the possible reasons for the different values are analyzed.
Results: Compared with the E-type visual acuity chart, the average difference of visual acuity measured by adding
each axis +0.25DC columnar lens group was smaller, and the difference between adding +0.50DC group was
larger, especially in the oblique axis direction (F=23.141, P<0.01). The average visual acuity measured by the
C-type visual acuity chart in each additional degree group was smaller than that measured by the E-type visual
acuity chart, and the difference of the additional group in the oblique axis direction was greater than that measured
by the E-type visual acuity chart. There was no significant difference in the visual acuity measured by C-type chart
at different astigmatism axes (F=1.446, P=0.231); there was a significant difference in the visual acuity values
measured by E-type chart at different astigmatism axes, and there was a significant difference in the values of
oblique astigmatism and non-oblique astigmatism. Conclusion: Astigmatism patients with C-type chart obtain
more accuracy results, and the visual acuity values measured by different axes of astigmatism are more stable. For
patients with non-oblique astigmatism, it is more difficult to use C-type chart than E-type chart. The difference of
visual acuity recorded by decimal recording method may be 3-4 rows. The reasons are the inconsistency of diopter
in different directions of astigmatism and the different shape and arrangement of visual icons between C- and E-type
charts.

C-type visual acuity chart; E-type visual acuity chart; astigmatism
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Table 1 Analysis of visual acuity measured by two different visual acuity charts
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Table 2 Visual acuity measured by E-type visual acuity chart
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Hhraj4s° 17 90° I 135° %7 180°
+0.25DC 1.187 + 0.005 1.185 +0.005 1.172 + 0.005 1.180 + 0.005
+0.50DC 0.902 + 0.007 0.960 + 0.007 0.910 += 0.007 0.963 + 0.007
+1.00DC 0.402 +0.011 0.705 £0.011 0.422 +0.011 0.698 +0.011
+1.50DC 0.210 + 0.008 0.428 + 0.008 0.208 + 0.008 0.448 + 0.008
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Table 3 Visual acuity measured by C visual acuity chart
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