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Purpose: This study sought to predict and compare the edge thickness and weight of myopic spectacle lenses based on
various sizes and refractive powers. Methods: Plastic spectacle lenses with refractive indices of 1.56, 1.60, 1.67, and 1.74, and
refractive powers of —2.00 D, —4.00 D, and —6.00 D were ground to diameters of 45 mm, 50 mm, and 55 mm. Edge thickness
and weight were predicted using approximate and accurate equations and were compared with measured values. Results: The
edge thickness predicted by the accurate equation was greater than that predicted by the approximating equation and showed
no significant difference from the measured value. In addition, the mean difference between the value predicted using the
accurate equation and the measured value was 0.001 mm, with the 95% limits of agreement ranging from —0.15 mm to
0.14 mm. Predictions from both equations did not show a significant difference in weight, and no significant difference was
observed in comparison with the measured value. Conclusions: In optometry practices, accurate equation-based predictions
may replace measured values when the edge thickness and weight of myopic spectacle lenses need to be predicted.
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Specific gravity (g/cm?®)?

Refractive power lenses (pcs)

Refractive index

Lens design

B C -2D -4D -6D
1.56 1.28 1.17 1.17 36 36 18° Spheric / Aspheric
1.60 1.30 1.30 1.30 36 36 36 Spheric / Aspheric
1.67 1.35 1.36 1.36 18 18 18 Aspheric
1.74 1.47 1.47 1.47 6° 18 18 Aspheric

dCapital letters A, B, C represent the initial to distinguish companies.

*There are no spheric lenses from company A and no spheric and aspheric lenses from company B.

“There are no aspheric lenses from companies A and B.

Vol. 29, No. 2, June 2024

J Korean Ophthalmic Opt Soc.



Prediction of Edge Thickness and Weight in Myopic Spectacle Lenses 55

AEE FIuixCDHE HI Aol
pWeight2®= Z42F AR (1) &gt
e A= FA T

o3 714 pWeight13}
2l F Fte =

3. =713 ¥ 71EXE| FH et BH &H

=483 BeH FAS Fstr] s d=n]E
(VX36, Visionix, Israc))E ©|-&3}5 1L, Fsty SHozH
B 98 2L 45 mm, 50 mme} 55 mme] A7 =717}
HEE 2525 7](Auto edger Mr Blue Sun & Sport,
Essilor, France)g ARM&-3te] B4kt o = 7hgatatt. 71+
Z A= 3719 7R FAE 0.0l mm 992 ST
T A= yAE Yo e 3 (Digital vernier caliper
DC200-2, CAS, Korea)E AHE-3IaL, T4 77 =S
0.0l mm ©9ZE SAT 4 = 54 Alo] A (Digimatic
indicator ID-S1012, Mitutoyo, Japan)S AF8-3} Tt A=
FAIE 001g 92 S8E 5 A v ZFAE(Micro
weighing scale MWII-H, CAS, Korea)S A3}t

A= FA} FAE THEZ vl A=o| dgis) 22t
33] SAY v vie =S BAEsith

4. Xt2 24

F38%" AEE MedCale &ZE 9|oj(Version 12.7.7.0,
MedCalc Software, Belgium)E A-8-3Fe] #2431t} A
T3 = D'Agostino-Pearson ©]-8-3}e] A3 FA
oF FAS Hy Hluwe ¥HEZSA LM (repeated
measures ANOVA) & Bonferroni AR 74784t} &3
H BllE Bland-Altmanit2] 0 2 stic), S| £
A 9 8E(p)e] FA5F(w) 0.05 o15+d wl {3 A
o2 AA3A.

Table 2. Comparison of predicted and measured edge thickness

and weight
MeantSD (N=147) p-value'
pET1 (mm) 3.27+0.87
ET2 (mm) 3.3020.89 <0.001
P i (pET2, ET > pET1)
ET (mm) 3.30+0.88
pWeightl (g) 5.91£1.79
pWeight2 (g) 5.93+1.77 0.144
Weight (g) 5.93+1.80

SD: standard deviation.

pET1 and pET2: predicted edge thickness by equation 1 and 2,
respectively.

ET: measured edge thickness.

pWeightl and pWeight2: predicted weight by equation 1 and 2,
respectively.

Weight: measured weight.

"Repeated measures ANOVA followed by post-hoc test with
Bonferroni correction.
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Table 3. Comparison of predicted and measured edge thickness and weight based on diameter and refractive power

Edge thickness, Mean+SD (mm)

N ET pETI pET2 p-value’
45 mm 49 2.89+0.67 2.88+0.65 2.89+0.66 0.193
50 mm 49 3.28+0.80 3.27+0.80 3.29+0.82 0.028 (pET2 > pET1)
55 mm 49 3.71+0.96 3.68+0.97 3.71+0.99 <0.001 (pET2, ET > pET1)
-2.00D 48 2.38+0.35 2.35+0.33 2.35+0.33 <0.001 (ET > pET2 > pET1)
—4.00 D 54 3.34+0.52 3.32+0.47 3.34+0.48 0.111
-6.00D 45 4.2240.59 4.20+0.58 4.25+0.60 <0.001 (pET2 > pET1, ET)
Weight, Mean+SD (g)
N Weight pWeightl pWeight2 p-value'
45 mm 49 4.28+0.69 4.28+0.70 4.294+0.71 0.715
50 mm 49 5.81+1.03 5.80+1.03 5.83+1.05 0.588
55 mm 49 7.68+1.52 7.64+£1.50 7.68+1.54 0.275
-2.00D 48 4.67+1.09 4.66x1.11 4.66x1.11 0.960
—4.00D 54 5.98+1.47 5.97+1.46 5.99+1.47 0.671
-6.00D 45 7.20+1.84 7.15+1.81 7.22+1.84 0.155
"Repeated-measures ANOVA followed by post-hoc test with Bonferroni correction.
Other abbreviations are the same as the footnotes in Table 1.
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Fig. 1. Bland—Altman plots between predicted and measured edge thickness.

A. Comparison between predicted edge thickness (pET1) by equation 1 and measured edge thickness (ET).

B. Comparison between predicted edge thickness (pET2) by equation 2 and measured edge thickness (ET).

The dashed lines represent the upper and lower 95% limits of agreement (mean differencet1.96xstandard deviation [SD]
of the differences). The solid line represents the mean of the differences. Dash-dot-dot lines represent regression lines of

differences versus means.
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Fig. 2. Bland—Altman plots between predicted and measured weight.
A. Comparison between predicted weight (pWeight1) by equation 1 and measured weight (Weight).
B. Comparison between predicted weight (pWeight2) by equation 2 and measured weight (Weight).

Other lines are the same as the footnotes in Fig. 1.

Table 4. Bland Altman analysis in edge thickness and weight for spheric and aspheric design

Spheric design (N=48)

Aspheric design (N=99)

MD+SD 95% LOA MD+SD 95% LOA
pET1 vs ET (mm) —0.07+0.06 —0.18 to 0.05 —0.00+0.07 —0.13 to 0.13
pET2 vs ET (mm) —0.04+0.06 —0.16 to 0.07 0.02+0.07 —0.12 to 0.16
pWeightl vs Weight (g) —0.10+0.27 —0.62 to 0.42 0.01£0.20 —0.37 to 0.40
pWeight2 vs Weight (g) —-0.07+0.26 —0.57 to 0.43 0.04+0.19 —0.34 to 0.42

MD =+ SD: mean difference + standard deviation.

95% LOA: the upper and lower 95% limits of agreement (mean difference = 1.96 x standard deviation of the differences).

Other abbreviations are the same as in the footnotes of Table 1.
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B3 ZAIE A=A kst A7)ef - mE 7PgRte] FA FAE dSskal A5k vlastazt
stttk 9. 1.56, 1.60, 1.673 1.749) FAET} —2.00 D, —-4.00 D, —6.00 D&} A &S zHe= ZetAH HAA=RE
PFOZ 45 mm, 50 mme} 55 mme] AAEES ZEEE Thgete] 7R FAE FAE AR ZEst Ao o5
oS3kt A=k vwetdct. A 7PgRlE] FAA G 2o 9t diSo] ZARA ] 93t o SR T} i’h
ASZT Fog ZpolE HolA] it T3 Yt Aol ot dSgat A5k H 74017} 0.001 mm, 95% ¥
A= H7F -0.15 mmol A 0.14 mm Abe|t. FAIE F 2ol gt dFolA Fogt xlo]E KolR] ¥kl SH
el Blao M= fo3st ZpolE HolX] eSith AE: HE AFA ZAIE hAd = JdAe] FAL} A

o =
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