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Clinical Features of Children with +4.00 Diopters or More Hyperopia Weaning
with Age
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Purpose: To evaluate the clinical features of children with high hyperopia weaning with age.

Methods: The medical records of 203 children wearing spectacles due to hyperopia of +4.00 diopters (D) or greater in at least
one eye based on the cycloplegic refraction and with follow-up for 3 years or more were reviewed. The patients were divided into
those who showed a decrease in the spherical equivalent (SE) of 1.50 D or greater and those who maintained. The age of wear-
ing spectacles, the magnitude of hyperopia, the angle of deviation, the ratio of accommodative-convergence to accommodation
(AC/A), and the frequency of amblyopia and anisometropia were compared.

Results: Forty seven patients with decreased hyperopia and 156 patients with sustained hyperopia were included. The de-
creased-group started to wear spectacles later than the sustained-group (5.0 + 2.3 years vs. 4.1 + 2.4 years). The mean SE of
the hyperopic eye in the decreased-group was significantly greater at the initial visit than in the sustained-group (6.29 £ 2.18 D
vs. 5.47 + 1.38 D); was identical at the 1 year follow-up (4.83 = 1.72 D vs. 4.89 £ 1.55 D); and significantly lower at the last fol-
low-up (3.15+1.72 D vs. 4.65 £ 1.56 D). In the decreased-group, the mean hyperopia of 3.14 + 2.02 D decreased during a mean
period of 3.9 years, especially during the first year after spectacle correction. At baseline, the frequency and angle of esotropia
at both distant and near with/without hyperopic correction was significantly larger in the sustained-group. The frequency of am-
blyopia and anisometropia and the AC/A were identical between the two groups, while the frequency of amblyopia at the last fol-
low-up was significantly lower in the decreased-group.

Conclusions: Some patients with hyperopia of +4.00 D or greater who had none or a small angle of esotropia and improved am-
blyopia showed a decrease in hyperopia with age.
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Table 1. Baseline characteristics of the patients with hyperopia of +4.00 D or more

Decreased hyperopia Sustained hyperopia
(0 = 47) (n = 156) p-value
Age at the initiation of spectacle (years) 5.0+23 4.1+2.4 0.013
Male 24 (51.1) 72 (46.2) 0.554"
Length of follow-up (years) 39+ 1.7 3.7+1.5 0.422"
SE refractive error (D) 6.29 + 2.18 547 + 1.38 0.002"
Angle of esodeviation at distance (PD) 1.0 +94 8.6 + 14.1 0.002"
Angle of esodeviation at near (PD)
With hyperopic correction 3.6 +12.8 109 + 154 0.006"
Without hyperopic correction 13.4 + 189 21.4 £ 21.7 0.026"
AC/A ratio (PD/D) 1.82 +2.14 2.31 +2.47 0.231°
Esotropia of 20 PD or more 4 (8.5) 48 (30.8) 0.011°
Exotropia of 10 PD or more 4 (8.5) 7 (4.5) 0.122
Amblyopia 23/38 (60.5) 56/98 (57.1) 0.504"
Anisometropia 19 (40.4) 71 (45.5) 0.538'
Astigmatism 11 (23.4) 35(22.4) 0.953"

Baseline characteristics of the patients showed a decrease in the spherical equivalent of 1.50 D or more and those maintained the degree of hyperopia.
Values are presented as mean + standard deviation or number (%). Esodeviation is indicated with (+) value, Exodeviation is with (-) value.
SE = spherical equivalent; D = diopter; PD = prism diopter; AC/A = ratio of accommodative-convergence to accommodation.

* Independent #-test; t chi-square test.
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Table 2. Mean spherical equivalent of the patients with hyperopia of +4.00 D or more according to the follow-up
Decreased hyperopia Sustained hyperopia Overall
(n = 47) (0 = 156) (n = 203)

Initial visit (D) 6.29 + 2.18 (4.00-12.25) 5.47 + 1.38 (4.00-9.13) 5.66 + 1.63 (4.00-12.25)

1 year follow-up visit (D) 4.83 +1.72 (2.31-8.13) 4.89 + 1.55 (3.50-9.25) 4.87 + 1.59 (2.31-9.25)

2 years follow-up visit (D) 4.11 + 1.57 (1.63-7.50) 4.74 + 1.49 (3.23-9.25) 4.61 + 1.54 (1.63-9.25)
Last visit (D) 3.15 + 1.72 (0.25-6.22) 4.65 + 1.56 (2.98-9.25) 430 + 1.71 (0.25-9.25)

Values are presented as mean + standard deviation (range).
D = diopter.

Table 3. Amblyopia of the patients with hyperopia of +4.00 diopters (D) or more

Decreased hyperopia Sustained hyperopia p-value
Amblyopia
Initial visit 23/38 (60.5) 56/98 (57.1) 0.504"
Last visit 8/47 (17.0) 65/156 (41.7) 0.003"
Visual acuity of amblyopic eye diagnosed
at the initial visit (decimal)
Initial visit 0.36 + 0.22 0.39 + 0.27 0.650"
Last visit 0.85 + 0.27 0.75 + 0.38 0.451"
Type of amblyopia
Initial visit 38 98
Refractive:strabismus:combined 16:2:5 (69.6:8.7:21.7) 16:5:35 (28.6:8.9:62.5) 0.401"
Unilateral:bilateral 13:10 (56.5:43.5) 28:28 (50.0:50.0) 0.598"
Last visit 47 156
Refractive:strabismus:combined 5:2:1 (62.5:25.0:12.5) 13:4:48 (20.0:6.2:73.8) 0.163"
Unilateral:bilateral 2:6 (25.0:75.0) 16:49 (24.6:75.4) 0.997"

Amblyopia of the patients showed a decrease in the spherical equivalent of 1.50 D or more and those maintained the degree of hyperopia.

Values are presented as mean + standard deviation or number (%).
" Chi-square test; " independent 7-test.
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