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Abstract
PurposeTo compare non-cycloplegic and cycloplegic refractive errors and evaluate the utility of cycloplegia in Korean children and young adolescents.

MethodsAn anterospective study including 406 outpatients was conducted from September 2015 to December 2017. Pre and post-cycloplegic refractive errors for both eyes were measured using Ocucyclo® and Mydrin P® with an auto-refractor. Patients were divided into different groups according to age: group 1 (< 4 years), group 2 (4–6 years), group 3 (6–8 years), group 4 (8–10 years) and group 5 (< 20 years).

ResultsA total of 203 patients were studied. Standard deviation (sphere post-pre) was 1.26 ± 1.02 diopters significant in all age groups (p < 0.05). The mean difference decreased with increasing age (r = 0.207, p < 0.05), however, 9% of group with age greater than 10 years old still had manifest refraction-cycloplegic refraction (MR-CR) difference greater than 2 diopters. There were no significant cylindrical or axial component value difference before and after cycloplegia (p = 0.071). Significantly greater MR-CR differences were observed in hypermetropes ≥ 6 years old and myopes ≤8 years old (p < 0.05). The prevalence of pre-cycloplegic eyes with anisometria was 22.6% and 32.6%, a total of 7.39% regressed after cycloplegia (p > 0.05).

ConclusionsAfter CR hyperopic shift was observed in all age groups. In patients with age greater than 10 years old, although statistically not significant, anisometropia and pseudomyopia still existed. Thus cycloplegic refraction should be performed in young adolescent to precisely measure and correct refractive error and avoid overcorrection.
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[image: Figure F1 ]Figure 1

Distribution of diopter difference after cycloplegia according to age group. D = diopters.
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[image: Table  ]Table 1

Changes in manifest and cycloplegic refraction by ageValues are means ± standard deviation unless otherwise indicated.
m:f = male:female; SE: spherical equivalent; MR = manifest refraction; D = diopters; CR = cycloplegic refraction.
*Comparing mean SE (CR-MR) difference; †t-test; ‡chi-squared test.
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[image: Table  ]Table 2

Changes in the values of the spherical and cylindrical components before and after cycloplegia (both eyes)Values are means ± standard deviation.
SE = spherical equivalent; SD = spherical difference; CD = cylinder difference; S = spherical; C = cyclinder.
*t-test.
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[image: Table  ]Table 3

Proportions of spherical, cylindrical, and axial differences before and after cycloplegia (both eyes)Values are presented as the percent of eyes that differed.
SE = spherical equivalent.
*Differences in spherical and cylindrical values ≥ ±1.00D; †differences in axial values ≥20°.




[BACK]
[image: Table  ]Table 4

Changes in sperical MR-spherical CR differences by the type of refractive errorValues are presented as means ± standard deviation.
Sperical MR-spherical CR = spherical difference before and after cycloplegic refraction; D = diopters.
*Myopia was defined as ≥ −1.0D; †emmetropia as <−1.0D to <+2D; ‡hyperopia as ≥ +2D; §age ≤8 years, p < 0.05; ∥age ≥6 years, p < 0.05; #t-test.




[BACK]
[image: Table  ]Table 5

Comparison of MR-CR difference according to strabismus typeValues are presented as mean ± standard deviation.
XT = exotropia; ET = esotropia; CR = cycloplegic refraction; MR = manifest refraction; MR-CR = spherical difference of pre-post cycloplegic refraction.
*t-test; †chi-square test.
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[image: Table  ]Table 6

Percentage of true myopia according to age after cycloplegia (≥6 years)Values are presented as number (%) unless otherwise indicated. Good UCVA: Age ≤8 years old were showed UCVA ≥0.6. Age >8 years old were showed UCVA ≥0.8. Spherical difference ≥±0.5D were considered significant.
UCVA = uncorrected visual acuity; CR = cycloplegic refraction.
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[image: Table  ]Table 7

Percentage of subjects with astigmatism ≥1 diopterValues are presented as % of number of eyes.
CR = cycloplegic refraction; MR = manifest refraction.
*chi-square test.
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