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Purpose: To investigate transitional changes in refractive error distributions in a pediatric population using the Korean National
Health and Nutrition Examination Survey (KNHANES) data.

Methods: We investigated 7,181 subjects from the 4th and 5th (2008-2012) KNHANES and 1,225 subjects from the 7th (2016)
KNHANES; all subjects were 5 to 18 years of age. We used the average spherical equivalent (SE) of both eyes calculated with
noncycloplegic refractive errors measured via autorefractor. We determined SE percentiles by age in order from hyperopia to
myopia. We acquired the mean SE by age. We investigated the proportions of subjects with mild, moderate, and severe re-
fractive errors by age.

Results: Mean refractive errors were -1.73 + 2.16 diopters in subjects in the 4th and 5th KNHANES and -1.66 + 2.21 diopters in
subjects in the 7th KNHANES; these were not significantly different between the two groups (p = 0.071). Mean refractive errors
were more myopic in subjects in the 4th and 5th than in subjects in the 7th KNHANES only at 8 and 9 years of age (p = 0.018,
p = 0.026). The distribution of percentiles by age was similar between the two groups. The respective proportions of hyperopia,
emmetropia, and myopia were 6.2%, 27.6%, and 66.2% in subjects in the 4th and 5th survey, and 7.3%, 29.7% and 63.0% in
subjects in the 7th survey. There was no significant difference in refractive error proportion between the 2 groups (p = 0.326).
Conclusions: There was no definite transitional change of refractive error distributions between the two KNHANES groups.
However, additional periodic surveys are needed to confirm this hypothesis.
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Figure 1. Comparison of mean spherical equivalents (SE) of subjects between group 1 (2008-2012 data, dashed line) and group 2
(2016 data, solid line) according to age (inverted Y-axis). Thick line showed mean SE of both eyes. p-value signified statistical sig-
nificance when comparing mean SE of both eyes between group 1 and 2 (Mann-Whitney U test).
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Figure 2. Comparison of 5, 50 and 95 percentiles of the mean
spherical equivalents of both eyes between group 1 (2008-2012
data, dashed line) and group 2 (2016 data, solid line) by age in
the order from hyperopia to myopia (inverted Y-axis). Similar
distributions were noted between 2 groups.
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Figure 3. Comparison of proportion of the subjects with mild, moderate and severe refractive errors between group 1 (2008-2012
data, left) and group 2 (2016 data, right) by age. The proportions were similar between 2 groups.
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Table 1. Myopia prevalence between 16 and 19 years of age reported by previous and present studies in Korea

Age Study . Myopia High myopia  High myopia
. D P .

S (years) population ISR atient (05D, %) (<-6.0D, %) /myopia (%)
Kang et al® (2000) 19 Male conscripts ~ More myopic eye 12,207 56.4 12.9 22.9
Lee et al'’ (2002) 19 Male conscripts ~ More myopic eye 50,243 45.6 11.5 25.2
Lim et al” (2005) 16-18 KNHANES III Questionnaire 1,240 46.2 N/A N/A
Jung et al'® (2010) 19 Male conscripts ~ Mean of both eyes 23,616 96.5 21.6 22.4
Lee et al*® (2011) 19 Male conscripts ~ Mean of both eyes 2,805 83.3 6.8 8.2
Mean of both eyes 368 83.7 12.2 14.6

P 2008-2012 1 KNHANES IV-

resent study (2008-2012) 8 N SIV-V More myopic eye 368 89.1 14.9 16.7
Mean of both eyes 61 86.9 16.4 18.9
Present study (2016) 18 KNHANES VII More myopic eye 61 385 19.7 23

D = diopters; KNHANES = Korean National Health and Nutrition Examination Survey; N/A = not available.
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