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Availability of Cycloplegic Refraction in Children and Adolescents
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Purpose: To compare non-cycloplegic and cycloplegic refractive errors and evaluate the utility of cycloplegia in Korean children
and young adolescents.

Methods: An 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 Ocuc:y(:lo® 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).

Results: A 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).
Conclusions: After 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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Algo] YA @27t EA] o= A |24 HIIHAL

2 QHof| Al MR} CRE A3 SAkE 5 67114 o] T A7 S ARESHATE SAIREA IBM SPSS
Ay =7 2 ?QO] 7Fsid 406 tjAo 2 AEal o), 32 I 3;W(version 20.0, IBM Corp., Armonk, NY, USA)&
4ol 7, 2455 A, A ¢ AAAS SR o] 835}o] ttest, chi-square testE AP pFhe] §9
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Ao} 2AL AEZ-AHA7](Canon RKFlQQ Canon =HoA}e] Bz = AA] 1755 (43.1%), LA 149H(36.7%),
Inc., Tokyo, Japan)2 4bs A & 33] o]4} HARste] 7] A 2Er‘(20 2%)o]qitt. =32 oA CRE A
e dEghe SHAR sholnh 2EvHEARE 1% cyclo- T_L“*E* 123215 W gh 7he] Aole SAFCR Fofgt
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dzeE7HEHoR ARRE AR VIEeR F go| S7kekol wel A =g Hake gllAvE HAlE9
A HAE7PF AlsHn: e ErFE AR AHFA ok fadhe 242 HtH(Table 3).
oA YAl Y Fof 8BS HFHE Y st LA TAICF AL, AAE ARl TE 2Ev] At o
A2t Hol= 729 AR, A ebd g ASO] AR A Aol 64l o) ol A= AAgEE 7HESE, 84 olst
Table 1. Changes in manifest and cycloplegic refraction by age
Group 1 Group 2 Group 3 Group 4 Group 5 Total
Characteristic (< 4 years, (4-6 years, (6-8 years, (8-10 years, (< 20 years, (0 = 406)
n = 82) n = 122) n = 80) n = 56) n = 66)
Age (years) 391 £ 0.19 5.37 £ 0.47 6.71 + 0.29 8.89 + 1.41 12.56 + 2.51 7.28 + 3.70
Sex (m:f) 41:51 61:74 42:38 23:33 30:36 197:209
Mean SE MR (D) 1.02 +2.87 0.28 £ 2.09 0.65 + 3.83 0.81 + 3.24 0.61 + 2.41 0.17 £ 3.24
Mean SE CR (D) 3.01 + 2.68 2.09 +2.39 1.49 + 3.94 1.44 + 3.46 1.94 +2.92 2.02 +2.18
p-value” <0.05' <0.05' <0.05' <0.05' <0.05' <0.05%

Values 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; "z-test; ‘chi-squared test.
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M= ZAlA SAFCRE FO5HA MR-CRE 2o 7}
7k eu AARES Rt Aol gt (p>0.055)
(Table 4).

A Aol A 2d WA TE 78.9%= ApAsh= B
o 714 =9keh AMAIZ} 9l @i} B4R MR-CR 7
ol GofakA] Pont A7} Gl FoAT UARAL A4
2 el u) BAblel 4§95 MR-CR ZfolE 1
TH(p<0.05) (Table 5).
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Figure 1. Distribution of diopter difference after cycloplegia
according to age group. D = diopters.

Table 2. Changes in the values of the spherical and cylindrical components before and after cycloplegia (both eyes)

Group 1 Group 2 Group 3 Group 4 Group 5 Total .
Variable (< 4 years, (4-6 years, (6-8 years, (8-10 years, (< 20 years, (0 = 406) p-value
n = 82) n = 122) n = 80) n = 56) n = 66)
Pre-post SE 198 + 157 1.65+136 126+1.18 071 +0.73 069 +026 126+1.02 <0.05
SD (S-post minus S- pre) 191 +1.62 1.62+140 1.13+136 0.67+0.77 069 +057 120+1.14 <0.05

CD (C-post minus C-pre) —0.03 + 0.67 —0.01 +0.40 -0.08 + 045 0.04 +£0.42 —0.05 +0.64 -0.04 £0.52 >0.071
Values are means + standard deviation.
SE = spherical equivalent; SD = spherical difference; CD = cylinder difference; S = spherical; C = cyclinder.
"f-test.
Table 3. Proportions of spherical, cylindrical, and axial differences before and after cycloplegia (both eyes)
Group 1 Group 2 Group 3 Group 4 Group 5 Total
Characteristic (< 4 years, (4-6 years, (6-8 years, (8-10 years, (< 20 years, (0 = 406)
n =82 n = 122) n = 80) n = 56) n = 66) _

Sphere” 62 61 49 29 30 46
Cylinder” 6 5 8 5 10 7
Axis’ 32 29 18 13 12 21
Post-minus pre-SE 46 73 45 30 28 44.4
Values are presented as the percent of eyes that differed.
SE = spherical equivalent.
"Differences in spherical and cylindrical values > +1.00D; Ydifferences in axial values >20°.
Table 4. Changes in sperical MR-spherical CR differences by the type of refractive error

Myopia® Emmetropia’ HyperopiaIIE
Parameter (D) (0 = 82) = 175) (0 = 149)
Group 1 (< 4 years) 277 + 1.72° 1.85 £ 1.50 1.49 £ 1.61
Group 2 (4-6 years) 2.36 + 2.08 1.58 + 1.34 1.55 + 1.06'!
Group 3 (6-8 years) 1.65 + 1.82 1.18 £ 1.15 1.12 + 0.83
Group 4 (8-10 years) 0.55 + 0.81 0.53 + 0.54 1.21 £ 0.88
Group 5 (< 20 years) 0.53 £ 0.31 0.48 + 1.46 1.33 £ 0.91
Total 1.57 £ 1.35 1.12 £ 1.20 1.34 + 1.06
p-value’ >0.055" >0.071" >0.084"

Values 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; Temmetropia as <-1.0D to < +2D; Ihyperopia as > +2D; §age <8 years, p < 0.05; rlalge >6 years,

p < 0.05; *r-test.
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Table 5. Comparison of MR-CR difference according to strabismus type

ET (0 = 57) No strabismus
Variable XT (n = 80) Accommodative ET (n = 45) (0 = 94) p-valueJr
Non-accommodative ET (n = 12)
CR-MR (diopters) 0.27 £ 1.56 1.23 + 1.64 0.41 +1.24 <0.001
p—value* >0.05 >0.05

Values are presented as mean + standard deviation.

XT = exotropia; ET = esotropia; CR = cycloplegic refraction; MR = manifest refraction; MR-CR = spherical difference of pre-post cyclo-

plegic refraction.
"r-test; 'chi-square test.

Table 6. Percentage of true myopia according to age after cycloplegia (>6 years)

Factor Group 3 Group 4 Group 5 Total
Number 82 66 204
Pre-CR Myopia 32 (40) 32 (57) 28 (42) 92 (46.3)
Good UCVA (%) 12.5 9 15.5
Low UCVA (%) 50 65 67.3

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.

Table 7. Percentage of subjects with astigmatism >1 diopter

. Group 1 Group 2 Group 3 Group 4 Group 5 _ *
Variable @ = 82) = 122) (@ = 80) (@ = 56) (@ = 66) Total (n = 406) p-value
Pre-CR 25 27 22 20 19 22.6 >0.059
Post-CR 41 37 34 28 22 32.6 >0.067

Values are presented as % of number of eyes.
CR = cycloplegic refraction; MR = manifest refraction.
*chi-square test.
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