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ABSTRACT

TITLE: Detection of premyopic and early myopic levels of refractive error in children using QuickSee wavefront
autorefraction

ABSTRACT BODY:

Purpose: Myopia has a high prevalence. Children with hyperopia that is below age-normal have been shown
to be at risk for development of myopia. Wavefront autorefraction has been shown to be effective in the
detection of myopia, but the ability to detect low levels of hyperopia which may have applications for screening
for pre-myopia is unknown. The purpose of this study is to investigate the ability of wavefront autorefraction
(QuickSee [PlenOptika, QS]) to detect low hyperopia and low myopia which may have applications for
screening for pre-myopia and early myopia.

Methods: Children ages 3 to 12 years presenting for comprehensive eye exams were enrolled.
Noncycloplegic QS refraction was measured. Based on prior literature, levels of refractive error (RE) which
have applications for detection of pre-myopia were defined as >-0.50 diopters (D) to <+0.75D in the most
myopic meridian (in either eye) (based on cycloplegic retinoscopy). Myopia was defined as <-0.50 D in the
most myopic meridian based on cycloplegic retinoscopy. Ability of QS autorefraction to detect levels of
refractive error consistent with 1) pre-myopia, 2) myopia, and 3) pre-myopia and myopia combined was
summarized by area under the Receiver Operating Characteristic (ROC) curve (AUC). Because children with
hyperopia > +2.00 D have low risk of becoming myopic, only children with RE >-0.50D to < +2.00D were
included in the ROC analysis for detecting children with pre-myopic levels of RE.

Results: Mean age was 8.15 (+ 2.52) years (n=177). RE ranged from -9.25D to +8D sphere. 44 children had
RE >-0.50D to <+0.75D. 99 children had RE >-0.50D to =<+2.00D. AUC for detection of levels of RE
consistent with pre- and early-myopia was 0.73, AUC for detection of myopia <-0.50 D was 0.95, and detection
of pre-myopic to myopic levels of RE was 0.88.

Conclusions: Wavefront autorefraction using QuickSee has good to high discriminatory power for detecting
low hyperopia and low myopia which may have applications for screening for pre-myopia and early myopia, as
well as myopia.
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