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OPEN Biometric and refractive changes

following the monocular
application of peripheral

myopic defocus using a novel
augmented-reality optical system
in adults

Ryo Kubota’?*, Nabin R. Joshi?, Tara J. Fitzgerald®, Inna Samandarova?, Maksud Oliva?,
Arkady Selenow?, Amitava Gupta’, Steven Ali%, G. Lynn Mitchell*, Robert Chun® &
Kenneth J. Ciuffreda®

The prevalence of myopia is growing at an alarming rate and is associated with axial elongation

of the eye. The cause of this undesirable physiological change involves multiple factors. When the
magnitude of myopia approaches high levels, this accompanying mechanical effect increases the

risk of developing other clinical conditions associated with permanent vision loss. Prior work has
investigated how we may halt or reverse this process of axial elongation associated with myopic
progression when we expose the eye to a peripheral myopic defocus stimulus. Specifically, the known,
short-term response to myopic defocus stimulation is promising and demonstrates the possibility of
establishing more permanent effects by requlating the axial length of the eye with specific defocus
stimulation. However, how to directly convert these known, short-term effects into more long-term,
permanent changes to effectively prevent these unfavourable physiological and refractive changes
over time is yet to be understood. Here, we show for the first time that we can produce sustained,
long-term reductions in axial length and refractive endpoints with cumulative short-term exposure to
specific myopic defocus stimuli using a novel optical design that incorporates an augmented reality
optical system. We believe that this technology will have the potential to improve the quality of vision
in mankind.
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& Invited Commentary

6 ﬁ \ —_— N\ IMPORTANCE Time spent in outdoor activities has decreased owing to home confinement for page 300
° 7 ﬁ Y 8 ﬁ \ *ﬁ, ( 7’ j the coronavirus disease 2019 (COVID-19) pandemic. Concerns have been raised about Supplemental content
']-‘ ']-‘ ']-‘ L - d > - whether home confinement may have worsened the burden of myopia owing to substantially .
. . . CME Quiz at
decreased time spent outdoors and increased screen time at home. )
T “ E jamacmelookup.com
I:l I OBJECTIVE To investigate the refractive changes and prevalence of myopia in school-aged and CME Questions page 368

children during the COVID-19 home confinement.
DESIGN, SETTING, AND PARTICIPANTS A prospective cross-sectional study using school-based
photoscreenings in 123 535 children aged 6 to 13 years from 10 elementary schools in

Feicheng, China, was conducted. The study was performed during 6 consecutive years
(2015-2020). Data were analyzed in July 2020.

EXPOSURES Noncycloplegic photorefraction was examined using a photoscreener device.

—_— \ A) ) .
tl:% ( _ 6 l]-\ Ij% O)J ):r *EiEEE}J D 73\ \ / 5 \ Mﬁ.uN OUTCOMES AND MEASURES.The spherical equivalent_refraction was recorded for each

child and the prevalence of myopia for each age group during each year was calculated. The

E 0 b\ 0 mean spherical equivalent refraction and prevalence of myopia were compared between
2 O 1 9 O) 5 . 7 /0 2 1 5 /0 ( - o E 2020 (after home confinement) and the previous 5 years for each age group.
RESULTS Of the 123 535 children included in the study, 64 335 (52.1%) were boys. A total of
194 904 test results (389 808 eyes) were included in the analysis. A substantial myopic shift
(approximately —0.3 diopters [D]) was found in the 2020 school-based photoscreenings
compared with previous years (2015-2019) for younger children aged 6 (-0.32D), 7 (-0.28
D). and 8 (-0.29 D) years. The prevalence of myopia in the 2020 photoscreenings was higher
than the highest prevalence of myopia within 2015-2019 for children aged 6 (21.5% vs 5.7%),
—/ 2 2 : I N\ N \‘ 7(26.2% vs 16.2%), and 8 (37.2% vs 27.7%) years. The differences in spherical equivalent
.:E; 1 N * ‘YD E? /E E}J O) % J BE Td\ c j] refraction and the prevalence of myopia between 2020 and previous years were minimal in
children aged 9 to 13 years.
% 7— AN k — n CONCLUSIONS AND RELEVANCE Home confinement during the COVID-19 pandemic appeared
d\ % < ) to be associated with a significant myopic shift for children aged 6 to 8 years according to
2020 school-based photoscreenings. However, numerous limitations warrant caution in the

interpretation of these associations, including use of noncycloplegic refractions and lack of Author Affiliations: Department of

Ophthalmology, Emory University,
urthokeratology h|st0ry or ocular blometry data. Younger ch||dren s refractive status may be AtFI)anta Geor:?; ONan; Y. Li): ¥
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in adults

Kenneth J. Ciuffreda®

The prevalence of myopiai
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growing at an alarming rate and is associated with axial elongation

www.nature.com/scientificreports
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myopic defocus using a novel
augmented-reality optical system

Ryo Kubota®2=, Nabin R. Joshi?, Tara J. Fitzgerald®, Inna Samandarova®, Maksud Oliva?,
Arkady Selenow?, Amitava Gupta?, Steven Ali?, G. Lynn Mitchell*, Robert Chun® &
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