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Abstract 
Backgr ound: The pr ev alence of m y opia is increasing dr amaticall y ar ound the world, and man y studies ha ve suggested the possibility 
that ultraviolet (UV) light is effecti v e to pr ev ent the onset and pr ogr ession of m y opia. How ever, UV is a risk factor for diseases that 
cause r efracti v e err ors suc h as catar act and pterygium. In this study, w e ev aluated the r elationship between UV exposur e and m y opia 
pr ogr ession. 

Methods: The dataset consisted of a total of 337 396 eyes of patients in the 12-to-29-year age range, who were prescribed soft contact 
lenses (SCL) for r efracti v e err or at Okada Eye Clinic in Japan between 2002 and 2011. They were tracked over a five-year period and 

did not change the type of SCL. In this r etr ospecti v e cohort study based on medical records, we divided patients into two groups, one 
prescribed SCL with UV protection (UV-SCL), and another prescribed SCL without UV protection (UV + SCL). 

Results: Change in r efracti v e po wer o v er fiv e years w as measur ed and r esults compar ed. It w as −0.413 diopter (D) in the UV-SCL group 

and −0.462 D in the UV + SCL gr oup. Thus, the pr ogr ession of m y opia was slow er in the UV-SCL group. The results were also analyzed 

se paratel y by gender and degree of myopia at the time of initial prescription, which all showed significant differences ( P < 0.001). 

Conclusion: Results suggest that UV exposure may advance m y opia. Further resear c h is needed to investigate the underlying mech- 
anisms that could explain this. 

Ke ywords: ultr aviolet; m y opia; pr ogr ession; cohort study; contact lens 
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Introduction 

Myopia de v elops fr om a mismatc h between the optical pr operties 
of the tissue in the anterior segment of the eye and the length of 
the eyeball (axial length) from the cornea to the r etina, r esulting 
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n distant images being focused in front of the retinal photorecep-
ors [ 1 ]. Besides the functional inconvenience of blurred vision,

yopia predisposes people to many blinding diseases in adult- 
ood, suc h as r etinal detac hments, glaucoma, and catar act [ 2 ]. In
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articular, high myopia increases the risk of c horior etinal abnor-
alities such as retinal detachment. T herefore , preventing the

nset and pr ogr ession of myopia is important for public health
 3 ]. Unfortunatel y, the pr e v alence of myopia is increasing dramat-
cally worldwide [ 4–7 ]. It is estimated that 49.8% of the world’s
opulation may be myopic by 2050, and ther efor e myopia is a ma-

or public health concern [ 8 ]. 
Genetic and environmental factors are thought to interact in

he onset of myopia, but the mechanism is unknown [ 7 ]. How-
 v er, most myopia de v elops in childhood, and the pr e v alence of
yopia is r a pidl y incr easing in association with incr easing educa-

ion and urbanization. Some studies suggest that it is likely that
he influence of rising education le v els associated with economic
e v elopment outweighs genetic influences [ 9 , 10 ]. 

Hyperopia is when distant images are focused behind the reti-
al photoreceptors, and emmetropia is when the eye has no re-
r activ e err or [ 11 ]. It is widely known that most infants are hy-
eropic and their eyes become more emmetropic with age [ 11 ].
ecentl y, se v er al studies hav e suggested that spending time out-
oors during childhood correlates with the progression of myopia
 12–15 ]. In a cross-sectional study of 12-year-old children in Syd-
ey, Australia, ( n = 2367) Rose et al . reported that children who
pent more total time outdoors had increased hyperopic refrac-
ion and a lo w er pr e v alence of myopia, wher eas c hildr en who en-
aged in high levels of close-up work and low le v els of outdoor
ctivity had lo w er hyperopic refraction [ 16 ]. 

Although the etiology of myopia is still unknown, some have
ointed out that close-up work such as reading is a risk factor [ 17 ].
n the other hand, there are some studies that suggest that out-
oor light is related to the pr ogr ession of myopia [ 18–21 ]. Studies
 y Ashb y et al . found that axial length became shorter in c hic ks
xposed to highly luminescent light, and they reported that the
elease of dopamine due to light stimulation may be involved in
he inhibition of the axial length [ 18 , 19 ]. Torii et al . reported that
n a c hic k en m yopia model, ultraviolet (UV) light contained in visi-
le light increases the expression of the myopia-suppressing gene
GR1 whic h suppr esses axial elongation [ 20 ]. Ho w e v er, ther e ar e
ome doubts about the application of the c hic k en m yopia model
o humans [ 19–21 ]. Furthermore, UV is a risk factor for pterygium
the wing-sha ped thic k ening of the conjuncti va and cornea) and
uvenile cortical cataract that affect the conjunctiva and crys-
alline lens. UV has been shown to cause r efr activ e err ors . T here-
ore, it is questionable whether UV light can really be a protective
actor for the pr ogr ession of myopia [ 22 , 23 ]. 

Her e, a lar ge-scale e pidemiological stud y was conducted on the
apanese population from children to young adults who use soft
ontact lenses (SCL). The purpose of the study was to clarify the
 elationship between UV exposur e and the pr ogr ession of myopia
y comparing the presence or absence of the UV protection func-
ion of SCL. 

ethods 

tudy design 

he dataset comprised of a total of 2 137 195 eyes of male and
emale patients who were prescribed SCL for refractive error at
kada Eye Clinic (Yok ohama, Ja pan) between 2002 and 2011. All
atients were 12 to 29 years old at the time of first prescription
f SCL, as patients aged 12 years or older are most likely to start
sing SCL, and pr e vious studies have shown the clinical myopia
r ogr ession may be observed up to the 20s [ 24 ]. 

The r efr activ e po w er data of the subject group in this study
as determined by visual acuity measured using an auto-ref ker-
tometer (KR-3000; TOPCON, Tok y o, J apan) and, if necessary, a ski-
scope (RX-3ASP; NEITZ, Tok y o, J apan). 

SCL was prescribed based on subjective and objective test re-
ults . T he eyes included in the present study were divided, accord-
ng to different types of SCL prescribed, into a UV-SCL group (SCL
ith UV protection; 1 208 274 eyes) and a UV + SCL group (SCL
ithout UV protection; 928 921 eyes). Among the total dataset of
 137 195 eyes, 337 396 eyes (including 170 151 eyes prescribed
V-SCL and 167 245 eyes prescribed UV + SCL) could be tr ac ked

or five years, and the patient had not c hanged the pr esence or ab-
ence of UV protection function or the type of SCL. Patients with
orneal diseases that affected r efr activ e v alues, patients who had
ndergone ophthalmic surgery in the past or at present, and pa-
ients with intellectual disabilities for whom the test was unreli-
ble, were excluded. 

This study was a r etr ospectiv e cohort study based on medi-
al records, and as there was no additional survey of subjects, it
as conducted with an opt-out option (Fig. 1 and Supplementary
ables S1 –S2 and S5 –S6 ). 

In this study, UV was defined as the combined wavelengths of
VA (wavelength 320–400 nm) and UVB (wavelength 280–320 nm).
he absor ption r ate of the UV-SCL used by patients in this study

s listed in Supplementary Table S5 . 

ta tistical anal ysis 

he r efr activ e c hanges in spherical equiv alent po w er (SE) over
 five-year period were determined between two groups by gen-
er and three groups by myopia at the time of initial prescrip-
ion: high myopia [SE ← 6.00 diopter (D)], moderate myopia ( −6.00
 ≤ SE ← 3.00 D), and lo w my opia ( −3.00 D ≤ SE ← 0.25 D). The
 air ed t -Test was used to analyze them. Furthermore, hyperopia
as excluded from the analysis. 
The difference between the UV-SCL group and the UV + SCL

r oup of fiv e-y ear mean w as anal yzed. SE c hange in eac h cate-
ory was classified by sex, baseline age, and/or baseline SE le v el
sing analysis of covariance (ANCOVA). The difference by sex was
nalyzed using P value for the difference between those groups
f five-year mean, SE change adjusted by analysis of covariance
ANCOVA) with baseline age and baseline SE as independent vari-
bles. Similarly, when the difference was analyzed by baseline SE,
 value was calculated for the difference between those groups of
v e-year mean SE c hange using ANCOVA with sex and baseline
ge as independent variables. 

All analysis was performed using the SAS statistical software
ac ka ge Version 9.4 (SAS Institute Inc., Cary, NC, USA). 

esults 

e studied a total of 337 396 eyes (Fig. 1 , Supplementary Tables
1 –S2 ) and compared the amount of change and standard de-
iation (SD) in r efr activ e po w er ov er a fiv e-year period (Table 1 ,
upplementary Tables S3 –S4 ). 

Comparing the mean age by gender, men were 0.4 years
 ounger, and w omen w ere 0.8 y ears y ounger in the UV + SCL group
han in the UV-SCL group. On the other hand, when comparing the
v er a ge a ge by degr ee of myopia at the time of first pr escription,
he UV + SCL gr oups wer e 0.4 years younger for high myopia, 0.6
 ears y ounger for moderate myopia, and 0.8 y ears y ounger for lo w
yopia than the UV-SCL groups (Fig. 1 ). 
SE (mean ± SD) at baseline was −4.063 ± 1.932 D ov er all in

he UV-SCL group. By gender, it was −4.124 ± 1.948 D for men
nd −4.020 ± 1.920 D for women in the UV-SCL group. In ad-
ition, it was −3.933 ± 1.854 D ov er all in the UV + SCL group;

https://academic.oup.com/pcm/article-lookup/doi/10.1093/pcmedi/pbae022#supplementary-data
https://academic.oup.com/pcm/article-lookup/doi/10.1093/pcmedi/pbae022#supplementary-data
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https://academic.oup.com/pcm/article-lookup/doi/10.1093/pcmedi/pbae022#supplementary-data
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https://academic.oup.com/pcm/article-lookup/doi/10.1093/pcmedi/pbae022#supplementary-data
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F igure 1. Data flo w chart of the study. Total, the ey es of male and female patients aged 12 to 29 y ears at the time of first pr escription whic h wer e 
prescribed soft contact lenses; UV-SCL, the group prescribed soft contact lenses with ultraviolet protection; UV + SCL, the group prescribed soft 
contact lenses without ultraviolet protection; Age , a verage age; SD, standard deviation; SE, spherical equivalent po w er; D, diopters. 

Table 1. Change in r efr activ e power over a 5-year period by soft contact lenses. 

SE at baseline : 5-year SE Change 95%CI (D) P 
mean (SD) (D) mean (SD) (D) 

Sex Men UV-SCL −4.124 (1.948) −0.431 (0.002) −0.435 −0.426 
< 0.001 

UV + SCL −4.027 (1.860) −0.467 (0.003) −0.472 −0.462 

Women UV −SCL −4.020 (1.920) −0.401 (0.002) −0.405 −0.397 
< 0.001 

UV + SCL −3.870 (1.847) −0.458 (0.002) −0.462 −0.454 

SE at first prescription SE < −6.00D UV −SCL −7.603 (1.178) −0.281 (0.005) −0.290 −0.272 
< 0.001 

UV + SCL −7.412 (0.947) −0.323 (0.005) −0.333 −0.314 

−6.00D � SE < −3.00D UV −SCL −4.464 (0.847) −0.402 (0.002) −0.406 −0.398 
< 0.001 

UV + SCL −4.431 (0.848) −0.435 (0.002) −0.439 −0.431 

−3.00D � SE < −0.25D UV −SCL −2.204 (0.614) −0.479 (0.003) −0.484 −0.474 
< 0.001 

UV + SCL −2.186 (0.624) −0.541 (0.003) −0.546 −0.535 

Total 
UV −SCL −4.063 (1.932) −0.413 (0.001) −0.416 −0.410 

< 0.001 
UV + SCL −3.933 (1.854) −0.462 (0.002) −0.465 −0.458 

P value for difference between groups of 5-year mean SE (Spherical equivalent po w er) change adjusted by analysis of covariance (ANCOVA) with sex, baseline age, 
and/or baseline SE as an independent v ariable. SD, Standard de viation; D, Diopters; 95%CI, 95% confidence interval; UV-SCL, A gr oup pr escribed soft contact lenses 
with ultraviolet protection; UV + SCL, A group prescribed soft contact lenses without ultraviolet protection. 
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Figure 2. Change in r efr activ e power over a five-year period by soft contact lenses by gender. (A) Men. (B) Women. D, diopters; UV-SCL, the group 
prescribed soft contact lenses with ultraviolet protection; UV + SCL, the group prescribed soft contact lenses without ultraviolet protection. 
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hen broken down by gender, it was −4.027 ± 1.860 D for men
nd −3.870 ± 1.847 D for women (Table 1 ). 

T he o v er all r efr activ e c hange in SE ov er fiv e y ears w as −0.413D
95% CI = −0.416, −0.410) for the UV-SCL group and −0.462 D (95%
I = −0.465, −0.458) for the UV + SCL group. By gender, it was
0.431 D (95% CI = −0.435, −0.426)/ −0.467 D (95% CI = −0.472,
0.462) for men, and −0.401 D (95% CI = −0.405, −0.397)/ −0.458 D

95% CI = −0.462, −0.454) for women. By myopia power at the time
f initial prescription, −0.281 D (95% CI = −0.290, −0.272)/ −0.323
 (95% CI = −0.333, −0.314) for high myopia, −0.402 D (95% CI =
0.406, −0.398)/ −0.435 D (95% CI = −0.439, −0.431) for moderate
yopia, and −0.479 D (95% CI = −0.484, −0.474)/ −0.541 D (95%

I = −0.546, −0.535) for low myopia. In either case, myopia pro-
r ession was lar ger in the UV + SCL group than in the UV-SCL
roup ( P < 0.001 for all) (Table 1 , Figs. 2 –4 and Supplementary
ables S3 –S4 ). 

By gender, differences in myopia pr ogr ession between the UV-
CL and UV + SCL gr oups wer e observ ed up to 16 years of age for
en and 13 years of age for women (Fig. 2 , Supplementary Tables

3 –S4 ). 
On the other hand, when looking at the degree of myopia at

he time of the first prescription, a difference in the progression
f myopia up to the age of 13 was only observed with moderate
yopia (Fig. 3 , Supplementary Tables S3 –S4 ). 
Ov er all, differ ences in myopia pr ogr ession between the UV-SCL

nd UV + SCL groups were observed up to the age of 14 (Fig. 4 ,
upplementary Tables S3 –S4 ). 

iscussion 

p to 80% of a person’s lifetime UV exposure is r eac hed befor e
he age of 18, so it is recommended that UV-blocking spectacles
r contact lenses are worn from a young age [ 23 ]. In the Yokohama
tudy that examined r efr activ e c hanges ov er a fiv e-year period in
 apanese ey es ( n = 593 273), the lar gest c hange was observ ed in
oth sexes at the age of 8 y ears. Ho w e v er, c hange in myopia de-
r eased with a ge, and clinical myopia stopped at the a ge of 27
ears in males and 26 years in females [ 24 ]. Furthermore, it has
een suggested that UV-blocking contact lenses not only reduce
he o xidati v e dama ge caused by UV to ocular tissues , but also ma y
elay presb y opia when w orn for a long time [ 25 ]. 

The results of this study sho w ed that myopia pr ogr essed
n the UV-exposed group. Ho w ever, there are those who sug-
est that UV exposure can inhibit the pr ogr ession of myopia, in
articular, studies on violet light (VL: wavelength 360–400 nm),
hort-wavelength visible violet light that is a component of sun-
ight [ 20 , 26–30 ]. In a cohort study of Japanese children aged 6 to
2 years and 10 to 15 years ( n = 113, 310), Torii et al . reported
hat elongation of axial length was shorter in c hildr en using VL
ransmitting eyeglasses and contact lenses than in c hildr en using
L cutting eyeglasses, thus proposing that VL suppresses myopia.
ontr ary to suc h pr oposal [ 20 , 26 ], our r esearc h suggested that
yopia pr ogr esses with UV exposur e. Ho w e v er, since this study

nl y compar ed the pr esence and absence of UV pr otection, ef-
ects of viewing distance and environmental factors that occur
hen comparing indoors and outdoors were small. In addition,

ince the dataset was large, other biases were also considerably
mall. It is ther efor e ar gued that the current study had a high de-
ree of reliability. 

The reason for doubts about the applicability of the chicken
yopia model to humans is that humans have much less sensi-

ivity in the near-UV region of the spectrum than chicks [ 21 ]. Torii
t al . reported that VL may suppress myopia and elongation of ax-
al length in c hildr en, but unlike humans, c hic ks ar e sensitiv e to
ear-UV light and transmit light up to at least 360 nm. The hu-
an crystalline lens transmits only 1% of light below 400 nm. It

emains unclear how UV illumination affects myopia in humans
 20 , 21 , 26 ]. 

Studies examining myopia and hyperopia under monochro-
atic light of different wavelengths have been conducted in vari-

us animals. Under short wavelength violet light (wavelength 380–
20 nm) and blue light (wavelength 465 nm), the progression of
y opia w as r educed in c hic kens , mice , guinea pigs , and African

ichlid fish [ 20 , 21 , 28–35 ]. On the other hand, two mammalian
pecies, rhesus macaques [ 36 ] and shr e ws [ 37 , 38 ], sho w ed a re-
uction in the pr ogr ession of myopia under long-wavelength red

ight (wavelength 630 nm), opposite to the other studies. Ho w e v er,
ome have pointed out that long-wavelength red light during in-
ancy may be a risk factor for de v eloping myopia in a small pro-
ortion of rhesus macaques who are sensitive to rhesus L-cone
timulation [ 39 ]. 

Ther e ar e v arious opinions r egarding the mec hanism by whic h
onoc hr omatic light affects the de v elopment of nearsightedness

nd farsightedness. For example, it has been suggested that cone
ignaling may play a role in hyperopic responses to short wave-
engths in mutant mice with dysfunctional cones [ 28 ]. On the
ther hand, a study using guinea pigs has indicated that retinal

https://academic.oup.com/pcm/article-lookup/doi/10.1093/pcmedi/pbae022#supplementary-data
https://academic.oup.com/pcm/article-lookup/doi/10.1093/pcmedi/pbae022#supplementary-data
https://academic.oup.com/pcm/article-lookup/doi/10.1093/pcmedi/pbae022#supplementary-data
https://academic.oup.com/pcm/article-lookup/doi/10.1093/pcmedi/pbae022#supplementary-data
https://academic.oup.com/pcm/article-lookup/doi/10.1093/pcmedi/pbae022#supplementary-data
https://academic.oup.com/pcm/article-lookup/doi/10.1093/pcmedi/pbae022#supplementary-data
https://academic.oup.com/pcm/article-lookup/doi/10.1093/pcmedi/pbae022#supplementary-data
https://academic.oup.com/pcm/article-lookup/doi/10.1093/pcmedi/pbae022#supplementary-data
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Figure 3. Change in r efr activ e power over a five-year period by soft contact lenses by degree of myopia at the time of initial prescription. (A) High 
myopia. (B) Moderate myopia. (C) Low myopia. D, diopters; UV-SCL, the gr oup pr escribed soft contact lenses with ultr aviolet pr otection; UV + SCL, the 
gr oup pr escribed soft contact lenses without ultr aviolet pr otection. 

Figure 4. Change in r efr activ e power over a 5-years period (T otal). D , diopters; UV-SCL, the group prescribed soft contact lenses with ultraviolet 
protection; UV + SCL, the group prescribed soft contact lenses without ultraviolet protection. 
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cones/opsins ar e r elated to r efr action [ 29 ]. Ho w e v er, ther e is no
established mechanism yet. 

In addition, since the wavelengths of light to whic h eac h test 
animal is sensitive differs, it is difficult to determine which cate- 
gory humans fall under. Since rhesus macaques also have individ- 
al differences in wavelength sensitivity, it is possible that there
ay be racial differences in humans as well [ 39 ]. 
In fact, the pr e v alence of myopia is incr easing, especiall y in ur-

an areas in East Asia [ 7 ]. The idea that populations of East Asian
rigin have an inherently higher prevalence of myopia is not sup-
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orted by the very low pr e v alence r eported for those living in rural
reas, and by the high pr e v alence of myopia reported among Indi-
ns living in Singa por e [ 9 ]. Envir onmental c hange may be a major
actor in increasing the prevalence of myopia around the world
 9 ]. Although it is belie v ed that individuals differ in their suscepti-
ility to environmental risk factors, evidence to support this idea

s lacking [ 9 ]. 
It is hoped that this will become clearer in the future through

 erification of man y studies including this one . It ma y be im-
ortant to reconsider the relationship between time spent out-
oors during childhood and the pr ogr ession of myopia [ 12–15 ]. In
 meta-analysis of 25 papers ( n = 34 420) reporting on outdoor ac-
ivity time, an increase in outdoor activity time reduced the risk of
e v eloping myopia but was not effective in slowing the pr ogr es-
ion of myopia for myopic eyes [ 40 ]. 

Furthermore, in a study of students in an area of Central Fin-
and ( n = 4305), c hildr en who spent a long time indoors had a close
eading distance and were at higher risk for m yopia [ 41 ]. A stud y of
panish c hildr en a ged 5 to 7 years ( n = 7497) found that myopic
 hildr en wer e exposed to mor e scr eentime and spent less time
utdoors [ 42 ]. 

Ho w e v er, in a study whic h consider ed the pr e v alence of my-
pia among people of the same age and ethnicity, the pr e v alence
ate was 3.3% for Chinese Australians aged 6 to 7 years, compared
ith 29.1% for Chinese Singa por eans of the same age. Although

he pr e v alence of my opia w as significantly lo w er in the Chinese
 ustralians, A ustralian children spent more time outdoors and
ore time engaged in close-up activity. Rose et al . hypothesize that

he pr essur e of earl y education in Singa por e may be the cause
 43 ]. 

While the relationship between time spent indoors or outdoors
nd myopia may be related to viewing distance, potential con-
ounders such as education level, occupation, and socio-economic
tatus may be associated with both myopia and time spent out-
oors [ 43 , 44 ]. No w ada ys , it is possible to use smart watches to
ollect data such as luminance, UV le v els, n umber of ste ps, and
ndoor and outdoor location. Efforts to collect more data using
uc h de vices in the futur e ma y help to unco ver the cause [ 44 ]. 

One of the limitations of this study is that it was desirable to
erform cycloplegia to accur atel y measur e r efr activ e v alue be-
ause c hildr en hav e str ong eye accommodation ca pabilities. How-
 v er, this was not done in the present study based on SCL prescrip-
ion data. On the other hand, it has been reported that the differ-
nce in r efr activ e v alues with and without cycloplegia becomes
maller with age, and there is no difference in those aged 12 years
r older [ 45 ]. Ther efor e, in the present study, which targeted chil-
r en a ged 12 years or older, it is consider ed that the impact of not
erforming cycloplegia on r efr activ e v alue is small. 

Many studies about refractive error often focus on axial length.
o w e v er, since this study was based on prescription data for SCL,

t was difficult to secure sufficient data on the axial length of the
ar get gr oup. Since the cornea and crystalline lens are also related
o r efr action, r efr activ e v alue needs to be e v aluated compr ehen-
iv el y. 

The data from this study should be deemed credible, since the
CL prescription was determined by both subjective and objective
est results, and patients consented to purchasing the product.
urthermore, this study did not only use a single brand of SCL,
ince different types of SCL have different UV absorption rates,
t is difficult to consider specific wavelengths and there may be
ome bias due to SCL type ( Supplementary Table S5 ). Ho w e v er, al-
hough manufacturers tend to differ depending on the presence
r absence of UV functions, the price r ange r emains similar. Ad-
itionall y, envir onmental, lifestyle, and genetic factors that pose
 risk for r efr activ e c hanges wer e not consider ed. 

A further dr awbac k of the study may be that because n was
 ery lar ge, the r esults ma y ha ve been o v er estimated. Since SCL
r e r ecommended for use at ages 12 and older, sufficient n was not
vailable for data at age 8, when the change in myopia is greatest
 24 ]. 

It should be noted that the difference in average age between
V-SCL and UV + SCL is slightl y lar ger amongst women. In young
eople, differences in age and gender ma y ha ve a strong influence
n the pr ogr ession of myopia. In this study, we performed compar-
sons by age and gender to minimize bias. 

Outdoor activities and close-up work affect the pr ogr ession of
yopia, so it is desirable to take these into consideration, but this

tudy did not examine individual activities. Ho w e v er, because the
ample size in this study is v ery lar ge, it is thought that the in-
uence of bias due to differences in individual activities will be
educed. 

The proportion of women choosing UV + SCL decreases with
ge, and it cannot be denied that women use other UV protec-
ion as they get older, the present study did not account for
his , and further in v estigation is consider ed necessary (Fig. 1 and
upplementary Table S1 ). 

The results sho w ed that UV + SCL had lo w er baseline refractive
o w er both ov er all and b y gender. Ho w e v er, this r esult is onl y a
rend in the refractive po w er of each group and is not believed to
av e had an y effect on the r esult that myopia pr ogr esses mor e
ith UV + SCL than with UV-SCL. 

onclusion 

aken together, results of the present study with a large cohort
uggest that UV exposure may be a risk factor for the pr ogr ession
f myopia. 
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