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Abstract

Purpose: To study for the first time the effect of wearing reaugde glasses and
glasses with.power determined by selfraction on children’s quality of life.

M etheds: This is a andomized, double-masked nferiority trial. Children in

grades 7 and 8 (age 12-15 years) in 9 Chinese secondary schools, with presenting
visual acuity (VA) <= 6/12 improved with refraction to >= 6/7.5 bilaterally, iva

error <=-1.0D and < 2.0 D of anisometropia and astigmatism bilaterally, were
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randomizedd receive readynade spectacles (RM) or identiggpearing spectacles
with power determined by: subjective cycloplegic retinoscopy by a university
optometrist (U), a rural refractionist (R), or noycloplegic seHrefraction (SR).
Main,study.outcome waglobal score on the National Eye Institute Refractive Error
Quality of Life-42 (NEI RQL-42) after two months wearing study glasses, comparing
other groups with the U group, adjusting for baseline score.

Results:Only 1 child (0.18%) was excluded for anisatnopia or astigmatism. A total

of 426 eligible subjects (mean age 14.2 years, 84.5% without glasses at baseline) were
allocated te.U (103 [24.2%]RM (113 [26.5%]), R (108 [25.4%]) ar8R (102
[23.9%]'groups respectively. Baseline and Endline score data were available for 398
(93.4%) of subjects. In multiplegression modsladjusting for bBseline scoreolder

age (P=0:003) and baseliggectacle wear (P=016), but not study group assignment,
were significantly associated with lower final score.

Conclusion: Quality of life wearing readyaades or glasses based on-sefifaction

did net.differ-from that with cycloplegic refraction by an experienced optorigtris

this noninferiority trial

Key words:
Visual fun€tion, selfefraction, ruralefractionist, conventional refraction,

readymade spectacles, conventional spectacles, myopia, children, China

| ntr oduction

Uncorrected refractive error was the leading cause of vision impairment in the
worldin.2010 Pascolini& Mariotti 2012).A total of 12.8 milliorchildren agd 5-15
years are visually impaired from uncorrected or inadequately corrected refractive
errorsin 2004,with a global prevalence of @% (Resniko#t al.2008)lt is

associated with reversible sedfported visual impairment among children (Congdon
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et al. 2008) ,and its correction has tedstatisticallysignificant improvement in
children’s school performance in a recent randomized(ialet al. 2014).

Though refractive error may be safely and effectively corrected with spectacles,
lack efwell-trained refractionists in settings of limited resources may be a major
barrier(World Health Organization 2000, Turner et al. 2011),in part due to poor
accuracy of spectacles based on prescriptions from available practi{@hanget al.
2009, Zhou et al. 201HRecent studiefHe et al. 2011 , Zhang et al. 2011) have
suggested that myopic children can achieve vision of >= 6/7.5 in > 90% of cases by
selfrefraction with adjustable spectacles, with accuracy similar to that of
non-cycloplegic automateckfraction, another modality that has been used in areas
where trained refractionists are in short supply. Use of self refraction has the potential
to reduee-barriers to refractive care in such settings.

Another-approach to improving access to spectatlaseas of limited resources
is readymade spectacles, which can both reduce costs and improve the logistics of
servicesdelivery over custom spectacles, while achieving comparable acceptability to
wearergZenget al. 2009).Highecost has been demondéad in various settings to
reduce uptake of spectackdda et al. 2014 , Odedet al. 2008)

While the visual acuity and accuracy of refractive power obtainable with
selfrefraction have been asses¢dé et al. 2011 , Zhang et al. 2011) ,visual function
associated'with use of this technology for refraction has not been evaluated, as it has
for other nontraditional modalities such as reanhade glasse@radyet al.

2012,). The-possibility exists that good results on testing of central acuity migkt ma
discomfort or, other problems, secondary perhaps to the failure to correct for
astigmatism,.or any over-minusing resulting from self-refraction without cygaple
whichamight be relevant to children’s daily use of spectacles. The goal of the WEAR
(Wearability And Evaluation of Adjustable Refraction) trial (Phase II) was to
compare seifated quality of life (NElI RQE42, main outcome) between rural

secondary school Chinese children with inadequatetyectednyopiaat baseline
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randomized to receive one of the following: readlgee glasses, or custom spectacles
whose power was based on cycloplegic refraction by a university optometrist,
cycloplegic refraction by a rural refractionist or s&fraction without cycloplegia.

Only children with myopia were rectad for the study in view of the low prevalence
and modest visual impact of other types of refractive error among children in China
(He et al. 2004 , He et al. 2007).

METHODS

Theprotocol for this study was approved in full by the Institutional Review
Board of the Zhongshan Ophthalmic Center (ZOC), SunYat-senUniversity (SYSU,
Guangzhou, China). Permission was obtained from the local Boards of Education and
written informed consent was obtained from at least one parent of all participaats
principles-ofithe Declaration of Helsinki were followed throughout.

Design

Since he main study hypothesis was that sefforted quality of life using the
National' Eye Institute Refractive Error Quality of l-4@ (NEI RQL-42) after two
months:wearing the study glasses would not differ between children in the
Seltrefraction, Rural refractionist and Reahade spectacle groups as compared to
the University refractionist group, which was considered the gold standard in this
study,anon-inferiority trial designwas appliedSuch studies are designed to test the
hypothesis,that aovel treatment's effectiveness is not substantially less than the
existing, standar¢Mulla et al. 2012).

Subjects
Participating=schools

A'total"of nine Guangdong junior high schools in Yangxi county of Yangjiang
city, and Huidong county of Huizhou city, were selected in non-random fashion
(principal basis being a willingness of the school administration to takenpghet
trial)«from a list of all schools in these two counties. Distances from the urban center
were as follows: two schools were located directly in the downtown area; one school
was at a distance of 10 kilometers; one school at 20 kilometers; one school 30
kilometers; three schools at 40 kilometers; and one school at 50 kilometers.

Baseline visual acuity assessment
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143 All children in grades 7 and 8 (generally 12-years old) at the selected schools
144  who were present on the day of examination underwent basetiual acuity (VA)

145 screening by nurses and optometrists from February to May 2013. Uncorrected VA
146 andcorrectedvA with children’s own spectacles if owned were tested separately for
147 eachreyerat4 meters using Early Treatment Diabetic Retinopathy SIORE)

148 charts(Ferriset al. 1982)Precision Vision, La Salle, IL, USA) in a wéit, indoor

149 area ofthe school. Lens power of existing spectacles was measured with a lensometer
150 (Topcon CL 100, Tokyo, Japan). Children presenting Widh<= 6/12in both eyes

151 were considered provisionally eligible and underwent randomization (see belbw) a
152 refraction todetermine final eligibility for the trial.

153 Randomization, | nterventions and Masking (Figure 1)

154 All'provisionally eligible childrerin each gradand each county (VA < 6/12 in
155 both eyes) were randomized individually to one of four groups, stratifying by grade
156 (grade 7 and grade 8) and the two towns. Children themselves and investigators
157 assessing study outcomes were masked to group assigiimegroups received

158 standard;eustom spectacles with irgapillary distance measured by standard

159 techniques.and powers determined in the following fashion:

160 University optometrists group: Cycloplegic automated refraction with refinement
161 by an experienced aphetrist from ZOC.

162 Rural refractionists group: Cycloplegic automated refraction with refinement by
163 arural refractionist from a local courtigvel hospital who had received refraction

164 training in an on-going program administered by ZOC.

165 Sdf-refraction group: Non-cycloplegic seHrefraction using fluiefilled

166 adjustable spectacles and a protocol based on that which has previously beet reporte
167 (He etal. 2011, Zhang et al. 2011).Additionally a fourth groupRéady-made

168 Group,received pseudo readyade spectacles as previously descrizeshget al.

169 2009 ) withrpower in both eyes equal to the spherical equivalent of the eye with
170 lower power'(absolute value)n subjective refraction by an optometrist from ZOC
171 followingcycloplegic automated refractioBpectacle powers were available in 0.50
172 D steps betweerl.00 to -6.00 D, and 1.00D steps between -7.00 and -10.00D, with
173 measured power being rounded down to the nearest step as needed. Available

174 inter-pupillary distances were 50, 55, 60 and 65 mm.
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Children in all groups were permitted to select from among 22 frame styles
provided by local optical shops as popular among secondary school children in th
area, as previously describgthou et al. 2014).

Subjects and study personnel administering the qurestires and assessing VA
werermasked to study group assignment.

Inclusion and exclusion criteria and final allocation

Children'meeting all the following criteria after refraction as described above
were eligible for recruitment in the study:

e _Presenting/A ( If the child wears glasses, her/his presenting VA is her/his
corrected VAwith theirown spectacles; if the child does not wear spectacles,
her/his presenting VA is her/his uncorrected ¥A)/12 in both eyes

e Subjective spherical equivalent refractareor ( SER ) <=1.00 diopters (D)
in both eyes

e _VAimprovable to > 6/7.5 in both eyes with refraction as assigned in their
group. It was considered wthical to permit children to wear glasses not
providing adequate vision, and the goal of the studytawdstermine
whether children achieving good VA with alternative modalities might have
ocular discomfort or other issues affecting quality of life.

Children with ocular diseases potentially affecting the visiod thosavith
astigmatism or anisometropies 2.00 Dwere excluded, the latter for ethical reasons,
following the example oBrady et al(Bradyet al. 2012.Children with VA <= 6/7.5
in either eye after selefraction, refraction by the rural optometrist or with
pseudareadymade glasses were reéer for refraction by the university optometrist
and provision of free spectacles after exclusion from the study. Children whose VA
could.net be improved by the university optometrist were referred to the local county
hospital-fer-further examination.

Quality check of the spectacles as dispensed

Toavoid inaccurade spectaclesnade during the processsygectaclesnaking
weregiven to children, a 25% sugample ofgylassesn each group were selected at
randomandwehecked by atHensometry, and theector diference in diopters,
conventionally positive, between the prescription and teasured value on the
lensometer was calculaté@hibos et al. 199Hlarveyet al. 2000.

Educational Intervention
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208 To promote compliance with glasses wear, all participants recaigetlof

209 educational interventions described previoyda et al. 2014 ) ,including a 10

210 minute video, a booklet of professionatlyawn comics, a presentation in class

211 directed at teachers and students by study personnel and a parents' brtbchure, a
212 explainingthe safety and visual benefits of spectacles.

213 Questionnaires and Outcome Assessment

214 The National Eye Institute Refractive Error Quality of Life (NEI RQR2)

215 questionnaireRerry et al. 2003Hayset al 2003Hays& Spritze2002) was used to

216 evaluate the visual function-related quality of life at baseline and afbemtmths of

217 spectacle wear at the endline examination -fegbrted frequency of spectacles use,
218 value attached to the glasses, and participant satisfaction with glasses were also
219 assessed at endlirs described elsewhe@enget al. 2009Bradyet al. 2012)

220 The primary study outcome was the difference in global score on the NEI

221 RQL-42 at endline between the University Optometrist group and the other three
222 groups..The NEI RQL-42 consists of 42 items across 13 domains, such as near and far
223 visual acuity;'glare, appearance and satisfaction with correction, with a bagire

224 representing better quality of life. Each item was rescaled to a 0 to 100 range

225 according to guidelines ing¢huser’'s manugHays Spritzer2002), and a global score
226 calculatedsby averaging the subscales.

227 Samplesize

228 The sample size was calculated based on the endline NEMR@Llobal score

229 according to a non-inferiority margin of 30% of the difference between treatment and
230 control conditionsas has been recommendeédutt et al. 2008, Jones et al. 1996)

231 recent study using the NEI RQL-42 questionnaire found an overall difference of 15.8
232 in global score between subjects with spectacle correction and emmé&Qopa®s

233 et al.,2012).Accordingly, we used 5.7, or 30% of 15.8, as thenfienerity criterion.

234  With arstandard deviation of 15.0etrequired sample size was 90 subjects per group
235 with a power of 80% and a one-sided significance level of 5% (alpha=0.05).

236 Statistieal Methods

237 Baseline characteristics of participants including age, subjective spherical

238 equivalent refractive error in the betreing eyavith better presenting VAeye

239 with better uncorrected VAor childrenwithout glasses, and eyéth better corrected
240 VA for children with glasses)gender, spectacle wear and proportion with presenting

241 VA< 6/18 in the betteseeing eye were reported as mean (SD, standard deviation) for
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normally-distributed continuous variables, median (IQR, inter quartile range) for data
with non-normal distribution, and frequency (percentage) for categorical vatiable
The proportion of vector diopteric difference (VDD) values between the
prescription power and power measured by lensometry in the betig eye falling
within+/=0:25 D, +/-0.50D and +/-1.0D in each group were calculated, and compared
using Fisher's exatest between the University Optometrist group and each of the
remaining groups. Linear regression adjusting for baseline global NEI RQL-42 score
was used to assess differences between the University Optometrist group and the
remaining groups (main outcan
The proportion of subjects with bestrrected VA >=6/6 with study spectacles
was compared between the University Optometrist group and each remaining group,
adjusting fomaselingoresenting VA in better-seeing eysing logistic regression.
The proportion reporting being very satisfied or satisfied, and rating the study
spectacles as their most valued possession, of high value or of moderate value were
compared between the University optometrist group and the remaining groups using
logistic regressionAll analyses were performed using Stata 12.0 (StataCorp, College
Station,, TX).

RESULTS

Among 9889 children undergoing VA screening, 914 (9.2%) were provisionally
eligible ensthe basis of having presenting VA<= 6/12 in both eyes. Parents of 361
(39.5%) declined to participate, and 11 (1.2%) were excluded due to history of ocular
disease affecting vision. (Figure 1) The remaining 542 (59.3%) children were
randomized to groups as follows: University optometrist (n=135, 24.9%),
Readymade,(n=134, 24%), Rural refractionigin=138, 25.5%) and Seléfraction
(n=135, 24.9%). After refraction, 116 (21.4%) children were excluded for having the
following conditions in ether eye: spherical equivalent refractive errtrO>D (n=72,
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13.3%), bestorrectedvVA <6/7.5 (n=43, 7.9%) or astigmatism >= 2.0 D (n=1,
0.18%). (Figure 1)

Among 426 (78.6%) eligible subjects receiving final group allocation, 103
(24.2%), 113 (26.5%), 108 (25.4%) and 102 (23.9%) were assigned to the University
optometrist;"Readynade, Rual refractionist and Seliefraction groups respectively.
Among 103 (24.2%) total children in the four groups selected at random to test the
accuracy of the study spectacles by lensometry, 19 (18.5%) and 3 (2.91%) had glasses
inaccurate by>=0.25 Bnd >=10D respectively in the bettseeing eye. Accuracy in
the University Optometrist group did not differ significantly from that in any of the
other groups.

Among 426 children with complete VA data (mean age 14.2 [1.01] years, 196
[46.0 %] male), a total of 360 (84.5 %) did not have spectacles at baseline, and 171
(40.1 %) had presenting VA <= 6/18 in the betteeing eye. Their median (IQR)
spherical equivalent refractive error in the betteeing eye wa=.06 ¢3.00, -1.50) D.
(Table'1)

The.median basiele presenting VA in each group prior to receiving the study
spectacles was 6/15, and the median-besected VA with study spectacles was
6/7.5in all'but the Rural refractionist group (median = 6/6). (Table 2) The proportion
of childrenswith bestorrected VA >= 6/6 was significantly lower in the University
optometrist group compared to the Readyde (P = 0.033), Rural refractionist
(<0.001) and Self-refraction (P = 0.001) groups. Children with corrected VA < 6/7.5
with their assigned refraction modglivere excluded, but a small number of children
(n=17,/4.0%)did have VA < 6/7.5 when their glasses were fiffable 2)

At two months, 4 (3.9%), 6 (5.3%), 3 (2.8%) and 4 (3.9%) children were lost to
follow-up in the University optometrist, Ready-mader& refractionist and
Selfrefraction groups respectively. Over 94% of children in each group reported
wearingtheistudy spectacles at follaw, though fewer than 10% of children overall
reported-wearing them all day (Table 3). Some two-thirds of children imgeaap
reportedbeing very satisfied or satisfied with the study spectacles, while
approximately three-quarters in each group indicated they placed moderate, high or
very high value on the glasses. Rates of wear, satisfaction and value attolihted
glasses did not differ between groups. (Table 3).

Among 409 (96.0%) total children attending two-month follow-up, 398 (97.3%)
had complete NEI RQL-42 data at baseline and endline for analysis of the primary
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307 outcome. (Figure 1) ThoughaNEI RQL-42 global scores of all groups improved
308 significantly from baseline to endlinthe difference in endlingcoresof the

309 University optometrist group did not differ significantly from that of the other three
310 groups when adjusting for baseline sco(@able4)

311 Im multiple linear regression model adjusting for baseline NEI RQL-42 global
312 score (main outcome), older age (P=0.002) and wearing spectacles at baseline
313 (P=0.025) were significantly associated with endline global score aftemgehe

314 study spectacles for two months, while study group assignment, male sex, and
315 refractive error at baseline in the betseeing eye were not. (Table 5).

316

317 DISCUSSION

318

319 In thismon-inferiority trial, we found no evidence of worse quality of life, our
320 main study outcome, coraping selfrefraction and readyrade glasses with

321 cycloplegieréfraction by an experienced optometrist (the standard of care).This
322 finding, together with the observed similar rates of wear, satisfaction and value
323 attachedto the glasses between groupss edrevious data (He et al. 2011 , Zhang
324 et alg2011) on the good vision achievable with self refraction and readg-

325 spectacles to give a fuller picture of the acceptability of these alternative modalities
326 for use'in'children where skilled refractists are scarc&he authors are aware of

327 evidence suggesting failure to cycploplege children during refraction may lead to
328 significantinaccuraci€dlorganet al. 2015Sanfilippo et al 2014). However, our

329 previous'work has shown that the inaccuracies tiagutom self refraction without

330 cycloplegia are fairly modest, presumably due to use of a distant target, and the
331 currentpaper suggests that any impact of such inaccuracies on quality of life may be
332 modestOur review identified no previous trials of alternative refractive modalities in
333 children assessing quality of life as an outcome. The important fact thatadkicai

334 modalities could significantly improve children's quality of life in this setting is

335 consistent with limited available publishddta(Estescet al. 2007 for conventional

336 refraction.
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Results of the current study are consistent with an earlier trial in Chinese children
having similar enrollment criteria, which found no difference in rates of wear,
symptoms or value attached to the spectacles (using the same question as in the
current study) after 1 month wear of readgde versus custom glasggsnget al.
2009).Though the number of children failing to achieve VA of 6/7.5 with
selfrefraction (20.7%) was higher than with refraction ey University optometrist
(4.0%), a significantly higher proportion of children could achieve 6/6 vision with
selfrefraction (76.8% versus 24.3% for University optometrist, P = 0.001).

Theseresults are generally consistent with high levels ocbestted VA >=
6/7.5 with self-refraction using the identical spectacle design in our previoussstud
in Chinese children (He et al. 2011 , Zhang et al. 2011) A small study (total of 100
adults insBeston and Nicaragu&sfescet al. 2007yeported a mean dédrence in
refractive’power between subjective refraction andredtaction (again using
fluid-filled spectacles as in the current study) which was neither clinically {0.08
0.17D)«nerstatistically significanthese previous studi¢sle et al. 2011, Zhang et al.
2011,Zenget al. 2009Smithet al. 2019 did not include measures of visual function.
Our previous two studies(He et al. 2011 , Zhang et al. 2fidilJetect statistically
significant, though clinically small, differences in the proportion of childreh wit
bestcorrected VA>= 6/7.5 between sedffraction and cycloplegic refraction groups,
perhaps‘due to being powered to detect smaller dispah#adhe current
non4nferiority trial.

Qur.review identified only a single previous trial of alternative modalities for
refractive correction which evaluated visual function and quality offifadyet al.
2012)This trial reporeéd large increases in uial function and quality of life among
Indiamsadults randomized to receive readgee versus custom spectacles, though
improvements were smaller in the former grougasures of satisfaction were the
same in the two groups. Visual and refractive enrollraadtexclusion criteria were

similar to the current study, except that there were no exclusions based on
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astigmatism in the Indian trial. Another previous study reported good visuakresult
with seltrefraction in adults using fluilHed spectacles, budid not employ a
randomized, controlled design (DoualiSlver 2004).

Qur,main outcome was assessed using the NEI-BQduestionnaire, which has
been demonstrated to have excellent internal consistencyetest reliability and
concurrent validity (correlation with subjective refractidficholset
al.2003).Construct validity has also been shown to be gblcholset
al.2003) .Thaugh questions have been raised about its psychometric properties
(McAlindenet al. 2011),this tool has been validated in several translatiahgié et
al. 2012y"Pakpour et al 2013), and continues to be widely used in assessing the impact
of refractive care on quality of life@Jones et al. 199€iillino et al. 2014Nehlset al.
2014 .Though this instrument has not been widely utilized in pediatric populations,
the authorselt that it was important to employ an instrument specific to refractive
error and its correction, and no such instruments currently exist which arecsigecif
children:

The current study employed several enrollment criteriaeffocal reasons,
children whose VA could not be improved to >= 6/7.5 in both eyes were excluded.
This is‘consistent with the aim of the study, namely to explore the hypothesis that
good central,VA in children using alternative modalities suchl&sefeaction and
readymade glasses might mask visual symptoms from-comection or failure to
correct astigmatism, which could affect quality of IFewrther, children were only
eligible if:they had presenting VA < 6/12 and spherical equivalent refractive error <
-1.0 D in both eyes. These criteria, similar to those used in previous Zealgdt al.
2009, Odedra et al. 20@Badyet al. 2012), were applied in order to identify children
whoseyguality of life scores would be likely to improve from baselitile refraction.
Children with two diopters or more of astigmatism or anisometropia were also
excluded in the current trial, as they would not be expected to achieve optimal vision

with seltrefraction or readynade glasses.
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393 This raises a practical programmatic issue in considering the use of alternative
394 modalities for refractive care which do not correct astigmatism(@ktiction,

395 readymade spectacles) or allow management of anisometropia {nesdiys): the

396 propertion.of persons in the target population who could not be treated for these
397 reasons. Unlike readyrade glasses, adjustable spectacles or custom glasses based on
398 selfrefraction can provide different spectacle power in the two eyes to suit subjects
399 with anisometropia. An early report based on modeling from a population-based study
400 in Australia concluded that some 88% of older persons in Australia with refractive
401 error mightsbenefit from the use of reahade glasses (astigmatism 1.25D and

402 anisometropia <= 0.5DMaini et al. 2@1), while Zeng efal (Zenget al. 2009¥ound

403 that 6% of secondary school children were inappropriate for use of neaaaky-

404 glassess(>=:2D of astigmatism or anisometropia). In the current study, only 44

405 children'(8:1%) were excluded on the basis of inadequatehgeted VA or

406 astigmatism anisomotropia (defined as in Zeng's studyjese results are generally
407 consistentswith other studies of the prevalence and incidence of astigmatism

408 (Sanfilippo-et al. 201 arssineret al. 2015You et al. 2015), and togetheith the

409 current report and Zeng's work suggest that readge glassesd selfrefraction

410 could be acceptable for the large majority of children in this setting.

411 A remaining practical question is whether existing cbpecific adjustable

412 glasses designsill be cosmetically acceptable to children. Our recent findings

413 among younger and older rural and urban Chinese children suggest that the thick
414 frames,-but-not the round shape, employed in currentfilled-designs is attractive

415 to children (Zhou et al. 2014).Our going trial of mediurrterm wear of adjustable

416 versus custom and readyade spectacles among Chinese children is designed to
417 provide further insight into the acceptability of adjustable spectacles for wear as well
418 as refraction.

419 Strengths of the current study include its randomized controlled design and high

420 follow-up rate. Weaknesses must also be acknowledged: enrolled schools were not
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selected using a random sampling technique, and all were drawn from a single region
in southern China. For this reason, application to other populations must be made with
caution. Though spectacle wear rates were > 95% in all of the study gralipse
did use'apreviouslyalidatedMa et al. 2014 ducational intervention to improve
glasses weak10% of childre reported wearintheir glasses all day, whighight be
expected to reduce the impact of glasses on quality of life. Modest rates of spectacle
use are:widely reported for children in many settifMa et al. 2014Estescet al.
2007)and we wanted tassess the impact of these different types of correction on
quality of life,in real world settingdn addition, he exact during of wear spectacles
which may potentially impose significant effects on quality ofdifeongthe four
groups did not beollededfor thepracticalconsideration

Despiterits limitations, this is the first randomized trial to assess quality of life of
myopic-children wearing readyrade spectacles and those whose power was based on
self-refraction, as compared to cycloplegic refraction by experienced refractionists.
Our finding=ef non-inferiority with respect to the main outcome, quality of life, builds
on previous publicationde et al. 2011, Zhang et al. 20ZEnget al. 2009) showing
good visual results in children with theséernative modes of refractive correction.
Additional research is needed to assess the acceptability of adjustable spectacles for
actual weariamong children and adults, and also to test models for how these

modalities*¢an be used in actual service dejiypeograms.
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Figure legends

Figure "1 "Enroliment, allocation, follow-up and analysis of subjedise study
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Table 1 Characteristics of participants by group (N=426)

Total University Ready-made Rural Self-refraction
Characteristic optometrist refractionist
n=426 n=103 n=113 n=108 n=102
Age (yrs), Mean (SD)* 14.2 (1.01) 14.1 (0.98) 14.2 (0.98) 14.1 (1.01) 14.2 (1.08)
Male sex, n (%) 196 (46.0) 37 (35.9) 60 (53.1) 53 (49.1) 46 (45.1)
Spectacle wearing.at baseline, n (%)
Yes 66 (15.5) 22 (21.4) 11 (9.73) 19 (17.6) 14 (13.7)
No 360(84.5) 81 (78.6) 102 (90.3) 89 (82.4) 88 (86.3)
Presenting vistialiacuity <= 6/18 at baseline, better-seeing eye, n
171 (40.1) 45 (43.7) 40 (35.4) 47 (43.5) 39 (38.2)
(%)
Subjective spherical equivalent diopter refractiveerror in -2.06 -2.25 -2.25 -2.25 -2.00
better -seeing eyerM edian (IQR) (-3.00, -1.50)  (-3.25, -1.50) (-2.75,-1.50)  (-3.50, -1.69) (-3.00, -1.50)

SD: Standard Deviation 1QR: Inter Quartile Range

*4 missing valdesrin the University optometrist group, 5 missing values in the Ready-made group, 5 missing values in the Rural refractionist group and 6 missing

values in the Self-refraction group.
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Table 2-Distribution of visual acuity (VA) of better-seeing eye, expressed asn (%) prior to receiving and subsequently wearing the

study spectacles (N=426)

Baseline presenting VA prior to

receiving the study spectacles

Best-corrected VA with study spectacles*

Visual Acuity
University Ready- Rural Self University Ready- Rural Sdlf
optometrist made refractionist  refraction optometrist made refractionist  refraction
>=6/6 — — — — 25(24.3)  43(38.1)  83(76.8) 47 (46.1)
6/7.5 — — — — 74 (71.8) 58 (51.3) 24 (22.2) 55 (53.9)
6/9.5 — — — — 4 (3.88) 11 (9.73) 1 (0.93) 0 (0.00)
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6/12 31(30.1) 41(36.3)  34(315)  34(33.3) 0 (0.00) 1 (0.88) 0 (0.00) 0 (0.00)

6/15 27 (26.2)  32(28.3)  27(25.0) 29 (28.4) — — — —
6/19 24 (23.3) 16(14.2)  18(16.7)  22(21.6) — — — —
6/24 11(10.7)  13(115)  12(11.1) 10 (9.80) — - — -
6/30 4 (3.88) 5 (4.42) 9 (8.33) 3 (2.94) — — — —
6/38 3 (2.91) 2 (1.77) 4 (3.70) 2 (1.96) — — — —
6/48 2 (1.94) 4 (3.54) 1(0.93) 1 (0.98) — — — —
6/60 1 (0.97) 0 (0.00) 3(2.78) 1 (0.98) — — — —
M edianV A 6/15 6/15 6/15 6/15 6/7.5 6/7.5 6/6 6/7.5
Mean VA (lsogMar) 0.45 0.44 0.47 0.44 0.08 0.07 0.02 0.05

LogMAR: The.log of the Minimum Angle of Resolution

* There were significant differences in the proportion of best-corrected VA >= 6/6 with study spectacles between the University optametnidtagmp other
group using logistic regression with adjusting for baseline presenting VA (P-values were 0.033, <0.001 and 0.001 for ready-made, rural refractionist and self

refraction group respectively).
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Table 3 Self-reported spectacle wear, spectacle satisfaction and spectacle value among four groups after wearing the study spectacles for

two monthsa*

There was no difference in the spectacle satisfaction rates (very satisfied and satisfied) and the spectacle value rates (most valued, high

value and moder ate value) comparing each group to the university optometrist as the gold standard using logistic regression (Ps>=0.05

for all comparisons).

University Rural
Category Total Ready-made Self-refraction
optometrist refractionist
Self-reported wear of study spectacles, n (%)
Yes 409 (96.0) 99 (96.1) 107 (94.7) 105 (97.2) 98 (96.1)
No 17 (4.00) 4 (3.88) 6 (5.31) 3 (2.78) 4 (3.92)
Self-reported wearing study spectaclesall day, n (%) 32(7.82) 12 (12.1) 9 (8.41) 7 (6.67) 4 (4.08)
Satisfaction with the study spectacles, n (%)t
Very satisfied 36 (8.91) 12 (12.2) 6 (5.61) 9 (8.65) 9 (9.47)
Satisfied 245 (60.6) 62 (63.3) 65 (60.8) 56 (53.8) 62 (65.3)
Neither satisfied nor dissatisfied 86 (21.3) 17 (17.4) 28 (26.2) 25 (24.0) 16 (16.8)
Dissatisfied 34 (8.42) 5 (5.10) 8 (7.48) 13 (12.5) 8 (8.42)
Very dissatisfied 3 (0.74) 2 (2.04) 0 (0.00) 1 (0.96) 0 (0.00)
Missing response 5(1.22) 1(1.01) 0 (0.00) 1 (0.95) 3 (3.06)

This article is protected by copyright. All rights reserved



Value attributed to the study spectacles, n (%)

Most valued possession 15 (3.78) 3 (3.09) 7 (6.80) 3(2.88) 2 (2.15)
Highvalué 88 (22.2) 24 (24.7) 23 (22.3) 23 (22.1) 18 (19.4)
Moderateaalue 192 (48.4) 47 (48.5) 47 (45.6) 50 (48.1) 48 (51.6)
Somewalue 89 (22.4) 22 (22.7) 22 (21.4) 22 (21.2) 23 (24.7)
No value 13 (3.27)  1(1.03) 4 (3.88) 6 (5.77) 2 (2.15)
Missing response 12 (2.93) 2 (2.02) 4 (3.74) 1 (0.95) 5 (5.10)

*Data of'wearing the spectacles was reported on 426 eligible subjects assigned to four groups and all other variables was on subjects (n=409)

who wore.the study spectacles.

Table 4 Global score on the National Eye Institute Refractive Error Quality of Life-42 (NEI RQL-42) questionnaire among the four
study groups (N=398) before and after wearing the study glasses for two months*

University Ready- Rural Self
NEI-RQL -42global score optometrist Made refractionist Refraction
(n=95) (n=107) (n=103) (n=93)
Prior to receiVing the study spectacles (baseline), Mean (SD) 61.0 (11.2) 59.6 (10.6) 58.5 (11.8) 62.5 (11.9)
After wearing the study spectaclesfor two months (endline),
63.3 (11.3) 64.3 (11.8) 62.6 (12.8) 65.6 (12.1)

Mean (SD)
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_ 2.32(0.37,4.27) 4.65(2.45,6.86) 4.13(2.04,6.23) 3.14 (1.05, 5.23)
Change from baseline (95% CI), p-valuet

0.020 <0.001 <0.001 0.004
Differencein’endline score between the University optometrist
o _ 1.84 (-0.84,4.52) 0.89 (-1.82, 3.60) 1.38(-1.39,4.16)
group and other‘groups adjusting for baseline score, (95% CI), /
0.178 0.520 0.328

p-valuei

SD: Standard Deyiation 95% CI: 95% confidence interval

*Baseline and/er¢closeout data on the NEE)L-42 was missing for: 8 (8/103, 7.8%) in the university optometrist group, 6 (6/113, 5.3%) in the ready-made group, 5

(5/108, 4.6%) in.the rural refractionist group and 9 (9/102, 8.8%) in the self-refraction group. These 28 subjects (28/426, 6.6%) with missing values were excluded
from regressianianalysis and 398 subjects were included.

T t test was used for comparing baseline and endlineR@@!1-42 scores.

1 Linear regressionadjusting for baseline data was used for comparing theendliRQNERglobal score between the university optometrist group

and other groups.
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Table5. Linear regression of potential predictorson NEI-RQL-42 global score after wearing the study spectacles for two months (N=398)*

Simpleregression Multipleregressiont
Parameter
B (95% ClI) P-value B (95% CI) P-value

Baseline NEI-ROL -42 global score 0.63 (0.54, 0.71)  <0.001 0.58 (0.50, 0.67)  <0.001
Older age (years) -2.47 (-3.63, -1.31) <0.001 -1.53 (-2.49, -0.56) 0.002
Male sex -1.61 (-0.73,3.95)  0.177 -0.19 (-2.09,1.72)  0.848
Wearing spectacles at baseline -6.91 (-10.0, -3.78) <0.001 -3.35(-6.26, -0.43) 0.025
Presenting VA-at baseline, better -seeing eye (LogM AR) -3.88 (-11.3,3.52)  0.304
Subjective spherical equivalent at baseline, better-seeing eye 2.10(1.17,3.03) <0.001 0.42 (-0.46, 1.30) 0.348
(Diopter)
Study group assignment

University.optometrist Reference Reference

Ready-made 1.22 (-2.07,4.52)  0.467 1.73 (-0.94, 4.40)  0.204

Rural refractionist -0.24 (-3.55, 3.07)  0.885 0.90(-1.79, 3.58) 0.512

Self-refraction 2.20 (-1.17,5.57) 0.200 1.46 (-1.29, 4.21)  0.297

B: Parameter estimate95% CI: 95% Confidence interval

This article is protected by copyright. All rights reserved



* Baseline and/or closeout data on the NEI RQL-42 was missing for: 8 (8/103, 7.8%) in the university optometrist group, 6 (6/113, 5.3%) in the ready-made group,
5 (5/108, 4.6%) in the rural refractionist group and 9 (9/102, 8.8%) in the self-refraction group. These 28 subjects (28/426, 6.6%) with missing values were

excluded fromsregression analysis and 398 subjects were included.
T Age, sex, study group and all other variables with P<0.05 in the simple regression were included in the multiple regression.

T Among 426 eligible subjects assigned to four groups, 20 missing values for age wetpuited with the mean age of the students’ class.
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Assessed for eligibility

Excluded:

* Declined to participate
(n=361, 39.5%)

* Ocular disease affecting
vision or presenting visual
acuity> 6/12 in either eye
(n=11, 1.2%)

Excluded (n=116, 21.4%)

a. Subjective refraction > -1.0
D in either eye (n=72,
13.3%)

b. Subjective best- corrected
VA<6/7.5 in either eye(n=43,
7.9%)

c. Astigmatism<=-2.0D in
either eye or myopic

anisometropia>= 2.00D (n=1.

(n=914)
>
Randomized
(n=542, 59.3%)

University Ready- Rural Self-
optometrist made refractionist Refraction
(n=135, 24.9%) (n=134, 24.7%) (n=138, 25.5%) (n=135, 24.9%)
¢ 5 I R g i
! 1
! 1

1
oA n=26, 19.3% a. n=19, 14.2% a. n=22, 15.9% a.n=5,3.7% i
1
I | b.n=6,4.0%; b.n=1, 0.7% b. n=8, 5.8% b.n=28,20.7% |1
1| e n=0,0% can=1, 0.7% ¢. n=0, 0%; ¢. n=0, 0% !
S e O e A :
Number of eligible subjects allocated to four groups (n=426, 78.6%)

' I v :
University Ready- Rural Self-
optometrist made refractionist refraction

(n=103, 24.2%) (n=113, 26.5%) (n=108, 25.4%) (n=102, 23.9%)
Lost to follow Lost to follow Lost to follow Lost to follow
up: (n=4, 3.9%) up: (n=6, 5.3%) up: (n=3, 2.8%) up: (n=4, 3.9%)
Analyzed: Analyzed: Analyzed: Analyzed:
QOL(n=95, QOL(n=107, QOL (n=103, QOL(n=93,
92.2%) 94.7%) 95.4%) 91.2%)
Excluded: Excluded: Excluded: Excluded:
*Missing baseline *Lost to follow-up || *Missing baseline *Missing baseline
(n=4, 3.9%) (n=6, 5.3%) (n=2, 1.9%) (n=5, 4.9%)
*Lost to follow-up *Lost to follow-up *Lost to follow-up
(n=4, 3.9%) (n=3, 2.8%) (n=4, 3.9%)
VA (n=103, 100%) VA (n=113,100%) || VA (n=108, 100%) VA (n=102, 100%)
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