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MiSight Assessment Study Spain: A Comparison of
Vision-Related Quality-of-Life Measures Between MiSight

Contact Lenses and Single-Vision Spectacles
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Objectives: Recent research has shown that concentric contact lenses (CLs)
can be a way to control the progression of myopia. The purpose of the
current study was to compare vision-related quality-of-life measures in
children wearing distance single-vision (SV) spectacles versus MiSight
CLs, a specific concentric design for myopia control.
Methods: Subjects aged 8 to 12 with myopia from20.75 to24.00 diopters
(D) of sphere and astigmatism less than 1.00 D of cylinder were allocated to
the lenses study group (MiSight) or control group (SV). A Pediatric Refrac-
tive Error Profile (PREP) questionnaire was administered at 12- and 24-
month intervals to evaluate children’s perceptions in overall vision, near
vision, far distance vision, symptoms, appearance, satisfaction, activities,
academic performance, handling, and peer perceptions. The mean score of
all items was calculated as the overall score.
Results: In total, 74 children completed the study: n¼41 in the MiSight
group and n¼33 in the SV group. In the MiSight group, the ratings at 12
and 24 months for appearance, satisfaction, effect on activities, handling, and
peer perceptions were significantly better than those given by children in the
SV group (P,0.001), as was the overall score. However, near vision was
significantly better in the SV group at both 12 and 24 months (P,0.001).
Conclusions: MiSight CL wear for controlling myopia improves vision-
related quality of life in children when compared with spectacle wear.
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M yopia typically develops and manifests itself in childhood,
younger than 10 years, and progression rates are higher

among younger children. Therefore, a successful myopia control

treatment should target this susceptible population.1–4 Slowing the
progression of myopia in children is an issue of particular interest
to parents and to the scientific community, but in most cases,
childhood myopia is treated with traditional single-vision (SV)
spectacles despite several studies having demonstrated that chil-
dren are sufficiently mature to safely and successfully wear contact
lenses (CLs).5–10 It is also known that children are capable of
wearing many types of CLs, such as daily wear Rigid Gas Perme-
able CLs,5,6,11 orthokeratology (OK) CLs,12,13 and soft CLs.7–9,14

Contact lens wear has also been found to notably improve child-
ren’s feelings about their appearance and participation in activi-
ties,15 as well as the self-perception of 8- to 11-year-old myopic
children in physical appearance, athletic competence, and social
acceptance.16 In addition, children with myopia younger than 12
years report better vision-related quality of life when wearing CLs
as compared with spectacles.17 Recent studies18–22 have shown
that different concentric soft CL designs may be successful in
reducing myopia progression in children compared with control
subjects. However, neither study included patient-reported visual
performance. Little is understood about the visual performance of
concentric CL designs for controlling myopia in children.
MiSight CL is a soft (hydrophilic) CL with a concentric design.

It contains a large central correction zone surrounded by a series of
treatment and correction concentric zones of alternating distant and
near powers, which together produced two focal planes. The
optical power of the correction zones corrected the refractive error
while the treatment zones produced 2.00 diopters (D) of simulta-
neous myopic retinal defocus during both distance and near
viewing, maintaining good visual acuity. Vision-specific quality-
of-life questionnaires can be used to quantify the benefit of using
CLs. The Pediatric Refractive Error Profile (PREP) questionnaire
has been specifically designed to assess children’s vision-specific
quality of life.23 Although other studies have compared the vision-
related quality of life between children wearing OK CLs,23 no
previous studies have assessed the vision-specific quality of life
in children wearing MiSight CLs and spectacles.
Therefore, the purpose of this study is to compare vision-related

quality-of-life benefits between children wearing MiSight CLs and
distance SV spectacles.

METHODS
This study was part of the MiSight Assessment Study Spain

(MASS), designed to assess the efficacy and subjective acceptance
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of MiSight CLs versus distance SV spectacles in children with
myopia for a 2-year period.
The protocol was approved by the CEI-R (Regional Research

Ethics Committee of the Community of Madrid, Spain), and it
adhered to the tenets of the Declaration of Helsinki. The clinical trial
was registered in Clinical Trials (Clinical Trials.gov Identifier:
NCT01917110) (https://clinicaltrials.gov/ct2/show/NCT01917110?
term¼misight+Spain&rank¼1), where the outcome measures and
eligibility criteria can be consulted. After explanation of the nature
and possible consequences of the study, all parents provided signed
permission for their children to participate, and participants provided
written assent.
Healthy European subjects aged 8 to 12 with moderate levels of

myopia (20.75 to 24.00 D) and astigmatism (,21.00 D), and
free of systemic or ocular disease, were recruited for this study. At
the baseline initial visit, all subjects underwent a full anterior seg-
ment examination, indirect fundus microscopy, binocular vision,
and refractive evaluation. To determine whether or not they were
eligible to participate in the study, eligible subjects were sequen-
tially randomized into either the study group (MiSight CLs) or the
control group (SV). Both groups were matched for age, refractive
error, axial length, corneal power, pupil diameter, parental myopia,
binocular and accommodative parameters, and time spent practic-
ing sports and similar activities. Subjects in the MiSight CLs group
were asked to wear their lenses for at least 6 days/week without
exceeding 15-hour wear per day. It was made clear to them that
they should remove their CLs if they experienced any kind of
problem. They returned for follow-ups at 1 week, and at 1, 6,
12, 18, and 24 months. Subjects in the control group were pre-
scribed standard, SV, spherocylindrical spectacles and were asked
to wear the spectacles at all times. The spectacle group was asked
to return for follow-ups at 6, 12, 18, and 24 months. At follow-up
visits, children received new CLs or SV spectacles if overrefraction
improved visual acuity by 3 letters, if there had been a change in
the refractive error of 20.25 D or greater, or, at the clinician’s
discretion, if the child experienced visual symptoms. As in pre-
vious studies, the PREP was used to obtain qualitative information
relating to the children’s satisfaction with their method of compen-
sation. The PREP survey was used in this study to compare the
vision-specific quality of life between children in the MiSight and
SV groups. At the baseline visit, all the subjects completed the

PREP for glasses. At 12- and 24-month visits, the MiSight CLs
group completed the PREP for CLs and the SV group completed
the PREP for glasses. As described by Walline et al.,15,23 the
survey consisted of 26 statements, scored from 1 (negative or poor
quality of life) to 5 (positive or good quality of life) and then scaled
from 0 to 100 by subtracting 1 from the raw score of each question
and multiplying by 25. The two surveys were identical except for
the replacement of the word “glasses” with “contact lenses.” Chil-
dren had to read 26 statements and mark “strongly agree,” “agree,”
“neutral,” “disagree,” or “strongly disagree,” according to how
they feel. The survey included 11 scales: overall vision, near
vision, far distance vision, symptoms, appearance, satisfaction,
activities, academics, handling, peer perception, and the overall
score, which was calculated by averaging all the aforementioned
items. The overall PREP score was the average of all 26 items. The
surveys were requested to be answered by the children, and parents
were asked not to participate. To administer the survey properly,
children were instructed to read the question and choose only one
answer for each question without skipping any of them. Children
asked the examiner if they did not understand the meaning of the
question.

Statistical Analysis
Statistical analysis of data was performed using SPSS statistical

software package SPSS 18 for Windows. Data corresponding to
children who attended the 24-month visit were included in the
analysis. The level of statistical significance was taken as 5%.
Differences in each group over time (baseline vs. 24th visit) in
vision-related quality-of-life measures in children were assessed.
General linear model (GLM) repeated measures were applied,
where the within-subjects factor is time. The assumption that the
variance-covariance matrix is circular was subjected to the
Mauchly test of sphericity. If this assumption is rejected, GLM
repeated measures use the univariate F statistic, corrected by the
epsilon index.
Differences between groups in the last visit (2-year follow-up) in

vision-related quality-of-life measures in children were assessed by
one-way analysis of variance (ANOVA) or Mann-Whitney U test,
depending on the assumption of homogeneity of variances. The
Levene test is performed to test for this assumption of equal var-
iances. If this assumption is not rejected, one-way ANOVA is used.

TABLE 1. Comparison of Demographic and Ocular Components Expressed as Mean6SD for All Participants Who Completed the Study

Completed

MiSight Group (n¼41) SV Group (n¼33) P

Age, yrs 11.0161.23 10.1261.38 0.005
Spherical equivalent, D 22.1660.94 21.7560.94 0.067
Factor J0 0.0760.18 0.0060.12 0.059
Factor J45 20.0260.12 0.0060.12 0.547
Best-corrected visual acuity (BCVA), LogMAR 20.0660.06 20.0760.07 0.627
Best correct NVA, M 0.460.06 0.3960.03 0.276
Axial length (AXL), mm 24.0960.55 24.0060.86 0.603
Anterior chamber, mm 3.7760.19 3.7660.19 0.820
Keratometry (KM), D 44.2461.25 44.0361.59 0.533
Pupil diameter (ø PUP), mm 5.7460.71 5.5860.69 0.305

“P value” refers to the statistical P value.

SV, single-vision; D, diopters; J0 and J45, vectorial components for astigmatism; BCVA, best-corrected visual acuity measured in logarithm of
the minimal angle of resolution (logMAR) units; NVAM, near visual acuity measured in M notation; AXL, axial length measured in mm; KM,
mean keratometry measured in diopters; ø PUP, pupil diameter measured in mm.
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Otherwise, if the assumption of equal variances is rejected, the
Mann-Whitney U test is used. Data are expressed as mean and SD.

RESULTS
Eighty-nine subjects were recruited for the study between

September 2013 and June 2016. Forty-six children were allocated
to the MiSight group and 33 to the SV correction modalities. In
total, 74 children completed the study, n¼41 in the MiSight group
and n¼33 in the SV group. There were no withdrawals in the SV
group and five withdrawals in the study group.
No statistically significant differences were found in any of the

baseline demographics, refractive data, and biometric data between
groups except for age (P,0.05) (Table 1).
Table 2 shows the results of distance visual acuity (best-cor-

rected visual acuity) and near visual acuity (NVA) for the
MiSight and SV groups at 12- and 24-month follow-up visits
wearing MiSight CLs and SV spectacles, respectively.
The statistical analysis was performed with the results of all the

children who completed the questionnaire in each of the visits, the
values of “n” being shown in Figures 1–4. The data that were not
analyzed correspond to unfilled or incorrectly filled questionnaires.
At 12 months, children wearing MiSight lenses rated symptoms,

appearance, satisfaction, effect on activities, handling, peer per-
ceptions, and the total score significantly better (P,0.05) than
those wearing spectacles (Fig. 1). At 24 months, the score with
MiSight lenses was significantly better (P,0.05) in appearance,

satisfaction, effect on activities, handling, peer perceptions, and
total score than SV spectacles (Fig. 2). However, near vision was
significantly better (P,0.05) in SV than in MiSight at both 12 and
24 months, and no statistically significant differences were found
in overall vision, far vision, and academics.
We found significant differences (P,0.05) in appearance, satis-

faction, effect on activities, handling, peer perceptions, and total
score between baseline visit and 24-month visit in the MiSight CLs
group, being better in the MiSight CLs group at 24 months (Fig. 3).
Near vision was also significantly better (P,0.001) at the baseline
visit with children wearing glasses than at 24-month visit with
children wearing CLs. On the contrary, the SV group showed
significantly worse results in far vision and handling in 24-month
visit compared with baseline (Fig. 4).

DISCUSSION
The results of this show significantly better vision-related quality

of life in children wearing MiSight lenses in comparison with
children wearing SV spectacles, as regard appearance, satisfaction,
effect on activities, handling, peer perceptions, and the overall score.
These findings could be explained by the perceived enhancement of
cosmetic appearance that a CL allows in comparison with spectacles,
and because of the improvement that children can feel as a result of
being able to participate in activities thanks to using CLs.
By way of exception, near vision was rated better for SV

spectacles versus MiSight lenses at 12 and 24 months despite the

TABLE 2. Distance and NVA at 12- and 24-Month Follow-up Visits for MiSight and SV Groups

12 months 24 months

MiSight SV P MiSight SV P

Best-corrected visual acuity (BCVA), LogMAR 20.0560.06 20.0460.05 0.443 20.0860.05 20.0960.04 0.611
Best-correct NVA, M 0.4160.06 0.4360.09 0.241 0.3960.03 0.4060.04 0.234

BCVA, best-corrected visual acuity measured in logarithm of the minimal angle of resolution (logMAR) units; NVAM, near visual acuity
measured in M notation; SV, single-vision.

FIG. 1. Vision-specific quality-of-life rating for the MiSight contact lenses and single-vision (SV)
spectacle groups. Twelve-month results. O. Vision, overall vision; N. Vision, near vision; F. Vision, far
vision; Sympt., symptoms; App., appearance; Satisf., satisfaction; Activit., activities; Academ., aca-
demics; P. Percep, peer perception. *Statistically significant (P,0.05).
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fact that there was no significant difference in NVA between both
groups. It has been reported24,25 that the quality of vision is depen-
dent on centration of the multifocal soft CLs, so this result could be
due to a possible decentration of MiSight CLs in near vision that
could increase the perception of halos or light distortion due to the
concentric design off-centered on the children’s pupil.
The “activities” scale corresponds to the sum of the scores of

four questions that refer to activities playing outdoors, playing
sports, dancing, or other activities in which a good distance visual
acuity is necessary. Therefore, a worse score in near vision in the
MiSight group did not affect the scale “activities.”
The most surprising finding was that children wearing MiSight

CLs rated handling better for CLs than for SV, and the SV group
even rated handling worse at 24 months. It is often assumed that
spectacles are much easier to handle in comparison with CLs.

However, our results show that this is not true. This can be
attributed to the desire of the children in the SV group to start using
CLs. These results are in agreement with previous studies that
found increased vision-related quality of life in children wearing
soft CLs in comparison with spectacles.
Rah et al.17 performed a study with 484 children who wore

spectacles at baseline and then were randomized to use CLs or
spectacles. Their results during 3 years of follow-up show that
quality of life in children who wore CLs was better in satisfaction,
effect on activities, handling, peer perceptions, and the overall
score. These results are similar to our results in the MiSight CLs
group at 24-month follow-up. However, the study by Rah et al.17

shows worse results for both near and far vision. On the contrary,
in our study, the results for near vision are only worse in the
MiSight CLs group. This could be due to the concentric design

FIG. 2. Vision-specific quality-of-life rating for the MiSight contact lenses and single-vision (SV)
spectacles groups. Twenty-four–month results. O. Vision, overall vision; N. Vision, near vision; F. Vision,
far vision; Sympt., symptoms; App., appearance; Satisf., satisfaction; Activit., activities; Academ., aca-
demics; P. Percep, peer perception. *Statistically significant (P,0.05).

FIG. 3. Vision-specific quality-of-life rating for the MiSight contact lenses (CLs) baseline visit (with
glasses) and MiSight CLs at 24 months. O. Vision, overall vision; N. Vision, near vision; F. Vision, far
vision; Sympt., symptoms; App., appearance; Satisf., satisfaction; Activit., activities; Academ., aca-
demics; P. Percep, peer perception. *Statistically significant (P,0.05).
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and a possible movement of the CL in relation to the center of the
pupil.
As regard quality of vision with the MiSight lens design, we

found that Kollobaum et al. used MiSight26 (Dual-Focus) lenses to
evaluate the visual acceptability of this lens design compared with
the conventional multifocal lens design such as PROCLEAR
MULTIFOCAL (MF) in a double-masked, randomized, cross-
over trial with 24 subjects (aged 18–25). Their objective was to
measure visual performance acquired for best-spectacle distance
correction and with each CL after one week of daily use at high
illumination high contrast (HIHC) at distance and low illumination
low contrast (LILC) at distance, intermediate, and near. They con-
clude in their study that it is possible to achieve good distance
visual acuity in HIHC with MF and MiSight CLs. However, like
other CLs that contain multiple refractive zones, some decrease in
distance and intermediate visual acuity under LILC may be expe-
rienced. These findings could explain our worst results at near
vision in the MiSight CLs group, which could be due to the con-
centric design.
In a study using the same questionnaire as we used in ours,

Santodomingo et al.27 showed significantly better vision-related
quality of life in children wearing OK CLs in comparison with
children wearing SV spectacles for all survey scales with the
exception of near vision and handling, which were rated better
and similar, respectively, for SV in comparison with OK lenses.
This may be due to differences in using, handling, replacing, and
cleaning between both types of CLs. MiSight lenses are a soft
(hydrophilic), daily-disposable CL, whereas OK lenses require
daily cleaning, and handling may be a little more complicated.
Walline et al.16 used a questionnaire to detect the influence of

spectacles or CLs on Self-Perception for Children using a Global
Self-Worth scale and as a secondary objective included the Phys-
ical Appearance, Athletic Competence, Scholastic Competence,
Behavioral Conduct, and Social Acceptance Self-Perception Profile
for Children scales. Although the questionnaire we used in our
study is not the same as Walline et al., the results are similar.
Our results are better in appearance, satisfaction, and peer percep-
tion, and Walline et al. showed that CL wear does not affect global
self-worth. As regard the secondary objective of Walline et al.,
their study showed better results for soft CLs than for spectacles

in: Physical Appearance, Athletic Competence, Scholastic Compe-
tence, Behavioral Conduct, and Social Acceptance. These results
tally with our study, in that we found that in the MiSight CLs
group, the ratings for appearance, satisfaction, effect on activities,
peer perceptions, and the total score were better than those in the
SV group.
To the authors’ knowledge, the PREP survey has not previously

been validated, but previous studies have demonstrated that it is
a sensitive questionnaire for showing differences between children
wearing CLs and spectacles.15,17,19

In summary, this study shows a significant improvement in
vision-related quality of life in children wearing MiSight CLs
versus children wearing spectacles.

ACKNOWLEDGMENTS
The authors thank Peter Bonney for reviewing the language of

the article.

REFERENCES

1. Thorn F, Gwiazda J, Held R. Myopia progression is specified by a double
exponential growth function. Optom Vis Sci 2005;82:286–297.

2. Wong HB, Machin D, Tan SB, et al. Ocular component growth curves
among Singaporean children with different refractive error status. Invest
Ophthalmol Vis Sci 2010;51:1341–1347.

3. Zadnik K, Mutti DO, Friedman NE, et al. Ocular predictors of the onset of
juvenile myopia. Invest Ophthalmol Vis Sci 1999;40:1936–1943.

4. Donovan L, Sankaridurg P, Ho A, et al. Myopia progression rates in urban
children wearing single-vision spectacles. Optom Vis Sci 2012;89:27–32.

5. Walline JJ, Jones LA, Mutti DO, et al. A randomized trial of the effects of rigid
contact lenses on myopia progression. Arch Ophthalmol 2004;122:1760–1766.

6. Khoo CY, Chong J, Rajan UA. 3-year study on the effect of RGP contact
lenses on myopic children. Singapore Med J 1999;40:230–237.

7. Walline JJ, Jones LA, Rah MJ, et al. Contact lenses in pediatrics (CLIP)
study: Chair time and ocular health. Optom Vis Sci 2007;84:896–902.

8. Walline JJ, Jones LA, Sinnott L, et al. A randomized trial of the effect of
soft contact lenses on myopia progression in children. Invest Ophthalmol
Vis Sci 2008;49:4702–4706.

9. Walline JJ, Long S, Zadnik K. Daily disposable contact lens wear in myopic
children. Optom Vis Sci 2004;81:255–259.

10. Li L, Moody K, Tan DT, et al. Contact lenses in pediatrics study in Singa-
pore. Eye Contact Lens 2009;35:188–195.

11. Katz J, Schein OD, Levy B, et al. A randomized trial of rigid gas permeable
contact lenses to reduce progression of children’s myopia. Am J Ophthalmol
2003;136:82–90.

FIG. 4. Vision-specific quality-of-life rating for the single-vision (SV) group baseline at baseline and 24-
month visits. O. Vision, overall vision; N. Vision, near vision; F. Vision, far vision; Sympt., symptoms;
App., appearance; Satisf., satisfaction; Activit., activities; Academ., academics; P. Percep, peer percep-
tion. *Statistically significant (P,0.05).

Eye & Contact Lens � Volume 0, Number 0, Month 2017 MiSight Assessment Study Spain

� 2017 Contact Lens Association of Ophthalmologists 5

Copyright � Contact Lens Association of Opthalmologists, Inc. Unauthorized reproduction of this article is prohibited.



12. Walline JJ, Jones LA, Sinnott LT. Corneal reshaping and myopia progres-
sion. Br J Ophthalmol 2009;93:1181–1185.

13. Cho P, Cheung SW, Edwards M. The longitudinal orthokeratology research
in children (LORIC) in Hong Kong: A pilot study on refractive changes and
myopic control. Curr Eye Res 2005;30:71–80.

14. Soni PS, Horner DG, Jimenez L, et al. Will young children comply and follow
instructions to successfully wear soft contact lenses? CLAO J 1995;21:86–92.

15. Walline JJ, Gaume A, Jones LA, et al. Benefits of contact lens wear for
children and teens. Eye Contact Lens 2007;33:317–321.

16. Walline JJ, Jones LA, Sinnott L, et al. Randomized trial of the effect of
contact lens wear on self-perception in children. Optom Vis Sci 2009;86:
222–232.

17. Rah MJ, Walline JJ, Jones-Jordan LA, et al. Vision specific quality of life of
pediatric contact lens wearers. Optom Vis Sci 2010;87:560–566.

18. Results of a one-year prospective clinical trial (CONTROL) of the use of
bifocal soft contact lenses to control myopia progression. Ophthal Physiol
Opt 2006;26:1–67.

19. Aller TA, Wildsoet C. Bifocal soft contact lenses as a possible myopia
control treatment: A case report involving identical twins. Clin Exp Optom
2008;91:394–399.

20. Aller TA, Liu M, Wildsoet CF. Myopia control with bifocal contact lenses:
A randomized clinical trial. Optom Vis Sci 2016;93:344–352.

21. Anstice NS, Phillips JR. Effect of dual-focus soft contact lens wear on axial
myopia progression in children. Ophthalmology 2011;118:1152–1161.

22. Lam CSY, Tang WC, Tse DY, et al. Defocus incorporated soft contact
(DISC) lens slows myopia progression in Hong Kong Chinese schoolchil-
dren: A 2-year randomised clinical trial. Br J Ophthalmol 2014;98:40–45.

23. Walline JJ, Bailey MD, Zadnik K. Vision-specific quality of life and modes
of refractive error correction. Optom Vis Sci 2000;77:648–652.

24. Erickson P, Robboy M. Performance characteristics of a hydrophilic con-
centric bifocal lens. Am J Optom Phys Opt 1985;62:702–708.

25. Rio D, Woog K, Legras R. Effect of age, decentration, aberrations and pupil
size on subjective image quality with concentric bifocal optics. Ophthal
Physiol Opt 2016;36:411–420.

26. Kollbaum PS, Jansen ME, Tan J, et al. Vision performance with a contact
lens designed to slow myopia progression. Optom Vis Sci 2013;90:205–214.

27. Santodomingo-Rubido J, Villa-Collar C, Gilmartin B, et al. Myopia control
with orthokeratology contact lenses in Spain: A comparison of vision-
related quality-of-life measures between orthokeratology contact lenses
and single-vision spectacles. Eye Contact Lens 2013;39:153–157.

A. R. Pomeda et al. Eye & Contact Lens � Volume 0, Number 0, Month 2017

6 Eye & Contact Lens � Volume 0, Number 0, Month 2017

Copyright � Contact Lens Association of Opthalmologists, Inc. Unauthorized reproduction of this article is prohibited.


