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Abstract

Purpose: To assess the annual gradient of myopia progres-
sion in soft contact lens (SCL) corrected myopic children of
various age groups.

Methods: We retrospectively reviewed the medical records
of 1380 SCL-corrected patients (1380 eyes; 378 boys and
1084 girls) aged 6 to 17 years who had been examined dur-
ing routine optometric visits. Follow-up duration ranged from
12 to 36 months. Patients were divided into age groups of
6-8 years (14 individuals), 9-11 years (52 individuals), 12-14
years (230 individuals), and 15-17 years (1084 individuals).
In the presence of anisometropia, the more myopic eye was
chosen as the study eye. Low myopia (-0.50 to -3.00 D) was
found in 278 eyes, moderate myopia (-3.25 to -6.00 D), in 278
eyes, and high myopia (<-6.00 D), in 445 eyes. Astigmatism
did not exceed 1.50 D. The progression of myopia was de-
termined based on the spherical equivalent refraction (SER)
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values. SER was measured by non-cycloplegic autorefraction
during routine optometric visits.

Results. The annual gradient of myopia progression for
the 6-8 year group was 0.60 = 0.53 D, for the 9-11 year group,
0.49 + 0.15 D, for the 12-14 year group, 0.47 +0.06 D, and
for the 15-17 year group, 0.26 £ 0.03 D (p < 0.05 for each).

Conclusion. The study findings on the annual gradient of
myopia progression for various age groups of SCL-corrected
children may be used for assessing the efficacy of interven-
tions for slowing myopia progression.

Keywords: refractive errors, myopia, diagnosis, spherical
equivalent refraction progression gradient, optometry, oph-
thalmology.

Pestrome

Mema. Oyinumu epadienm npozpecysants mionii' y nayi-
EHMIB QUMSUO20 BIKY PIZHUX BIKOGUX 2PYH 34 YMOBU ONMUYHOT
Kopexyii M aKumu KOHMAKMHUMU JIIH3AMU.

Mamepian ma memoou. Pempocnexmueno obcmedice-
Ho 1380 nayienmis y 6iyi 6i0 6 do 17 pokig nio uac nomou-
HUX ONMOMEMPUYHUX GI3UMIE 8 YMOBAX ONMUYHOI KOpeKyil
M aKuMU KoHmakmuumu ainzamu. Cmpok cnocmepedicenHs
cmanosus 1-3 poku, ane me menwe 12 micayis. Bci nayi-
eHmu 6ynu posoineni Ha 6ikosi epynu: 6—8 poxkie (14 ocib),
9—-11 poxie (52 ocobu), 12—14 poxie (230 ocib), 15-17 poxis
(1084 ocobu). B docnioxcenni 63sanu yuacms 378 40n08ikie
(378 oueir) ma 1002 xcinxu (1002 oxa). V koscnozo nayien-
ma 00cnioHCy8anocy 00He 0KO 3 OinbuM cmynenem mionii
3a HaseHocmi anizomemponii. Mionis I cmynens 3a cgepo-
exsiganenmom suseiena y 278 nayienmis, mionis Il cmynens
—y 657 nayienmie ma mionis Il cmynens — y 445 nayienmis.
Cmyninb acmuemamusmy He nepesuwgyeas 1,50 onmp. Bcim
nayieHmam nposedena OyinKka 2padicuma npozpecy8anHs Mi-
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onii 3a chepoexsisanenmom peppaxkyii, GUSHAYEHUM Memo-
dom asmomamuunol peghpaxmomempii 6 RPUPOOHUX YMOBAX,
be3 yuxnonuezii.

Pezynomamu. IIpogedenuii nopignsaibHull ananiz npozpe-
cy8aHHs mionii' y oimell pi3HUX GIKOBUX 2PV 3 YPAXYBAHHAM
cmynensi Mionii 8 yMogax onmuyHoi Kopexyii M’ aIKumMu KoH-
makmuumu 1inzamu. Bemanoeneno: ons nayienmis Gikom
6—8 poxkie piunuii epadicum npozpecysants Mionii cmanHosus
0,60+0,53 onmp/pix, ons nayienmis 9—11 poxie — 0,49+0,15
onmp/pix, onsa nayienmis 12—14 poxie — 0,47+0,06 onmp/pix,
ons nayienmie 15—17 pokie — 0,26+0,03 onmp/pix (pigers

Introduction

The rising global prevalence of myopia poses a serious
threat to public health, with 30% to 50% of adults in the
Unites States and Europe being affected by the disease
[1]. The age-standardized prevalence has been reported
to be as high as 80% in children aged 12-18 years [2].
A study by Holden and colleagues [1] estimated that, by
2050, myopia and high myopia (a spherical equivalent of
-5.00 D or less) will affect nearly 5 billion people (half
of the world’s population) and 1 billion people globally,
respectively.

In2025, anetwork meta-analysis (NMA) was conducted
within the framework of Cochrane Eyes and Vision US
Project to assess the comparative efficacy and safety of
interventions for slowing myopia progression in children
[3]. The authors included randomized controlled trials of
optical, pharmacological, light therapy and behavioral
interventions for slowing myopia progression in children,
up to 18 years old. Most of the control groups received
a placebo (sham) treatment or single vision eyeglasses
or contact lenses. In terms of a minimally important
difference of the key efficacy outcomes in myopia control
trials, an expert panel concluded that a mean difference
between intervention groups of 0.25 D per year would be
regarded as clinically significant. This would correspond
to a change in axial length (AL) of approximately 0.1 mm
per year [3]. The median change in spherical equivalent
refraction (SER) for controls was —0.65 D (55 studies,
4888 participants; one-year follow-up) [3].

The data on the change in SER for controls specified in
the meta-analysis is overgeneralized and does not take into
account the differences between child age groups.

The purpose of this study was to assess the annual
gradient of myopia progression in soft contact lens (SCL)
corrected myopic children of various age groups depending
on the severity of the disease.

Material and Methods

We retrospectively reviewed the medical records of
1380 SCL-corrected patients (1380 eyes; 378 boys and
1084 girls) aged 6 to 17 years who had been examined
during routine optometric visits. Follow-up duration
ranged from 12 to 36 months. Patients were divided into
age groups of 6-8 years (14 individuals, 14 eyes), 9-11 years
(52 individuals, 52 eyes), 12-14 years (230 individuals,

SHAUywWocmi IOMIHHOCEN NOKA3HUKIE OISl KOMHCHOI 8iKOBOI
epynu cmanosug p<0,05).

Bucnosok. Ompumani dani npo pivHuii epadienm npozpe-
cysanms mionii'y oimeil pi3HUX GIKOBUX 2PYN 8 YMOBAX ONMUY-
HOI KOpeKyii M AKUMU KOHMAKMHUMU JITH3AMU 8 3ATIeHCHOCTI
810 cmynemsi MIONii 00380810Mb BUKOPUCIMOBYS8AMU X npu
00CNIONCEHHT eheKMUBHOCMI Memodié KOHMPOI Npocpecy-
6QHH MIONIL.

Knrouogi cnosa: anomanii peppaxyii, mionis, diacnocmu-
Ka, cgepoexsisanenm pedpaxyii, epadieHm npoepecy8aHHs,
onmomempis, 0hmanbMono2isi.

230 eyes), and 15-17 years (1084 individuals, 1084 eyes).
In the presence of anisometropia, the more myopic eye
was chosen as the study eye. Astigmatism did not exceed
1.50 D. The progression of myopia was determined based
on the spherical equivalent refraction (SER) values. SER
was measured by non-cycloplegic autorefraction during
routine optometric Vvisits.

The inclusion criteria were patient age 6 to 17 years
and measurement of SER at baseline and at the final visit.

The analysis assumed that refraction growth over
a short period of time (12-26 months) was linear, and
annual myopia progression gradient was computed as the
difference in SER between the final and baseline visits
divided by the difference in month dates between these
visits and multiplied by 12:

GR = (SERfinal — SERbaseline) / (monthfinal —
monthbaseline) x 12

The EZR software (Saitama Medical Center, Jichi
Medical University, Saitama, Japan), a graphical user
interface for R statistics (R Foundation for Statistical
Computing, Vienna, Austria), and Excel 2023 (Microsoft
Corp., Redmond, WA) were used for statistical analysis
[4]. Statistical significance was set at P < 0.05 for all
analyses.

Results

Table 1 shows percentage patient distribution by age
and sex.

The 15-17 years age group (1084 individuals; 78.55%)
was the largest, and girls outnumbered boys in all age
groups (1002, 72.6%).

Table 2 shows myopia severity distribution among age
groups.

Low myopia (-0.50 to -3.00 D) was found in 278 eyes,
moderate myopia (-3.25 to -6.00 D), in 278 eyes, and high
myopia (< -6.00 D), in 445 eyes (Table 2).

Table 3 shows annual gradients of myopia progression
in low, moderate and high myopes of various age groups.

It is natural that the myopia progression gradient was
found to increase with disease severity and gradually
decrease with age.

Table 4 shows the generalized annual myopia
progression gradients for age groups.
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Table 1. Distribution of patients by age and sex

Age Number of patients

Boys % Girls % Total %
6-8 years 6 1.59 8 0.80 14 1.01
9-11 years 18 4.76 34 3.39 52 3.77
12-14 years 64 16.93 166 16.57 230 16.67
15-17 years 290 76.72 794 79.24 1084 78.55
Total 378 100.00 1002 100.00 1380 100.00
% 274 726 100.0

Of note, because there was an uneven patient
distribution as well as myopia severity distribution (which
was a limitation of this study), generalized data are
presented in the table purely for illustrative purposes.

Changes in corneal curvature radius in myopic eyes
wearing SCLs were assessed by automated keratometry;
these changes may potentially cause an increase in corneal
refraction and affect changes in myopic refraction.

Discussion

An NMA [3] included 104 studies that randomized
17,509 children, aged 4 years to 18 years. Of these studies,
84 (80.8%) compared myopia control interventions against
inactive controls. Most of the control groups received a
placebo (sham) treatment or single vision eyeglasses or
contact lenses. Study durations ranged from 12 months to
48 months. The studies took place in China or other Asian
countries (69 studies, 66.3%), North America (15 studies,
14.4%), and Europe (nine studies, 8.7%).

The authors of that work assessed the risk of bias
(RoB) for SER and AL using the Cochrane RoB 2 tool
[3]. They rated the certainty of evidence using the GRADE
approach for change in SER and AL at one and two years.
Additionally, they used the surface under the cumulative
ranking curve (SUCRA) to rank the interventions for all
available outcomes. The higher the SUCRA value, the
higher the probability for the interventions to be the best
option [5, 6]. At two-year follow-up, change in SER was
reported in 34 studies (3556 participants). The median
change in SER for controls was —1.01 D. The ranking of
interventions to reduce SER progression was close to that
observed at one year; there were insufficient data to draw
conclusions on cumulative effects. The highest-ranking
interventions were: high-dose atropine (HDA) (SUCRA
= 97%); medium-dose atropine (MDA) (NMA estimate
SUCRA = 69.8%); and peripheral plus spectacle lenses
(SUCRA = 69.1%). At two-year follow-up, change in AL
was reported in 33 studies (3334 participants). The median
change in AL for controls was 0.56 mm. The ranking of
interventions to reduce axial elongation was similar to

Table 2. Myopia severity distribution among age groups

Myopia grade

Age Low Moderate High

(n/%) (n/%) (n/%)
6-8 years 6 3 5
9-11 years 24 16 12
12-14 years 57 113 60
15-17 years 191 525 368
Total 278/20.1 657/47.6 445/32.2

Table 3. Annual gradient of myopia progression in low, mod-
erate and high myopes of various age groups

Gradient of myopia progression
Age (diopter/year): M £ m; p < 0.05

Low Moderate High
6-8 years 0.10+0.77 | 1.72+0.18 | 0.52+0.78
9-11 years 043+0.22 | 0.52+0.26 | 0.55%0.31
12-14 years | 0.35+x0.11 | 043+0.08 | 0.67+0.14
15-17 years | 0.25+0.06 | 0.25+0.04 | 0.29 +0.06

Notes: M, mean value; m, standard error of mean; P, P-value

Table 4. Generalized annual myopia progression gradient for

age groups
Ade Gradient of myopia progression
9 (diopter/year): M = m; p < 0.05
6-8 years 0.60 £ 0.53
9-11 years 0.49 £0.15
12-14 years 0.47 £ 0.06
15-17 years 0.26 + 0.03
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that observed at one year; there were insufficient data
to draw conclusions on cumulative effects. The highest-
ranking interventions were: ortho-K plus low-dose
atropine (SUCRA = 94.2%); HDA (SUCRA = 96.8%);
and MDA (NMA estimate SUCRA = 88.4%). There was
limited evidence on whether cessation of myopia control
therapy increases progression beyond the expected rate
of progression with age. Adverse events and treatment
adherence were not consistently reported.

The authors of that work were unable to draw firm
conclusions regarding the relative costs or efficiency of
different myopia control strategies in children. Longer
term and better quality studies comparing myopia control
interventions alone or in combination are needed, with
improved methods for monitoring and reporting adverse
effects [3].

The median change in SER for controls (including the
control groups that received single vision contact lenses)
was —0.65 D (55 studies, 4888 participants; one-year
follow-up) [3]. The authors of that work [3] did not specify
the gradient of myopia progression for various child age
groups.

Our findings, however, will allow more accurate
determination of the efficacy of myopia control techniques
by comparing gradients of myopia progression while
taking into consideration the age of contact lens corrected
patients.

Conclusion

Developing and introducing into clinical practice new
optical, pharmacological, light therapy and behavioral
interventions for slowing myopia progression require
assessing their efficacy on the basis of more significant and
stable reference points while taking into consideration the
age and ethnicity of the patient. The results of this study
may be used as descriptive reference data for comparing
longitudinal changes in refraction among SCL-corrected
children of various age groups.
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