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Abstract
Objective To observe the control effect of wearing high aspherical microlens (HAL)
lenses on children and adolescents with myopia in different age groups.
Method A retrospective analysis was conducted on 18 adolescent myopia patients (36
eyes) who underwent HAL optometry at the Hanshan Outpatient Department of Aiyan
Group from August 2022 to October 2023. They were divided into two groups based
on age: Group A, aged 6-9 years old, with 11 cases (22 eyes); Group B, aged 10-13
years, consisted of 7 cases (14 eyes). Statistical analysis was conducted on the
changes in equivalent spherical mirror power and eye axis of two groups of patients
after wearing it for 1 month, 3 months, and 6 months.
Results The axial length and refractive index of both groups of patients increased
compared to before wearing glasses at 1 month, 3 months, and 6 months. There was
no statistically significant difference in the equivalent spherical lens growth between
the two groups of patients after 1 month, 3 months, and 6 months of glasses fitting.
The axial growth of Group B was higher than that of Group A patients after 1 month,
3 months, and 6 months of glasses fitting, but the difference was not statistically
significant.
Conclusion There is no significant difference in the short-term control effect of HAL
lenses on myopia in children of different age groups.
Keywords：Prevention and control of myopia; High aspherical microlens; Children
and adolescents

Myopia has become a global public health issue. As of 2012, 1.95 billion people
worldwide had myopia[1-2]. It is estimated that by 2050, approximately 4.76 billion
people worldwide will have myopia, of which approximately 938 million are at risk of
developing high myopia. High myopia increases the risk of visual loss, which may
lead to blind retinal disease and glaucoma, causing significant economic and social
losses [3-4]. The occurrence and development of myopia are closely related to the
growth and development of children[5]. Therefore, myopia control measures are
mostly used during the peak growth and development period of children and
adolescents, and research hotspots focus on outdoor activities, low concentration
atropine, corneal reshaping lenses, and peripheral defocusing techniques. Research
has shown that micro lens multi point myopic defocus glasses in frame glasses can
control the development of myopia, but there is no consensus on the control effect of
high aspherical lenses (HAL) on adolescents and children of different ages. This
article analyzes its myopia prevention and control effect on children and adolescents
of different ages.
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1 Data and methods
1.1 Retrospective analysis of clinical data

From August 2022 to October 2023, 18 adolescent myopia patients (36 eyes)
were treated with high aspherical lenses (HAL) in the outpatient department of Aiyan
Group's Hanshan Clinic. Group A consisted of 11 patients (22 eyes) aged 6-9 years
old; Group B, aged 10-13 years, consisted of 7 cases (14 eyes). Inclusion criteria: ①
Age: 6-13 years old;② Equivalent spherical mirror: -1.005~-6.00D; ③ The degree of
myopia should be corrected with glasses, and the corrected visual acuity should be ≥
1.0;④Willing to wear the designated frame glasses for this trial and be able to follow
the doctor's advice for regular follow-up. Exclusion criteria: ① Other eye diseases
that affect vision, such as keratoconus, amblyopia, strabismus, keratitis, etc.; ②

Previous history of eye surgery and trauma; ③ Patients with missing follow-up data;
④ Previously received other myopia control treatments, including corneal reshaping
lenses, multifocal soft lenses, medication therapy (such as low concentration atropine),
and feeding devices.
1.2 Material HAL

Application Stellust, ESSILOR. This product uses 11 circles of 1021 invisible
concentric ring arranged aspherical microlenses to form a non focused beam of light,
creating a signal area in front of the retina that slows down the growth of the eye axis,
thereby playing a role in slowing down the progression of myopia [6].
1.3 Inspection methods

Optometry: Under the condition of ciliary muscle paralysis, all patients first
undergo ciliary muscle paralysis with compound tobicamide, and then use a computer
refractometer (TOPCON, Japan) to obtain initial refractive power. Then, a
comprehensive refractometer (fully automatic subjective subjective refractometer
(NIDEK, Japan) is used for optometry (Suzhou Liuliu Technology Co., Ltd.) to
determine the degree of refractive error. The judgment is made by adding or
subtracting lenses and asking the patient's subjective clarity, Obtain the best visual
acuity with the highest orthogonality.

Optician: Follow the principle of maximum corrected visual acuity for foot
correction, and ensure that the best corrected visual acuity for one eye is ≥ 1.0. After
fine tuning, perform at least 10 minutes of trial wear adaptation and make
personalized adjustments. Mirror principle: Except for individual individuals who
cannot adapt, full correction of myopia degree will be given. HAL frame mirror needs
to be customized, with a customization cycle of about 1 week. Wearing glasses
requirement: It is required to wear glasses for no less than 12 hours every day. After
the initial glasses fitting, inquire about the clarity and comfort of wearing glasses at
regular intervals of 1 month, 3 months, and 6 months, and check the condition of the
frame and lenses. In case of the following situations during re examination, the lens
must be replaced: (1) a change in degree of 0.50 D or more; (2) Lens wear is severe,
affecting clarity; (3) The frame is severely damaged or deformed and cannot be
repaired. Include the follow-up results of wearing glasses for 6 months (within 1 week
before and after) in the analysis.
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Axial measurement: Both groups of patients used the Zeiss IOL Master500
optical biometric instrument to measure the distance from the tear film surface in the
axial direction to the optical path of the retinal pigment epithelium layer before
wearing the glasses and during each follow-up. Measure 5 times per eye and take the
average value.
1.3 Statistics

SPSS 26.0 is used for statistics, and quantitative data is represented as mean ±
standard deviation. Two sets of baseline data were compared using non parametric
tests. Single factor analysis of variance was used to measure the changes in equivalent
spherical mirror power and eye axis at different follow-up times between groups. For
data that do not meet homogeneity of variance, Welch's test of variance was used,
with a test level of 0.05.

2 Results
2.1 Characteristics of baseline data

The naked eye visual acuity (LogMAR) of Group A patients was (0.75 ± 0.35),
while that of Group B patients was (0.97 ± 0.38). The naked eye visual acuity,
equivalent spherical mirror power, and axial data of the two groups of patients were
comparable (P>0.05), as shown in Table 1.

Table 1 Baseline data of two groups of patients
Number of cases

(eyes)
LogMAR

equivalent spherical diopter
（D）

Axial length（mm）

Group A 11（22） 0.75±0.35 -2.66±1.27 24.56±1.13

Group B 7（14） 0.97±0.38 -3.14±0.90 24.69±0.93
P 0.08 0.225 0.506

2.2 Comparison of changes in equivalent spherical mirror power and axial
changes between two groups

The axial length and refractive index of both groups of patients increased
compared to before wearing glasses at 1 month, 3 months, and 6 months. The axial
growth of patients in Group B (10-13 years old) after 1 month, 3 months, and 6
months of glasses placement was higher than that of patients in Group A (6-9 years
old), but the difference was not statistically significant, as shown in Table 2. There
was no statistically significant difference in the increase in equivalent spherical
endoscopy between the two groups of patients in January, March, and June, as shown
in Table 3.

3 Discussion
The prevalence and younger age of myopia in children and adolescents have

become a global focus of attention. The prevalence of myopia among young adults in
Southeast Asian countries is as high as 80%~90%, of which the incidence rate of high
myopia is as high as 10%~20% [7]. More than 300000 people in China have become
blind due to high myopia or pathological myopia. In 2012, the World Health
Organization pointed out that the blindness caused by myopia can be avoided if it is
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given sufficient attention [8]. However, the mechanism of myopia occurrence and
development is complex, and there is currently no etiological prevention and
treatment method. It is possible to actively prevent and find methods to control the
progression of myopia, reduce its complications and blindness rate.

Table 2 Comparison of axial length changes between two groups of patients
(mm, mean ± standard deviation)

Number of cases (eyes) 1 month 3 months 6 months

Group A 11（22） -0.010±0.077 -0.036±0.120 0.109±0.126

Group B 7（14） 0.106±0.256 0.136±0.300 0.186±0.342
F 3.949 1.971 0.949
P 0.055 0.169 0.337

Table 3 Comparison of changes in equivalent spherical mirror power between two
groups of patients (mm)

Number of cases (eyes) 1 month 3 months 6 months

Group A 11（22） -0.318±0.329 -0.329±0.466 0.272±0.369

Group B 7（14） -0.214±0.237 -0.178±0.359 -0.125±0.235

F 2.675 1.133 0.067
P 0.123 0.295 0.427

At present, the commonly used methods for intervening in the progression of
myopia in clinical practice include atropine, corneal reshaping lenses, defocused soft
corneal contact lenses, and peripheral myopia defocusing frame lenses without
defocusing. High quality concentration (0.1~l g · L-1) of atropine can control the
development of myopia [9]. However, high-level atropine has side effects such as
photophobia, blurred vision, and may cause an increase in myopic resilience after
discontinuation[10]. The side effects of low-quality concentrations (0.01-0.1 g · L-1) of
atropine are relatively small[11], but the preventive and therapeutic effects of long-term
use are not yet clear. Therefore, it is currently unclear which concentration of atropine
is most effective in controlling myopia and has the least side effects. The scope of use
of corneal contact lenses is relatively limited due to limitations such as age, refractive
power, and corneal curvature, as well as relatively high prices and high requirements
for hygiene, nursing compliance, and other factors [12-13]. So the design of defocus
frames has a wider range of clinical application value. Experiments on animals such
as river monkeys, chicks, and mice have shown that forming a myopic defocus state
on the peripheral retina can delay axial growth and even reverse it, thereby controlling
the development of myopia [14-15].

This study showed that the axial length and refractive index of both groups of
patients increased at different time points, but the increase in group A (younger age)
was slightly lower than that in group B, but there was no statistically significant
difference. This indicates that age grouping has no significant effect on axial and
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refractive index growth. However, factors beyond age may affect these results. There
was no significant difference in axial and refractive growth between the two groups,
which may be due to insufficient sample size or measurement errors. In the future,
data from 9 to 12 months will be further observed and new patients will be included to
enrich the data.

In summary, there is no significant difference in the short-term control effect of
HAL lenses on myopia in children of different age groups, but there is a problem of
insufficient sample size in this study. Therefore, it is necessary to further expand the
sample size and conduct longer-term studies to comprehensively evaluate the control
effect of HAL lenses on myopia in children. At the same time, other possible
influencing factors need to be considered, such as the duration of close eye use,
outdoor activities, sleep duration, etc., in order to more accurately evaluate the control
effect of HAL lenses on myopia in children.
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