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HIGHLIGHTS

* There is a global increase in childhood myopia and current treatments are limited.
* LLRL non-invasive therapy shows promise in myopia control.
» LLRL is promising and requires further studies for standardization and safety.

ARTICLE INFO ABSTRACT

Keywords: Introduction: Low-Level Red-Light (LLRL) Therapy is a safe and natural way to promote healing and reduce inflam-
LOW'l‘f"el red-light therapy mation in the body. When it comes to treating myopia in children, LLRL therapy is recent, and its efficacy and
I(\:/[g'_‘l)é"a safety still are not clear.

Ax;alrlee?lgth Methods: A systematic review and meta-analysis of the literature for LLRL was conducted in accordance with the

PRISMA guidelines on November 5, 2022. Databases, including PUBMED, Cochrane Library, Web of Science, and
Embase were queried. A meta-analysis of random effects was conducted. Inclusion criteria included Randomized
Controlled Trials (RCTs) or observational studies where LLRL therapy was used in children (3-15 years old) with
myopia. Exclusion criteria were studies with other ocular abnormalities. Efficacy was evaluated through the
mean change in Axial Length (AL) and cycloplegic Spherical Equivalent Error (SER), while safety was evaluated
by monitoring adverse effects.

Results: A total of 5 final studies were included (4 RCTs, and 1 observational), in which 685 total patients were
analyzed. The mean age was 9.7 + 0.66 years, with 48,2% female patients. The number of eyes in the LRLL arm is
714 and, in the control, arm is 656. LLRL showed better results in SER and AL mean change (OR = 0.58; 95% CI
0.33 to 0.83; p < 0.00001, and MD -0.33; 95% CI -0.52 to -0.13; p = 0.001, respectively), in comparison to the
control group. There was no significant difference in adverse effects between groups (MD = 5.76; 95% CI 0.66 to
50.14; p = 0.11).

Conclusion: LLRL therapy is a non-invasive, effective, and safe short-term treatment option; however, long-term
evaluation, particularly in comparison to other therapies, requires additional investigation.

Cycloplegic spherical equivalent error
Adverse effects

complications.? In the general population, myopia prevalence remains
higher in Asia (60%) compared with Europe (40%) using cycloplegic

Introduction

Myopia is a refractive disorder of the eye that is increasingly preva-
lent." It is estimated that in 2000, 1.4 billion people were myopic, and it
is predicted that by 2050 the number will reach 4.8 billion.” Children
with early diagnosis of myopia are the major group risk because they
will have a longer duration of the disease and higher myopia progression
with an increased risk of developing high myopia plus other

*Corresponding author.
E-mail address: louzada@hucff.ufrj.br (R.N. Louzada).

https://doi.org/10.1016/j.clinsp.2024.100375
Received 22 September 2023; Revised 11 March 2024; Accepted 18 April 2024

refraction examinations. Otherwise, a low prevalence of under 10% was
described in African and South American children.? Furthermore, in
recent studies, risk factors for myopia in schoolchildren are low outdoor
time, dim light exposure, the use of LED lamps for homework, low sleep-
ing hours, a reading distance of less than 25 cm, and living in an urban
environment.> Thus, the disorder has significant public healthcare
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implications worldwide and represents a significant societal and eco-
nomic responsibility to healthcare systems globally."* Socioeconomi-
cally, refractive errors like myopia, particularly if uncorrected, can
affect school performance, limit employability and impair quality of
life.>

The treatment of myopia has some options.® Atropine, ortho-K con-
tact lenses, and soft bifocal contact lenses have been shown to be the
most effective ones.> However, ortho-K contact lenses and soft bifocal
contact lenses are associated with a major risk of sight-threatening infec-
tious keratitis.” Atropine in higher therapeutic doses has limited practi-
cal use because of pupil dilatation, loss of accommodation, and near
vision blur.® However, patient compliance is an issue, with high dropout
rates reported in some trials.” Therefore, these therapies are limited in
some variables like treatment compliance, potential side effects, and
lack of long-term data.

Low-Level Red-Light (LLRL) therapy is another safe and natural way
to promote healing and reduce inflammation in the body.'° In medicine,
LLRL therapy is used to penetrate deep into the body and stimulate natu-
ral healing processes. This type of therapy is non-invasive, painless, and
has been proven to be beneficial in treating a wide range of conditions."
When it comes to treating myopia in children, LLRL therapy is recent
and its efficacy and safety still are not entirely clear. In light of this con-
troversy, the authors performed a meta-analysis evaluating the efficacy
and safety of LLRL compared to control in children with myopia.

Material and methods
Search strategy and data extraction

A systematic review and meta-analysis of the literature for low-level
red-light therapy was conducted in accordance with the PRISMA guide-
lines.'? This study was registered in the International Prospective Regis-
ter of Systematic Reviews (PROSPERO; CRD42024504745). The terms:
(myopia OR “short-sightedness” OR nearsightedness) AND (“low-level
red-light therapy” OR LLRL OR “low-level laser light therapy” OR “low-
power laser therapy” OR “non-thermal LED light” OR “soft laser
therapy” OR “cold laser therapy” OR “biostimulation” OR “photonic
stimulation” OR “photobiomodulation” OR “phototherapy” OR “red
light therapy” OR “low-level red light”) was used for the search. The
search terms were queried using Pubmed, Embase, Cochrane, and Web
of Science databases. The references from all included studies, previous
systematic reviews, and meta-analyses were also searched manually for
any additional studies. Two authors (D.A. and S.B.) independently
extracted the data following predefined search criteria and quality
assessment.

Eligibility criteria

Inclusion in this meta-analysis was restricted to studies that met all
the following eligibility criteria:

(1) randomized trials or nonrandomized cohorts;

(2) comparing LLRL therapy to control;

(3) enrolling myopic children 3-15 years old. In addition, studies were
included only if they reported any of the clinical outcomes of
interest.

The authors excluded studies with (1) no control group; and (2)
patients without myopia or who are not in the desired age range.

Endpoints

Efficacy outcomes included Axial Length (AL) and cycloplegic Spher-
ical Equivalent Error (SER). Adverse effects were the safety outcome of
interest.
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Statistical analysis

This systematic review and meta-analysis was performed in
accordance with the Cochrane Collaboration and the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA)
statement guidelines.'3 Qdds ratios (OR) with 95% Confidence Inter-
vals were used to compare treatment effects for categorical end-
points. Continuous outcomes were compared with Mean Differences
(MD). Cochran Q test and I? statistics were used to assess for hetero-
geneity; p-values inferior to 0.10 and I? > 25% were considered sig-
nificant for heterogeneity. The authors used a fixed-effect model for
outcomes with low heterogeneity (1?2 < 25%) and a random-effect
model was used for outcomes with high heterogeneity (I> > 25%).
Publication bias was investigated by funnel-plot analysis.'* Review
Manager 5.3 (Cochrane Centre, The Cochrane Collaboration, Den-
mark) was used for statistical analysis.15

Results
Study selection and characteristics

As detailed in Figure 1, the authors found 112 articles, with 26 in
PubMed, 55 in Embase, 11 in Web of Science, and 20 in Cochrane data-
bases. Of these, 34 were removed as duplicates. After the removal of
duplicate records and ineligible studies, 15 remained and were fully
reviewed based on inclusion criteria. Next, 9 articles were excluded as
per the exclusion criteria, and 1 was during the data extraction. Finally,
5 studies were included in this review, 4 Randomized Controlled Trials
(RCTs)'% ' and 1 non-randomized cohort.?°

Baseline characteristics

A total of 685 patients were analyzed in the present study. The mean
age was 9.7+0.66 years, with 48.2% female patients. The number of
eyes in the LRLL arm is 714 and in the control, arm is 656. Study charac-
teristics are reported in Table 1.

Pooled analysis of all studies

In comparison to the control group, those receiving LLRL there was a
better result towards decreased SER mean change (MD = 0.58; 95% CI
0.33 to 0.83; p < 0.00001; 2 = 96%; Fig. 2) and AL mean change
(MD = -0.33; 95% CI-0.52 to -0.13; p = 0.001; I? = 98%; Fig. 3).

In total, 4 adverse events (2 dizziness and 2 photophobia) occurred
in 685 patients. Nevertheless, there was no significant difference in
adverse effects between groups (OR = 5.76; 95% CI 0.66 to 50.14;
p = 0.11; 2 = 0%; Fig. 4).

The funnel plot of the included studies appeared relatively symmetri-
cal (Fig. 5), suggesting a low likelihood of publication bias. However, it
is important to consider that the accuracy of funnel plots is limited when
there are fewer than 10 studies present.”'

Discussion

In this systematic review and meta-analysis of 5 studies and 685
patients, the authors compared LLRL to control for the myopia treat-
ment. The main findings with LLRL include better results in SER and AL
mean change compared to controlled groups in the pooled analysis of
RCT and observational data; and the absence of significant difference in
adverse effects between LLRL and control groups.

The efficacy of LLRL has been shown in other previous studies
presented in the literature.'®>> Although the comparison with other
methods like Atropine and Orthokeratology is difficult because of
the study design differences, the low-level red light therapy efficacy
results have been reported with competitive values. The notion that
LLRL is an effective treatment for myopia is reinforced by the
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PubMed search: 26 results
|

Embase search: 55 results

Cochrane search: 20 results
1

Web of Science search: 11 results

Number screened: 112 results

Duplicate reports or excluded by
title/abstract(n = 97)

Full-text reviewed: 15 studies

Outcomes not available (n = 10)

_ 5 included studies

Figure 1. PRISMA flow diagram of study screening and selection.

Table 1
Baseline Characteristics of included studies.

Study Design  Follow-up LLRL group Control Group

M/F ratio Mean age Mean SER Mean AL M/F ratio Mean age Mean SER Mean AL
Jiang et. al, 2022 RCT 12 mo 57/62 10.4 + NA -2.49+0.92  2454+0.67 73/72 10.5+NA  -267+1.06 24.62+0.86
Dong et. al, 2022 RCT 6 mo 26/30 10.3+2.07 -3.13%+1.91 247 +1.04  30/26 9.86 +1.41 -2.82 +1.86 24.6 +0.96
Zhou et. al, 2021 OB 6 mo 56/49 9.19+240 -3.09+1.74 2476+1.28 30/26 8.62+245 -3.04+1.66 24.77+1.35
Chen Y et. al, 2022 RCT 12 mo 14/17 9.78+1.58 -2.60+1.17 24.48+0.79 17/14 1031 £1.90  -259+1.24  24.67 +0.98
ChenHet. al, 2022  RCT 12 mo 27/19 9.00+1.90 -254+1.04 24.62+097 25/15 898+1.92 -229+0.77 24.57+0.76

NA, Not Applicable; AL, Axial Length; SER, Spherical Equivalent Error; OB, Observational; RCT, Randomized Controlled Trial; Mo, Months; M, Male; F, Female.

LLRL Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Chen H et.al, 2022 0.05 047 46 -064 043 40 18.8% 0.69 [0.50, 0.88] %
Chen Y et. al, 2022 -003 013 31 -06 032 31 20.1% 0.57 [0.45, 0.69] =i
Dong et. al, 2022 0.06 0.3 56 -0.11 0.33 56 20.2% 0.17 [0.05, 0.29] —
Jiang et. al, 2022 -0.18 0.54 119 -0.79 045 145 20.1% 0.61[0.49, 0.73] v
Zhou et. al, 2021 0.18 025 105 -065 0.16 56 20.8% 0.84 [0.78, 0.90] -
Total (95% Cl) 357 328 100.0% 0.58 [0.33, 0.83] i
Heterogeneity: Tau? = 0.08; Chi? = 101.24, df = 4 (P < 0.00001); I2 = 96% & e 23 St 7
Test for overall effect: Z = 4.50 (P < 0.00001) Favours [Control] Favours [LLRL]

Figure 2. Spherical equivalent error mean change forest plot.
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LLRL Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen H et.al, 2022 0.01 0.21 46 039 0.19 40 19.7% -0.38 [-0.46, -0.30] -
Chen Y et. al, 2022 0.08 0.15 31 033 015 31 19.8%  -0.25[-0.32,-0.18] e
Dong et. al, 2022 0.02 0.11 56 013 0.1 56 20.3% -0.11[-0.15, -0.07] L3
Jiang et. al, 2022 0.12 023 119 038 019 145 20.1% -0.26 [-0.31, -0.21] e
Zhou et. al, 2021 -0.08 0.11 105 0.54 0.19 56 20.1%  -0.63[-0.68,-0.58] -
Total (95% Cl) 357 328 100.0% -0.33[-0.52,-0.13] i
Heterogeneity: Tau? = 0.05; Chi? = 240.83, df = 4 (P < 0.00001); I = 98% I3 g 3 ofs 1v‘
Test for overall effect: Z = 3.25 (P = 0.001) Fav‘;urs [LLRL] Favours [C'ontroll

Figure 3. Axial length mean change forest plot.
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LLRL Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Chen H et.al, 2022 0 46 0 40 Not estimable
ChenY et. al, 2022 2 3 0 31 51.1% 5.34[0.25, 115.89] = 4
Dong et. al, 2022 0 56 0 56 Not estimable
Jiang et. al, 2022 2 119 0 145 489% 6.19[0.29, 130.22] i >
Zhou et. al, 2021 0 105 0 56 Not estimable
Total (95% Cl) 357 328 100.0% 5.76 [0.66, 50.14] e
Total events 4 0
Heterogeneity: Chi? = 0.00, df = 1 (P = 0.95); 12 = 0% "o 57 04 7 : 140 7 004
Test for overall effect: Z = 1.58 (P = 0.11) ' Favc;urs [LLRL] Favours [Control]

Figure 4. Adverse effects forest plot.

E

Figure 5. Funnel plot analysis. (A) Spherical equivalent error. (B) Axial length. (C) Adverse effects.

continuity of promising studies.'® Thus, the present data helps to
confirm the results from previous studies since there is no published
meta-analysis on this topic showing the LLRL better results in
decreased SER and AL mean change.

The safety of low red light therapy was tested initially by irradi-
ating shaved murine skin.® The research found an unexpected accel-
eration in hair regrowth and no evidence of neoplastic changes.
Thereon, other research performs experimental work to discover the
physiological mechanisms of this therapy. Thus, the enhances the
metabolic activity of the cell, expression of genes associated with
tissue regeneration and repair, and regenerative effort by immune
modulation takes place in the photothermal and photoacoustic
effects.” In animals and humans, no have been reported adverse side
effects in LLRL. Thus, this data helps to confirm the absence of sig-
nificant differences in adverse effects between LLRL and control
groups. So, LLRL is a safe and possibly beneficial approach, based
on scientific mechanisms with neurotherapeutic promise for a wide
range of ophthalmological and other conditions.'’ However, further
research is needed to understand its long-term safety.

A recent study found that three minutes of uninterrupted exposure to
LLRL therapy may reach or exceed the maximum allowable levels for
both thermal and photochemical exposure. This poses a potential risk of
causing damage to the retina through both thermal and photochemical
mechanisms.>®> As a result, clinicians are advised to exercise caution
when using LLRL therapy for treating myopia in children, pending the
confirmation of safety standards.

This study has important limitations. First, 1 of the 5 studies were not
randomized. Importantly, significant variability in the duration of LLRL
and follow-up time between studies was also noted. Substantial variabil-
ity in the definition of adverse events was also noted between studies.
Finally, there was also significant heterogeneity in SER and AL mean
change outcomes.

Conclusion

This systematic review and meta-analysis compared LLRL to control
of 685 in myopic children’s patients. With a varying duration of LLRL
and follow-up time, LLRL appeared to be associated with better results
in SER and AL mean change compared to control groups and with no sig-
nificant difference in adverse effects between LLRL and control groups.
Thus, LLRL therapy is a non-invasive, effective, and safe short-term
treatment option; however, long-term evaluation, particularly in com-
parison to other therapies and confirmation of safety standards, requires
additional investigation. Larger studies could help confirm and further
expand knowledge of the differences between LLRL and other therapies.

Authors’ contributions

All authors made substantial contributions to conception and design,
acquisition of data, or analysis and interpretation of data; took part in
drafting the article or revising it critically for important intellectual con-
tent; gave final approval of the version to be published; have agreed on
the journal to which the article has been submitted; and agree to be
accountable for all aspects of the work.

Funding

This research did not receive any specific grant from funding agen-
cies in the public, commercial, or not-for-profit sectors.

Declaration of competing interest

All authors report no relationships that could be construed as a con-
flict of interest. All authors take responsibility for all aspects of the



D.C. Amaral et al.

reliability and freedom from bias of the data presented and their dis-
cussed interpretation.

References

10.

11.

. Walline JJ. Myopia Control: A Review. Eye Contact Lens 2016;42(1):3-8.
. Grzybowski A, Kanclerz P, Tsubota K, Lanca C, Saw SM. A review on the epidemiology

of myopia in school children worldwide. BMC Ophthalmol 2020;20(1):27.

. Walline JJ, Lindsley KB, Vedula SS, Cotter SA, Mutti DO, Ng SM, et al. Interventions to

slow progression of myopia in children. Cochrane Database Syst Rev 2020;1(1):
CD004916.

. Agyekum S, Chan PP, Adjei PE, Zhang Y, Huo Z, Yip BHK, et al. Cost-Effectiveness

Analysis of Myopia Progression Interventions in Children. JAMA Netw Open 2023;6
(11):2340986.

. Vagge A, Ferro Desideri L, Nucci P, Serafino M, Giannaccare G, Traverso CE. Preven-

tion of Progression in Myopia: A Systematic Review. Diseases 2018;6(4):92.

. Wnekowicz-Augustyn E, Teper S, Wylegata E. Preventing the Progression of Myopia in

Children-A Review of the Past Decade. Medicina (Kaunas) 2023;59(10):1859.

. VanderVeen DK, Kraker RT, Pineles SL, Hutchinson AK, Wilson LB, Galvin JA, et al.

Use of Orthokeratology for the Prevention of Myopic Progression in Children: A
Report by the American Academy of Ophthalmology. Ophthalmology 2019;126
(4):623-36.

. Chua WH, Balakrishnan V, Chan YH, Tong L, Ling Y, Quah BL, et al. Atropine for the

treatment of childhood myopia. Ophthalmology 2006;113(12):2285-91.

. Anstice NS, Phillips JR. Effect of dual-focus soft contact lens wear on axial myopia pro-

gression in children. Ophthalmology 2011;118(6):1152-61.

Zhu Q, Cao X, Zhang Y, Zhou Y, Zhang J, Zhang X, et al. Repeated Low-Level Red-Light
Therapy for Controlling Onset and Progression of Myopia-a Review. Int J Med Sci
2023;20(10):1363-76.

Glass GE. Photobiomodulation: The Clinical Applications of Low-Level Light Therapy.
Aesthet Surg J 2021;41(6):723-38.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Clinics 79 (2024) 100375

Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, et al. Preferred
reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015:
elaboration and explanation. BMJ 2015;350:87647.

Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The
PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ
2021;372:n71.

Duval S, Tweedie R. Trim and fill: A simple funnel-plot-based method of testing and
adjusting for publication bias in meta-analysis. Biometrics 2000;56(2):455-63.

T C. Review Manager (RevMan) 5.3. Copenhagen: The Nordic Cochrane Centre. 2008.
p. 373.

Jiang Y, Zhu Z, Tan X, Kong X, Zhong H, Zhang J, et al. Effect of Repeated Low-Level
Red-Light Therapy for Myopia Control in Children: A Multicenter Randomized Con-
trolled Trial. Ophthalmology 2022;129(5):509-19.

Dong J, Zhu Z, Xu H, He M. Myopia Control Effect of Repeated Low-Level Red-Light
Therapy in Chinese Children: A Randomized, Double-Blind, Controlled Clinical Trial.
Ophthalmology 2023;130(2):198-204.

Chen Y, Xiong R, Chen X, Zhang J, Bulloch G, Lin X, et al. Efficacy Comparison of
Repeated Low-Level Red Light and Low-Dose Atropine for Myopia Control: A Random-
ized Controlled Trial. Transl Vis Sci Technol 2022;11(10):33.

Chen H, Wang W, Liao Y, Zhou W, Li Q, Wang J, et al. Low-intensity red-light therapy
in slowing myopic progression and the rebound effect after its cessation in Chinese
children: a randomized controlled trial. Graefes Arch Clin Exp Ophthalmol 2023;261
(2):575-84.

Zhou L, Xing C, Qiang W, Hua C, Tong L. Low-intensity, long-wavelength red light
slows the progression of myopia in children: an Eastern China-based cohort. Ophthal-
mic Physiol Opt 2022;42(2):335-44.

Cochrane Handbook for Systematic Reviews of Interventions version 6.4 (updated
August 2023). In: Higgins JPT, Thomas J, Chandler J, Cumpston M, Li T, Page MJ,
Welch VA, eds. Cochrane; 2023. Available from www.training.cochrane.org/handbook.
Liu G, Li B, Rong H, Du B, Wang B, Hu J, et al. Axial Length Shortening and Choroid
Thickening in Myopic Adults Treated with Repeated Low-Level Red Light. J Clin Med
2022;11(24):7498.

. Ostrin LA, Schill AW. Red light instruments for myopia exceed safety limits. Ophthal-

mic Physiol Opt 2024;44(2):241-8.


http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0001
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0002
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0002
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0003
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0003
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0003
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0004
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0004
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0004
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0005
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0005
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0006
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0006
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0006
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0006
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0006
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0007
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0007
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0007
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0007
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0008
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0008
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0009
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0009
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0010
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0010
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0010
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0011
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0011
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0012
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0012
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0012
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0013
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0013
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0013
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0014
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0014
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0016
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0016
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0016
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0017
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0017
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0017
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0018
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0018
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0018
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0019
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0019
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0019
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0019
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0020
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0020
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0020
http://www.training.cochrane.org/handbook
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0022
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0022
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0022
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0023
http://refhub.elsevier.com/S1807-5932(24)00052-8/sbref0023

	Low-level red-light therapy for myopia control in children: A systematic review and meta-analysis
	Introduction
	Material and methods
	Search strategy and data extraction
	Eligibility criteria
	Endpoints
	Statistical analysis

	Results
	Study selection and characteristics
	Baseline characteristics
	Pooled analysis of all studies

	Discussion
	Conclusion
	Authors´ contributions
	Funding
	Declaration of competing interest
	References


