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Artificial Intelligence for Refractive Error Prediction in Children
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PURPOSE RESULTS

To evaluate the performance of artificial intelligence (Al) models in > Study selection
predicting pediatric refractive error from clinical, non-image data. — 16 studies included; 8 in meta-analysis (18 evaluations)

METHODS > Study characteristics

— Majority focused on myopia

o Systematic review and meta-analysis — Common inputs: age (69%), sex (56%) SIS enc sat Canes | RISEEeCh
o PROSPERO: CRD42025107/5160 - o - Artiemjew et al. 2024 795 ™~ 0.42 [0.40, 0.44]
. parental myOpIa (SOA))’ aXIal Iength Barraza-Bernal et al. 2023 162 —— 0.44 [0.39, 0.49]
o Data sources: (44%)} baseline SE (44%) Huang et al. 2023 49043 B 0.13[0.13, 0.13]
— MEDLINE, Web of Science, Scopus (April 2025) — Wide variability in Al models (machine | |55 s ool B ietote otm
o Eligibility criteria: | Identification of studies via databases and registers | learning, deep learning, ensembles) Lietal. 2024 (3) 1955 m 0.22[0.22, 0.23]
. Sl : . . . Lin etal. 2018 (1) 12200 u 0.80 [0.79, 0.81]
o Chlldren <18 years S Records identified from: Record d bef - EXternaI Valldatlon in 31% Of StUdles Lin et al. 2018 (2) 9524 2 0.81[0.80, 0.82]
P 8 Databases (n = 530): O croening: — i ili i 0 Lin et al. 2018 (3) 3815 - 0.62 [0.61, 0.64]
— Al-based prediction 5 Web of Seience (2 162) Duplicate records removed . Explal.nablllty used in 44% Lin et al. 2018 (4) 1854 - 0.81[0.79, 0.84]
models 3 Scopus (n = 197) (n=243) > Risk of Bias Lin et al. 2018 (5) 2000 - 0.59 [0.58, 0.61]
. . . — _ . : H Lin et al. 2018 (6) 5590 1} 0.79[0.77, 0.80]
— Clinical, non-image data Generally low risk in participants, Lin et al. 2018 (7 1775 - 0.82[(0.79, 0.84]
o Outcomes: Ctesboron Records excludec predictors, outcomes Lin etal. 2018 (8) 1525 - 0.51(0.49, 0.52]
(n = 285) n= . Cy . . . Lin et al. 2018 (9) 1690 ™ 0.52 [0.50, 0.53]
— Continuous spherical - ngh/undear rISk In the analySIS domaln Varosanec et al. 2024 15623 m 0.12[0.12, 0.13]
i eports sou or retrieva eports not retrieve maOrIt Of StUd|eS Zhu et al. 2023 54 'r . 1' 0.73 [0.59, 0.86)
equwalent (SE) g’ Report (nihézf) e rt(n =to)t ‘ > Me(ta a:naI;lsis ) Zhao et al. 2024 35300 n 0.32[0.31, 0.32]
rediction -
p ] ] . @ —_ . o) . — Random-effects pooled RMSE o - 0.50 [0.37, 0.62]
Reports assessed for Pooled RMSE: 0.50 D (95% ClI: 0.37-0.62)
— Qualitative synthesis elgibilty (fulltexts)  f———| lﬁzlportstexclud(ed: " - Y. A 0- . :
n= neligible outcome (n = _ : : . _ i [ , | ]
o Meta-analysis: Sl Foreign language (n = 2) High Heterogeneity: I* = 100% 0 0.25 05 0.75 1
> nsitivit nalvsi RMSE (diopters)
— Random-effects model Y = LS ya ay: I:MSE 0.48-0.57 D Forest plot of root p (RMSE) for spherical equivalent (SE) refracti
. — - - - U. —U. ores Ot O] root-mean-squareaq error or spnericai eguivaien rejractive
on rOOt-mean_SquarEd O Studies included in review cave-ohe-ou p q . p q
9 ! T error prediction across 18 model evaluations.
error (RMSE) 5 Studias Incutled > Subgroup findings
. = meta-analysis (n = 8) — I 1 - hi —
o Heterogeneity: £ Y External v.alldatlon.. hlgh.er RSME (0.57 vs 0.35 D, p =0.092)
2 12 leave-one-out PRISMA Flow Chart — Cycloplegic refraction: higher RSME (0.62 vs 0.30 D, p = 0.002)
sensitivity analysis
v analy CONCLUSION KEY MESSAGE
o Subgroups:
— External validation v" Al models show moderate accuracy in predicting pediatric refractive errors from clinical, ¢ Al can support early risk stratification of pediatric
— Cycloplegic vs non- , non-image data. refractive error, but variability and methodological
cycloplegic refraction High heterogeneity limits generallzablllty. | | | limitations currently limit real-world use.
o Risk of bias: v Performance decreases with external validations and cycloplegic refraction. | o
. .. . . Email: doragianni@yahoo.com
_ + » Standardization and robust external validation are needed.
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