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Factors influencing axial growth of eyes among children and
adolescents aged 3—16 in Shanghai based on population
trajectory modeling

WANG Yu-lin", XUE Jin-hua, ZHANG Yi, GONG Ding-hong
(Hudong Community Health Service Center, Pudong New Area, Shanghai 200129, China)

[ Abstract] Objective To investigate the heterogeneity of ocular axial length growth trajectories and
its influencing factors among children and adolescents aged 3-16 in Shanghai, based on the group-based
trajectory model (GBTM). Methods Through cluster sampling, three or more ocular axial length
measurement data of 1 285 children from urban and suburban areas of Shanghai between 2013 and 2023
were included. Indicators including axial length, spherical equivalent, uncorrected visual acuity and corneal
curvature were analyzed. Optimal grouping was determined by establishing the GBTM model based on
Akaike information criterion (AIC) , Bayesian information criterion (BIC) , entropy value and subgroup
proportion, and intergroup differences were subsequently compared. Results The trajectory model
classified children’ s ocular axial length growth trajectories into four subgroups: the mild type (10.3%) ,
the stable type (12.4%) , the progressive type (22.6%) , and the rapid progression type (54.8% ).
Children and adolescents in the rapid progression type exhibited significantly faster ocular axial length

growth, with a higher proportion of males (58.38% wvs 41.62% , P=0.001). Their uncorrected visual acuity
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(4.16 +0.33) and spherical equivalent refraction [ ( -4.85+2.23) D] were significantly worse than those
in other groups (P<C0.001). The horizontal and vertical curvature values in the stable type [ H: (43.04 +
1.11) D, V: (44.67 £ 1.34) D] were significantly higher than those in the rapid progression type [H:
(41.59+£1.36) D, V:(43.23+1.61) D].

aged 3-16 in Shanghai showed a rapid progression trend in ocular axial length, with gender and corneal

Conclusion More than half of the children and adolescents
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curvature being important influencing factors.
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Tab 1

Model fitting results

1 12 970.741 12 995.803 —6 481.371 0.616 1

2 11 376.712 11 426.836  —5 680.356 0.817 0.742
3 10 502.191 10577.375 =5 239.095 0.713 0.151
4 8882.033 8988.544 —4424.016 0.752 0.103
5 8540.728 8 672.301 —4249.364 0.431 0.058
6 7 905.608 8 062.242 =3 927.804 0.513 0.053
7 7 775.837 7 945.002 —3860.918 0.14 0.047

0.258

0.18 0.669

0.124 0.226 0.548

0.065 0.121 0.251 0.507

0.062 0.119 0.045 0.282 0.439
0.146 0.051 0.303 0.065 0.389

AIC: Akaike information criterion; BIC: Bayesian information criterion; Log Likelihood: Log-likelihood value; Entropy: Entropy value;

Category Proportion: Proportion of participants in the subgroup.
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Latent trajectory subgroups of left eye axial length by age
— Mild type

[ — Stable type
— Progressive type ]

27 Rapid progression type - - =

Eye axial length (mm)
ra
L

The solid lines represent the average trajectory estimated by the
model, and the dashed lines represent the 95% confidence interval.
Different colors/lines correspond to the four subgroups.
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Fig1 Trajectory curves of left eye axial length in

different subgroups
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Age (y) 16.29+1.19  16.41+1.03
Gender
Male 691 (53.77) 69 (52.27)
Female 594 (46.23) 63 (47.73)
Right axial length (mm) 25.31+1.21 24.25+ 0.66"
Left axial length (mm) 25.15+1.29  23.94+0.18"
Spherical equivalent (D)  —3.35+2.63 —1.47+1.27°

Astigmatism axis(”)

Horizontal corneal

42.05+1.42
curvature (D)

42.87 +£1.18"

Vertical corneal

28+ 1.46"
curvature (D) 4.28 o

43.6211.63

Tab 2 Comparison of subgroups in the left axial length development trajectory model

16.32£1.25

69 (43.40)
90 (56.60)
23.69 + 0.84"
23.07 £ 0.59"
-0.13+1.53""
111.64 £74.80 102.70%73.89"" 103.00+76.95" 105.95+ 75.19""

43.04t1.11

44.67 +1.34"

[Txsorn(%)]

16.28 +1.14 16.27 +1.22 F=1.65 0.176
142 (48.97) 411 (58.38) x=15.72 0.001
148 (51.03) 293 (41.62)

24.89+0.61" 26.05+ 0910 H=2213.10 <0.001
24.62+0.27" 26.06+0.85"  H=3072.80 <<0.001

-2.32+1.61"" -4.85+223"  H=1919.20 <0.001

117.60 + 73.82" H=35.62 <<0.001

42.27+1.30" 41.59+1.36'" H=644.85 <<0.001

43.72+1.52'" 43.23+1.617 H=405.71 <<0.001

P-values of pairwise comparisons in Kruskal-Wallis rank sum test: " P<C0.001; ‘Represents the reference group for pairwise comparisons. F:

One-way ANOVA; x*: Chi-square test; H: Kruskal-Wallis rank sum test. Uncorrected visual acuity, spherical equivalent, astigmatism axis,

horizontal corneal curvature, and vertical corneal curvature are all measured from the left eye.
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