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[ Abstract] Objective To investigate the distribution and influencing factors of the ocular biological
parameters related to refractive development in school-age children. Methods A cross-sectional study was
performed. A total of 1 091 children aged 612 years old from July,2017 to August, 2018, resident in downtown of
Zhenjiang were enrolled in this study. The corneal radius of curvature ( CR) and axial length/corneal radius of
curvature ratio (AL/CR) were calculated after AL and corneal curvature (K) were measured by IOL Master. After
pupillary dilatation with 0.5% tropicamide, cycloplegic retinoscopy was performed to identify refractive status.
According to the spherical equivalent refraction ( SER), all right eyes were classified into myopia, hyperopia and
emmetropia. The comparison of the above parameters between different genders,as well as among different age groups
and different refractive status groups were determined while the relative factors of the biological parameters and
refractive status were analyzed by multivariate regression analysis. The study protocol was approved by the Ethics
Committee of Affiliated People “s Hospital of Jiangsu University ( No. K-20190153-W ).  Results  There were
statistical differences in AL,SER and AL/CR value among different age groups ( F=32.34,P<0.01;F=33.69,P<
0.01;F=2.19,P=0.04) ,which showed that refractive status shifted to myopia as well as AL and AL/CR value were
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increased with age. Compared with the girls, the boys had significantly longer AL, greater CR, greater AL/CR value,
and smaller K (¢=7.58,P<0.01;t=-7.48,P<0.01;t=-8.08,P<0.01;t=-2.14,P=0.03). There were statistical
differences in AL and AL/CR value among different refractive status groups ( F=192.68,P<0.01;F=143.15,P<
0.01). The myopia group had longer AL and greater AL/CR value than the other two groups. Children whose parents
were not myopic and children who had outdoor activities more than 14 hours per week and did homework less than 20
hours per week and children who slept more than 9 hours per day had shorter AL, smaller AL/CR value, and were
more inclined to hyperopia or emmetropia. The results of multivariate regression analysis suggested that children aged
from 612 years old with older age ,female,increased height, parental myopia,and more time in homework or less time
in outdoor activities per week may be more likely to have myopia,and longer AL or bigger AL/CR value was correlated
with older age,male, greater body mass index ( BMI) , increased height, myopia conditions of parents, more time of
doing homework ,and less time in outdoor activities. ~ Conclusions The SER shifts to myopia with age in 6 to
12-year-old school-age children in the downtown of Zhenjiang. And there are significant differences in AL, CR and
AL/CR value between boys and girls. Female, older age ,increased height, more time in homework , less time in outdoor
activities,and parental myopia are associated with more negative SER.
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Table 1 Ocular biological parameters and refraction distribution by age ( mean+SD)
AERY (%) iR % K (D) CR (mm) AL (mm) AL/CR SER(D)
6 121 43.49+2. 30 7.83+0. 10 23.06+1. 04 2.94+0. 15 0. 18+0. 25
7 177 43.21+1.60 7.84+0. 04 23.13+0. 84 2.95+0. 12 0.45+0. 24
8 129 43.41+1.45 7.78+0. 26 23.15+1.24 2.96+0. 11 0.19x1.40
9 195 43.35+1.41 7.75+0.22 23.31+1.55 2.97+0.10 0.20x1.50
10 135 43.23+1.77 7.77+0.31 23.52+1.98 3.02+0. 15 -0.75+0.74
11 178 43.26+2.09 7.75+0. 34 23.72+1.47 3.05+1.23 -0.89+1.13
12 156 43.18+1.47 7.79+0.55 23.91+1.53 3.07+£1.23 -1.12+1.09
F Y 1.03 0.93 32.34 33.69 2.19
P {4 0. 40 0. 47 <0.01 <0.01 0.04

HE(CRERTT 2080 Ko MBS CR: Ay Bl S48 AL IR G I  SER - 25 30K B¢ i %5

Note: ( One-way ANOVA)

equivalent refraction

K:corneal curvature;CR:corneal radius of curvature; AL:axial length; SER : spherical

%2 FREESILEE K EMRIKE NS S M5 f (meansSD)

Table 2 Ocular biological parameters and refraction distribution by gender ( mean+SD)

P AR %k K(D) CR(mm) AL(mm) AL/CR SER(D)
4 579 43.75+1.53 7.72+0.27 23.27+0. 98 3.01+0. 11 -0.53%1.25
5 512 43.08x1.37 7.84x0.25 23.76+1.02 3.03+0. 13 -0.42+1.64
i i 7.58 -7.48 -8.08 -2. 14 -0.31
Pt <0.01 <0.01 <0.01 0.03 0.75

TE (ML REAS ¢ K )

Note: ( Independent sample ¢ test)

Ko Bt 25 5 CR: A 5l 382 428 5 AL MR I B2 5 SER - S5 A0 BR B2 3 40

K: corneal curvature; CR: corneal radius of curvature; AL: axial length; SER:

spherical equivalent refraction
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Table 3 Ocular biological parameters and refraction distribution
among group of (mean+SD) different refractive status

20 51 AR %4 K(D) CR(mm) AL(mm) AL/CR
SEARL 503 43.54x1.53 7.76£0. 26 24.09+0. 87 3.11£0.91
EA 236 43.28+1.33 7. 81£0. 34 23.38+0.73 2.99+0. 09
P 352 43.39+1. 54 7.780. 28 22.71=0. 84 2.91+0. 89
F A4 1. 66 1.54 192. 68 143.15
P {H 0.18 0.20 <0.01 <0.01

- (FLE R 7 2290 7)
Note: ( One-way ANOVA)
equivalent refraction

Ko Ff B 25 5 CR: A Bl 302 48 5 AL RV IS 32 5 SER - 53 B0 BR B2 2 4L

K:corneal curvature; CR :corneal radius of curvature; AL axial length; SER :spherical

#4 TEREERRENILER R LIRS LSS IS 7 (meansSD)
Table 4 Ocular biological parameters and refraction distribution
by different myopia of parents( mean+SD)

A B 75 i L MR %k K(D) CR(mm) AL(mm) AL/CR SER(D)
TG AR 443 43.39+1.37 7.81+0.51 23.06+1.35 2.89+0. 53 0.18+0. 25
1 GE 403 43.19+2.13 7.83+0. 10 23.55+1.04 2.94+0. 15 -0.42+0.29
2 AT 245 43.51+1.36 7.74+0. 15 24.11+1.54 3.11+0.33 -1.09+0. 32
F 2.31 0.98 78.53 56.31 101.23
P 0.21 0.30 <0.01 <0.01 <0.01

T (R R 7 2250 47)
Note: ( One-way ANOVA)

equivalent refraction

Ko 1 B it 25 5 CR: A 5l 302 48 5 AL MR IS B2 5 SER - S5 A0 BR 81 52 4

K:corneal curvature; CR; corneal radius of curvature; AL axial length; SER ; spherical

x5 AEAPNMESRHENILEREXEMRKEYFESEHAN S % (mean=SD)
Table 5 Ocular biological parameters and refraction distribution
by different time of outdoor activities( mean+SD )

B NG Sl )R K(D) CR(mm) AL(mm) AL/CR SER(D)
<14 h 677  43.41+1.31 7.71+0. 31 23.89+1. 15 3.01+0. 19 -0.89+0. 32
>14 h 414 43.32+1.49 7.79+0. 39 23.42+1.47 2.81+0.32 0.25+0.12
{8 0.43 -1.31 4.21 5.36 -6.34
Pt 0.07 0.10 <0.01 <0.01 <0.01

VE CMSZREA o K ) Ko BE il 28 CR: ffy R 2642 5 AL IRl K s SER - S5 RUBR B BE L
Note: ( Independent sample ¢ test) K corneal curvature; CR:corneal radius of curvature; AL axial length; SER;
spherical equivalent refraction

F6 AEMERFENILERELEMRKEYFSEB S (mean=SD)
Table 6 Ocular biological parameters and refraction distribution
by different sleeping time( mean+SD )

I B ARG 1S ] IR %5 K(D) CR(mm) AL(mm) AL/CR SER(D)
>9h 702 43.21%1.60 7.84+0. 04 23.23+0. 84 2.95+0. 12 0.45+0.24
<9h 389 43.35+1.41 7.79+0. 11 23.91£0.52 2.99+0.25 -0.11x0.19
i -0.78 0.52 -4.87 -1.04 3.47
Py 0.06 0.22 <0.05 0.07 <0.05

s (ST REAS A5G ) KA B CR: Ay IRl 38242 5 AL IR 4K B2 5 SER - S5 24 Bk B3 B2 %
Note: ( Independent sample ¢ test) K corneal curvature; CR: corneal radius of curvature; AL: axial length; SER;
spherical equivalent refraction

F7 FAEMELAERKILEREXEMRIKENFESHMN S 7 (meanxSD)
Table 7 Ocular biological parameters and refraction distribution
by different time in homework ( mean+SD)

A J8 5 WA b fE] R %R K(D) CR(mm) AL(mm) AL/CR SER(D)
>20 h 457  43.41+1.45 7.75+0.26 23.95+1.24 2.96+0. 11 -0.79+1.42
<20 h 634  43.35x1.41 7.79+0.22 23.31+1.55 2.78+0. 31 0.20+1.51
¢ 0.56 -0.98 7.23 11.42 -7.34

P {H 0.24 0.12 <0.05 <0.01 <0.01

TE: (BUSTREA K 5) Ko 23 CR A IR %2242 ; AL IR K B2 s SER - 45 ARk B 2 4K
Note: ( Independent sample ¢ test) K. corneal curvature; CR:corneal radius of curvature; AL axial length; SER
spherical equivalent refraction
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Table 8§ Multiple linear regression analysis of ocular biological parameters, refraction,and the various risk factors
CR(mm) AL(mm) AL/CR SER(D)
EES
4 R % (95% CI) P | R (95% CT) P 4R (95% CI) P 4 R % (95% CI) P
AE 0.013(-0.029, 0.107) 0.074 0.290( 0.012, 0.370) <0.01 0.170( 0.023, 0.410) <0.01 -0.390(-0.550,-0.013) <0.01
4t -0.093(-0.180,-0.034)  0.012 -0.480(-0.590,-0.210) <0.01 -0.023(-0.120,-0.017) <0.01 —-0.540(-1.000,-0.071)  0.02
B 0.014(-0.012, 0.053) 0.350 0.021( 0.014, 0.045) <0.01 0.050( 0.003, 0.093) <0.01 -0.016(-0.130,-0.006) 0.03
BMI 0.017(=0.190, 0.047) 0.060 0.053( 0.028, 0.150) <0.01 0.081( 0.024, 0.190) <0.01 =-0.021(=0.230, 0.017) 0.06
R R -0.280(-1.030, 0.031) 0.061 0.150( 0.031, 0.490) <0.01 0.270( 0.028, 0.410) <0.01 ~-0.360(-0.670,-0.210) <0.01
PN B A 0.031(-0.043, 0.063) 0.081 -0.180(-0.320,-0.071) <0.01 =0.090(-0.360,-0.024) <0.01  0.230( 0.015, 0.440) <0.01
1 Ml 1 ] 0.041(-0.023, 0.091) 0.230 0.120( 0.031, 0.250) <0.01 0.160( 0.031, 0.460) <0.01 =-0.035(-0.160,-0.017)  0.02
DEE B B 1] -0.019(=0.029, 0.043) 0.170 -0.022(-0.150, 0.034)  0.07 -0.021(-0.051,-0.010)  0.04  0.013(-0.021, 0.032) 0.06

TE  CR: A Bl 3P A48 5 AL MRS BE 5 SER - S8 30BR B2 BE X CT: I 5 X [H]

s BMI: 14 Jig 4t 45 %

Note: CR : corneal radius of curvature;AL:axial length;SER :spherical equivalent refraction ; CI: confidential interval ; BMI:body mass index
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