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Characteristics of Refractive Development Parameters and
Their Effects on Refractive Status in Children Aged
7 ~12 Years
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(1) Department of Ophthalmology; 2) Department of Prevention and Health Care, The First
Affiliated Hospital of Kunming Medical University, Kunming Yunnan 650032, China)

[Abstract] Objective To investigate the refractive development parameters of primary school students aged
7 to 12 years in Chuxiong City, Yunnan Province, analyze their relationship with equivalent spherical power (SE),
and evaluate the monitoring role of refractive parameters in myopia. Methods A total of 1463 primary school
students aged 7-12 from Beipu Primary School in Chuxiong City, Yunnan Province were selected. Spherical degree
( DS), cylindrical degree ( DC), and equivalent spherical degree( SE) were obtained using a computer
autorefractor. Axial length (AL), corneal curvature (K1, K2), anterior chamber depth (ACD), central corneal
thickness (CCT), lens thickness (LT), and vitreous depth (VD) were measured using a hiometer. The corneal
curvature radius (CR), the ratio of axial length to corneal curvature radius (AL/CR), and lens power (LP) were

calculated. Participants were divided into 7 ~ 8 years old group (n = 518), 9 ~ 10 years old group (n = 547), and
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11 ~ 12 years old group (n = 398) according to age; and categorized into myopic group (n = 647), emmetropic
group (n = 532), and hyperopic group (n = 284) based on refractive status to analyze the characteristics of
refractive parameters and their impact across different age groups and refractive categories. Results  (1)SE, DS,
LT, and LP decreased with age (P< 0.05); (2)AL, AL/CR, ACD, and VD increased with age (P< 0.05); (3)K,
CR and CCT showed no significant change with age (P> 0.05); (4)In both myopic and hyperopic groups, AL was
negatively correlated with SE (1, = -0.617, 1, =-0.318, both P<0.05), AL/CR was negatively correlated with SE
(rs =-0.737, r,=-0.406, both P< 0.05), LP was positively correlated with SE (1;, =0412, r,=0.182, both
P < 0.05), while CR showed no correlation with SE ( P > 0.05) . Conclusion
parameters AL, AL/CR, ACD, and VD increased with age in primary school students aged 7 to 12, while SE,
DS, LT, and LP decreased with age, and K, CR, and CCT showed no significant changes. AL/CR and AL can

serve as monitoring indicators for myopia, with AL/CR demonstrating a higher correlation with SE than AL.

The refractive development

[ Key words] Refractive development; Refractive error; Axial length; Myopia; AL/CR; Children
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Tab.1 Comparison of myopia prevalence by age group [1(%) |

EIREL () SAEL T AEL IR (%) X’ P
7~8 518 139 26.8
9~10 547 268 49.0 114.13 <0.001
11~12 398 243 61.1

‘P <0.05,

R2 TEFRABNREMRBXLSHENST [Psy(Pos, Prs)]
Tab.2 Distribution of diopter and ocular biological parameters by age group at different ages[ Ps,( P,s, Py5)]

ZH 7~8%(n=518) 9~ 104 (n=7547) 11 ~12% (n=398) H P

DS(D) 0.25(-0.25, 0.50) -0.25(-1.25, 0.25) —-0.75(-2.00, 0.25) 148.82 <0.001"
DC(D) 0(-0.50, 0) 0(-0.50, 0) 0(-0.50, 0) 6.874 0.032°
SE(D) 0(-0.50, 0.50) —-0.375(-1.375, 0.25) -1.00(-2.25, 0.00) 143.105 <0.001"
K(D) 43.25(42.25, 44.26) 43.23(42.37, 44.23) 43.28(42.28, 44.27) 0.163 0.922
AL(mm) 23.01(22.45, 23.52) 23.43(22.87, 24.05) 23.75(23.08, 24.60) 169.651 <0.001"
CR(mm) 7.80(7.63, 7.99) 7.81(7.63, 7.97) 7.80(7.62, 7.98) 0.163 0.922
AL/CR 2.94(2.90, 2.99) 3.00(2.94, 3.07) 3.04(2.97, 3.14) 252.016 <0.001"
LT(mm) 3.60(3.47, 3.77) 3.48(3.36, 3.62) 3.44(3.32, 3.56) 143.49 <0.001"
ACD(mm) 2.87(2.70, 3.05) 3.02(2.83, 3.18) 3.08(2.89, 3.24) 121.416 <0.001"
VD(mm) 15.95(15.44, 16.52) 16.43(15.87, 16.96) 16.78(16.08, 17.51) 174.915 <0.001"
CCT(mm) 537.00(517, 560.3) 542(522, 562) 543(520, 564) 3.186 0.203
LP(D) 25.89(24.61, 27.14) 24.51(23.47, 25.87) 24.00(22.86, 25.13) 208.466 <0.001"

‘P <0.05,
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Tab.3 Comparison of ocular biological parameters in different refractive state groups[ Ps)( P,s, P;5)]
L] P (n = 647) EM(n =532) LA (n =284) H P
SE(D) -1.50(-2.50, —0.75) 0.00(-0.25, 0.25) 0.63(0.50, 0.75) 1260.078 <0.001"
K(D) 43.31(42.34, 44.35) 43.25(42.33, 44.18) 43.12(42.13, 44.05) 3.214 0.200
AL(mm) 23.88(23.20, 24.61) 23.12(22.60, 23.60) 22.98(22.45, 23.40) 298.07 <0.001"
CR(mm) 7.79(7.61, 7.97) 7.80(7.64, 7.97) 7.83(7.66, 8.01) 3214 0.200
AL/CR 3.06(2.98, 3.14) 2.96(2.92, 3.01) 2.93(2.89, 2.98) 444.08 <0.001"
LT(mm) 3.44(3.31, 3.61) 3.54(3.43, 3.71) 3.57(3.43.3.72) 99.428 <0.001*
ACD(mm) 3.09(2.89, 3.25) 2.92(2.76, 3.09) 2.87(2.71, 3.02) 149.686 <0.001*
VD(mm) 16.83(16.17, 17.51) 16.05(15.59, 16.56) 15.98(15.42, 16.43) 269.512 <0.001"
CCT(mm) 541(519, 563) 539(521, 560) 541(514, 565) 0.383 0.826
LP(D) 24.37(23.14, 26.09) 25.29(24.09, 26.64) 24.83(23.87, 26.04) 54.492 <0.001"
‘P <0.05,
F4 FREXRESHSE SE WEXES
Tab.4 Correlation analysis between different refractive parameters and SE
o AL vs SE AL/CR vs SE CR vs SE LP vs SE
- r P "y "y P "y P
Sk -0.617 <0.001" -0.737 <0.001" 0.044 0.259 0.412 <0.001"
IEALH —0.056 0.198 —0.134 0.002° 0.021 0.624 —0.069 0.112
AL —0.318 <0.001" —0.406 <0.001" 0.008 0.888 0.182 0.002"
‘P <0.05,
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