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Study on Relationship between Extracurricular Physical Activity and Visual Acuity Index-
es and Ocular Biometric Parameters of Children in Grades 1~3
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Abstract: Objective: To investigate the correlation between extracurricular physical activity and visual
acuity indexes and ocular biometric parameters of children in grades 1~3. Methods: Static visual acuity,
kinetic visual acuity, eye axis length, corneal curvature, anterior chamber depth, and physical activity rat-
ing scales were measured among 252 students in grades 1~3 (6~9 years old). Pearson correlation analysis,
independent samples t-test, and one-way ANOVA were used to determine the relationship between age,
visual acuity, ocular biometric parameters, and extracurricular physical activity. Results: The overall my-
opia rate among children in grades 1~3 was 43.6%. Static visual acuity and corneal refractive power de-
creased with grade level, while eye axis, anterior chamber depth, and extracurricular physical activity in-
creased with grade level. Children's static visual acuity was positively correlated with kinetic visual acu-
ity (r=0.356, P<0.01) and negatively correlated with eye axis and anterior chamber depth (r=-0.380,
r=-0.249, P<0.01). Eye axis was negatively correlated with corneal refractive power (r=-0.622, P<0.01),
and positively correlated with anterior chamber depth and extracurricular physical activity (r=0.550,
r=0.233, P<0.01). There were significant differences in static visual acuity, eye axis, anterior chamber
depth, and extracurricular physical activity among children at each grade (F>3.813, P<0.05). There were
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no significant differences in visual acuity and ocular biometric parameters among children of all grades
according to different amounts of extracurricular physical activity. Conclusion: The amount of extracur-
ricular physical activity was positively correlated with the ocular axis of children in elementary school
grades 1~3. There was an upward trend in the amount of extracurricular physical activity and the length
of the eye axis as the grade level increased. There were significant differences in static visual acuity, eye
axis, and amount of extracurricular physical activity among children in grades 1~3. Extracurricular phys-
ical activity does not prematurely deplete children's hyperopic reserve.

Keywords: extracurricular physical activity; children; visual acuity; ocular biometric parameters
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Tablel Basic information of visual acuity, ocular biometric parameters and extracurricular physical activities of chil-

dren in grades 1~3(X+SD)

EY AN no GEMASL EIR SVA KVA AL R WiERE YMAET SR
144 6~7% 62 25 403% 4.961+0.188 0.315:0.283 22.827+0.774 43.492+1.509 3.377+0.266  8.016+8.159
244 7~84% T8 32 41.0% 4.909:0.253 0.307+0.228 23.265:0.776 43.126+0.243 3.400£0.208  15.692+13.170
34 894 71 35 49.3% 4.844:0.318 0.340+0.276 23.597+0.838 43.024+1.293 3.480+0.215  33.549+29.169
A 6~9% 211 92 43.6% 4.902+0.264 0.320+0.261 23.248+0.850 43.200+1.481 3.420+0.232  19.445+21.854
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Table2 Correlation of children's visual acuity indexes, ocular biometric parameters and extracurricular physical activities

X SD SVA KVA AL FA R ST R
SVA 4.902 0.264 -
KVA 0.320 0.261 0.356™ -
AL 23.248 0.850 -0.380" -0.196"
FARRJE S 1 43.200 1.481 -0.120 -0.007 -0.622"
IR 3.420 0.232 -0.249 -0.112 0.550™ -0.047 -
ANENERCESIETS 19.445 21.854 0.020 0.087 0.233" -0.117 0.118
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Table3 Differences in visual acuity indexes, ocular biometric parameters and amount of extracurricular physical ac-

tivity(X+SD)

Y n SVA KVA AL yitlii bl DR EE WHIMAE B it

14Eg 62 4.961+0.188 0.315+0.283 22.827+0.774 43.492+1.509 3.377+0.266 8.016+8.159

2 S 78 4.909+0.253 0.307+0.228 23.265+0.776 43.126+0.243 3.400+0.208 15.692+13.170

3G 71 4.844+0.318 0.340+0.276 23.597+0.838 43.024+1.293 3.480+0.215 33.549+29.169
F 3.397 0.321 15.479 1.818 3.813 31.509
P 0.035 0.726 0.000 0.165 0.024 0.000
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Figurel Trend of variation in physical activity amount
and AL of children in different grades
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Table4 Differences in visual acuity indexes, ocular biometric parameters and amount of extracurricular physical ac-

tivity among grades 1~3(X+SD)

A PRIMAE T Byt n SVA AL Vil el H DR BE

1R (BSEF5IRT 55 4.967+0.190 0.319+0.286 22.783+0.801 43.602+1.558 3.379+0.277
R B i 7 4.914+0.177 0.281+0.280 23.169+0.411 42.634+0.589 3.364+0.173

F 0.701 -1.246 1.620 0.134

P 0.486 0.218 0.111 0.894
29 T g 54 4.904+0.267 0.298+0.231 23.273+0.745 42.962+1.405 3.391x0.216
s s 20 4.905+0.246 0.310+0.225 23.275+0.925 43.504+2.078 3.411x0.203
G sl 4 5.000+0.816 0.417+0.232 23.103+0.429 43.454+1.316 3.468+0.132

F 0.267 0.900 0.927 0.285

P 0.766 0.914 0.400 0.753
34EL fRiGshi 31 4.781+0.357 0.3300.267 23.426+0.873 43.419+1.198 3.454+0.185
R B i 18 4.856+0.352 0.352+0.298 23.937+0.653 43.529+1.172 3.583+0.260
o B 22 4.923+0.207 0.345+0.284 23.558+0.874 42.873+1.396 3.432+0.193

F 1.310 2.228 3.087 3.013

P 0.277 0.116 0.052 0.056
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