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Purpose: This study is to evaluate between convergence insufficiency and grades of elementary school students.
Methods: Objective refraction were measured for 244 elementary school students in Mokpo. Symptoms using CISS
(convengence insufficiencey symptom survey), which consists of 0~4 point scale performed, were compared between

normal binocular vision and convergence insufficiency. Also, correlation between symptoms by CISS and academic

grades was analysed in normal binocular vision group and convergence insufficiency group. Results: Elementary school
students with convergence insufficiency were 52 among total of 244 participants. The mean scores of CISS were
5.76x1.13 for the normal binocular vision group, and 26.21£1.06 for convergence insufficiency group. There were
significantly negative correlation between scores of CISS and academic grades in normal binocular vision group (» =-0.121) and
convergence insfficiency group (»=0.040). Conclusions: Academic grade was lower of the convergence insufficiency
group of elementary school students than of normal binocular vision elementary group.
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Table 1. General characteristics of subjects

Variables N %

Male 124 50.8

Gender
Female 120 49.2
8 33 135
9 37 15.2
10 39 16.0

Age

11 33 13.5
12 49 20.1
13 53 21.7
NBV 192 78.7

Subjects
CI 52 21.3
Total 244 100
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Table 2. Comparison between gender, age and NBV, Cl

NBV CI Total
N MESD N M=SD N M+SD
Male 124 1.27+0.44 33 11.82+1.01 124 7.31+2.90
Gender Female 120 1.16+0.37 19 11.63+0.76 120 6.65+2.37
F .086 484 3.720
8 27 5.81+0.96 6 11.67+0.81 33 6.88+2.47
9 30 5.70+1.08 7 11.86+1.34 37 6.86+2.68
10 33 5.70+0.98 6 11.83+1.47 39 6.64+2.47
11 25 6.24+1.26 8 11.63+0.91 33 7.55+2.62
Age (yrs)
12 32 5.25£0.62 17 11.7620.75 49 7.51+3.20
13 45 5.62+0.91 8 11.75+0.71 53 6.55+2.38
Total 192 5.69£1.00 52 11.75£0.92 244 6.98+2.67
F 3.033" 062 1.110
192 ~0.72+1.52 52 ~0.90+1.65 244 ~0.76+1.55
SE (D)
-15.661 -112.706 -119.016
'p<.05, "p<.001

SE:Spherical equivalent, NBV:Normal Binocular Vision, CI:Convergence Insuffciency
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Fig. 1. Comparison of total convergence insufficiency symptom

score between Normal Binocular vision group and
Convergence Insufficiency group.
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Table 3. Mean of subjects symptom on the Convergence AXE ZE5TYE0] e = Z4Y AestA] Fetst
Insufficiency Symptom Survey In NBV and CI T2} ZAo] UER ] AlZHERs Ske] | AHEE Hm
CISS checklist BV d t p 2 8o CISS FH5E 738 TE35om, M0 2o o]
MeantSD Mean+SD U3 A4S ZFYSY YA A FFL 7l
1. Eyes are tired 0.98+1.15 1.23£1.17 -2.360 .019 2 Ro7 Algdr),
2. Ocular Uncomfortable 0.89+1.09 1.02+1.04 -4.063 .001
3. Headache 0.67+0.96 0.71£0.99 -7.973 .001 5. M0 U}2 MAZRD} EXEET0| H|g
4. sleepy 1.02£1.22 1.124122 -2.163 .031 Ao wE By FFREI] HIES ATE 4
5. lose concentration ~ 0.92+1.09 1.06+1.09 -3.586 .001 3}, Grade 1, 2, 3a A e FFFSTEY YT
6. Trouble remembering 2.00£125 1.73+125 8410 .001 o] Aol O =& FOFE Vel OH, Grade 4, 5= 84
7. Double vision 0994121 1.13+1.19 -2394 017 THT %Zrl?’f”“—f @f*@ o] B A YERSTH(Table 4).
8. Words jump 0.76£0.99 0.87x1.05 -6.345 .001
9. Read slowly 1.59£1.29 1.25£1.17 3482 .001 5 oy sFe5ze| 9N Jdd
10. Eyes Hurt 0.99+125 0.92+1.15 —2.858 .005 Correl F5=5 o]8-5te] FAwA w4 dAA At
11. Soreness 0.88+1.16 0.94+1.11 -4.170 .001 Fig. 22 33} 2ol 14—15]—1;{1:}'_%3/})1-%3',} A r=-0.121
9] S B om ol gt Ard e 2F15%(R*=0.0147)
12. Pulling feeling 0.76+1.03 0.94+1.06 -5.968 .001
13. Blurring 0.81+1.05 0.81+0.93 -5.678 .001 -
14. Lose place 0.76+1.06 0.73+0.89 -6.490 .001 14
15. Re-read 1.70+1.31 1.75¢1.27 5.686 .001 12
NBV: Normal Binocular Vision, CI: Convergence Insuffciency § 1: .
&1 . . = =
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Table 4. Comparison of grade between NBV and ClI

Grade'
1 2 3 4 5 Total
NBV? 50(26%) 57(29.7%) 51(26.6%) 24(12.5%) 10(5.2%) 192(100%)
cl 8(15.4%) 15(28.8%) 12(23.1%) 14(26.9%) 3(5.8%) 52(100%)

TGrade 1: Above 90, Grade 2: Above 80, Grade 3: Above 70, Grade 4: Above 60, Grade 5: Bleow 60
*NBV: Normal Binocular Vision, CI: Convergence Insuffciency
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