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Table 1. Correlations between visual symptom scores and academic performance

Subject School grade Reading Math Social science Natural science English
1 -0.266" -0.230" - - -
2 —0.011 —0.003 - - -
3 —0.047 -0.103 - - -
Children 4 -0.455"" -0.407"" -0.341" -0.347" -0.316""
5 -0.071 -0.076 -0.109 -0.077 —0.143
6 -0.221" -0.322"" -0.238"™ -0.243"" -0.238™
Total -0.195"" -0.236" -0.253™" -0.217°" -0.268"""
1 -0.387""" -0.283" - - -
2 -0.022 -0.076 - - -
3 -0.269™"" -0.389™" - - -
Parent 4 -0.581""" -0.504™" -0.482"" -0.569""" -0.376""
5 -0.350"" -0.235"" -0.371"" -0.246"" -0.278"
6 -0.265""" -0.326" -0.275™ -0.269""* -0.296""
Total -0.318™ -0.307" -0.368"" -0.354" -0.326""

*p<0.05, *p<0.01,
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p<0.001: significance probability of correlation coefficient.
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Table 2. Visual symptom scores (mean = SD) of children having
binocular dysfunctions and distribution

Symptom %
scores (n)

7.65+5.30 | 82.75 (902)
Children with symptom scores =20 | 29.01+9.07 | 17.25 (188)

Classification

Children with symptom scores < 20

Not agree for function test - 5.96 (65)
Normal functions 30.87£9.91 | 2.75 (30)
Accommodative dysfunctions 29.80+£9.73 | 1.38 (15)
Vergence dysfunctions 29.71+8.66 | 6.70 (73)

Accommodative dysfunctions

and vergence dysfunctions 3660+ 1542 046 (5)

Table 3. Percentage and number of subjects with both binocular dysfunctions and visual symptom scores > 20

Classification Percentage of occurrence (n)
Accommodative insufficiency 13.98 (13)
Accommodative dysfunctions Accommodative infacility 1.08 (1)
Accommodative excess 1.08 (1)
Total 16.13 (15)
Convergence insufficiency 44.09 (41)
Convergence excess 2.15 (2)
Divergence insufficiency 9.68 (9)
Vergence dysfunctions
Basic exophoria 10.75 (10)
Basic esophoria 7.53 (7)
Fusional vergence dysfunctions 430 (4
Total 77.42 (73)
Accommodative dysfunctions Combined accommodative and
and Vergence dysfunctions convergence insufficiency 338 ()
Total 5.38 (5)
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Table 4. The effects of symptomatic and asymptomatic binocular dysfunctions on academic performance (mean= SD)

Accommodative Vergence Accom. and vergence Total
Area dysfunctions dysfunctions dysfunctions
A B A B A B A B
Reading | 86:98£12.09 | 83.93£15.72 | 86.98+12.09 79.25+20.17" | 86.98+12.09 | 83.60+14.60 | 86.98+12.09 | 80.25+19.19™
& (n=873) (n=15) (n=873) (n=72) (n=873) (n=5) (n=873) (n=92)
Math 87.98+13.46 | 80.87+21.30 | 87.98+13.46 | 78.93+£21.95"" | 87.98+13.46 | 81.80+10.64 | 87.98+13.46 | 79.40+21.24™"
(n=873) (n=15) (n=873) (n=72) (n=873) (n=5) (n=873) (n=92)
Social | 91.91+£9.97 | 88.37£10.81 | 91.91+£9.97 | 82.30£19.61™" | 91.91£9.97 | 88.00+10.58 | 91.28+11.13 | 83.59+ 18.08""
science (n=503) (n=8) (n=503) (n=40) (n=503) (n=3) (n=558) (n=51)
Natural | 83.24+12.12| 71.88£16.93" | 83.24£12.12 | 7527£20.99" | 83.24£12.12 | 75.00£11.00 | 82.87+12.87 | 74.73+£19.76”
science (n=503) (n=8) (n=503) (n=40) (n=503) (n=3) (n=558) (n=51)
Enolish | Q194 1116792515717 91.94£11.16 | 81.50+19.23™ | 9194+ 11.16 | 87.67+10.97 | 913741233 | 81.51£18.19™
& (n=503) (n=8) (n=503) (n=40) (n=503) (n=3) (n=558) (n=51)

A: Comparison group(children whose symptom scores were <20), B: Children with dysfunctions. Full marks for each academic subject

were 100 point, “p<0.05, “p<0.01,

stk

p<0.001: significance between A vs. B by Mann-Whitney U tests.
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A Study of Correlation Among Binocular Dysfunctions
and Academic Achievement
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(Received November 1, 2013: Revised November 29, 2013: Accepted December 14, 2013)

Purpose: The purpose of this study was to investigate the correlation between non-strabismic binocular dysfunctions and
academic achievement for primary school children. Methods: A total of 1,123 parents and their children aged 8-
13 years responded to the College of Optometrists in Vision Development Quality of Life (COVD-QOL)
questionnaire. Among the all participants, 123 children who have > 20 of visual symptom scores, no amblyopia,
no strabismus, no any ocular and systemic pathology, and no contact lenses wearing were chosen for this study
finally. Binocular functions were evaluated for final subjects. Results: Of 123 primary school children who have
criteria-eligible symptoms 93 had non-strabismic binocular dysfunctions. Accommodative dysfunction was
significantly correlated to subjects of science and English, and vergence dysfunction was also significantly
correlated to Korean, mathematics, social science, science and English in the final subjects. Conclusions:
Correlations between academic achievement and accommodative/vergence dysfunctions were statistically
significant. Therefore, accommodative/vergence dysfunctions may be factors to affect academic achievement.

Key words: Binocular dysfunctions, Accommodative dysfunctions, Vergence dysfunctions, Academic achievement
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Appendix
COVD-QOL Checklist Questionnaire
Check the column which best represents the occurrence of each symptom
NUMBER: DATE: GRADE LEVEL:
Never Seldom Occasional Frequently Always

Headaches with near work

Words run together reading

Burn, itch, watery eyes

Skips/repeats lines reading

Head tilt/close one eye when reading

Difficulty copying from chalkboard

Avoids near work/reading

Omits small words when reading

Writes up/down hill

Misaligns digits/columns of numbers

Reading comprehension down

Holds reading too close

Trouble keeping attention on reading

Difficulty completing assignments on time

Always says ‘I’ can ‘t’ before trying

Clumsy, knocks things over

Does not use his/her time well

Loses belongings/things

Forgetful/poor memory

OTHER COMMENTS:
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