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Abstract

¢ AIM: To assess the clinical efficacy of visual therapy in
children with abnormal visual functions and asthenopia.

e METHODS: Retrospective case study. The data of 57
patients ( 114 eyes ), aged 8. 25 x 1. 94 years, who
underwent visual training at the optometry center of
Xi” an Children’ s Hospital between January 2022 and April
2023, were collected. Patient assessments before and after
training included refractive errors, a visual fatigue scale
questionnaire, and visual function tests. These tests
included the Worth 4 Dot for binocular vision, the Von
Graefe method for measuring latent strabismus at
distance and near, the gradient method for assessing the
accommodative convergence/accommodation ( AC/A)
ratio, the push-up test for convergence near point, the
negative lens method for amplitude of accommodation,
the cross-cylinder test for accommodative response, and
the flipper test for accommodative flexibility. Training
programs were tailored based on the initial assessments
of visual function and asthenopia. Comparisons were
made between pre - training, 1 and 3 mo post - training
evaluations.

e RESULTS:. At baseline and 1 mo post - training, the
visual fatigue scores were 26.00+6.77 and 19.57 £ 8.90,
respectively ( P< 0.05). Significant enhancements were
observed in near phoria, convergence near point, and
accommodative amplitude in both eyes, both negative
relative accommodation ( NRA ) and positive relative
accommodation ( PRA), as well as accommodative
flexibility in both eyes at 1 mo after therapy (all P<0.05),
while no significant changes were found in distance
phoria or accommodative response (all P> 0. 05).
Furthermore, no significant differences were noted in the
binocular amplitude of accommodation, NRA, PRA, and
near phoria between 1 and 3 mo after training (all P>
0.05). The visual function parameters of 30 patients with
low myopia (SE: -1.99+1.22 D), 3 patients with low
hyperopia (SE: +1.01£0.13 D) and 24 patients with
emmetropia (SE: +0.25+0.11 D) were not statistically
significant before training and at 1 mo after training (all
P>0.05). Certain visual functions significantly improved at
1 mo after training, and most had returned normal by
3 mo.

e CONCLUSION: Vision therapy significantly enhances
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binocular visual function and alleviates symptoms of
asthenopia in children with visual dysfunction. It is an
effective, straightforward, and easily applicable method
for relieving children’ s visual fatigue.
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convergence; abnormal visual function; vision therapy
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2.31% 1 mo 5%k 3 mo ML ThEESENLLE: AT,
PR K RCHR 95 35 BE , 22 IR AT IR 9875 05 E , NRA \PRA
Rk B Bt B A E N 25 3 mo S5 5 IR 1 mo J5
A, Z RG24 L (P>0.05) , W% 2; 1% 1 mo
JE AT T BE S BOR IR 4 &, (R 58 Wk & 1E 4w, U 4k
3 moJiF # AT LTI REFEA IR B I
24 BT RINZ 1 mo BEAREXEAHMIIGESHLE
YRGS INZR 1 mo J& , MIRBE ST IRAH G RE 2 I 2H B 1E R
AN ES B, ZR LG %8 X (¥ P>0.05,
#3.4),

1 BEINETSINZE 1 mo EEMMINEESE LB M( Py, Pss)
MIIRESEL WA (57 1)) I 1 mo(57 i) Z P
STE 5 B R R EE R (2 -4.26(-5.25,-1.00) -4.18(-6.00,-1.00) -0.137 0.89
VPR B BRI EER(2) -6.47(-8.00,-2.00) -4.79(-6.00,-2.00) -1.374 0.04
AC/A(%/D) 3.15(2.00,4.13) 3.59(2.50,4.50) -1.614 0.11
EEIT S (em) 8.21(5.75,11.00) 6.56(5.00,7.50) -2.549 0.01
A HRATIREE (D) 6.64(4.75,8.38) 9.63(9.03,10.23) -4.801 <0.001
ZEMRIRATIREE (D) 6.78(5.75,9.13) 9.70(9.02,10.38) -4.823 <0.001
BCC(D) 0.00(-0.25,0.25) 0.18(0.00,0.50) -1.884 0.06
NRA(D) 2.02(1.63,2.50) 2.22(2.04,2.39) -2.829 <0.01
PRA(D) -2.13(-3.13,-1.25) -2.71(-3.02,-2.40) -3.461 <0.01
A HR AT R 06 B (¢/min) 5.11(3.00,7.00) 9.72(8.00,12.00) -6.305 <0.001
ZERR P R B (¢/min) 5.46(3.00,7.50) 10.12(9.00,12.00) -6.446 <0.001
XCHR P85 R 7% BE ( ¢/ min) 5.25(3.00,7.00) 8.03(5.00,11.00) -4.178 <0.001

F2 BEHEIZE1 mo 5E5II% 3 mo FMIhEESHLE M( Py, Pys)
M BeS%k YL 1 mo(57 ) 25 3 mo(29 ) Z P
455 (em) 6.56(5.00,7.50) 5.87(5.01,7.02) -1.20 0.24
AR R (¢/min) 9.72(8.00,12.00) 10.02(8.21,12.45) -2.21 0.34
ZEHRPH AT R G BE (¢/min) 10.12(9.00,12.00) 10.45(9.33,12.78) -2.19 0.33
XLHR I 15 2356 BE (¢/min) 8.03(5.00,11.00) 8.55(5.32,11.23) -2.34 0.27
A HRATIREE (D) 9.63(9.03,10.23) 10.14(9.22,11.05) 0.98 0.32
ZEMR PRI (D) 9.70(9.02,10.38) 10.02(9.58,11.44) 2.50 0.11
NRA(D) 2.22(2.04,2.39) 2.26(2.08,2.46) 0.25 0.62
PRA(D) -2.71(-3.02,-2.40) -2.74(-3.17,-2.31) 0.02 0.88
VERE B RAR R (%) -4.79(-6.00,-2.00) -4.65(-6.32,-2.00) 0.34 0.89

#3 NEMAREXELHNINGESHLLE M(P,;,P.)

MIIHESEL IR EE AL 2H (30 1)) IREE AL 2H (3 1)) TEALEH (24 1)) H P
ST HE B PR 2) 6.59(1.00,19.00) 6.86(3.00,20.00) 5.91(0.00,15.00) 0.15 0.93
ST B R R EE R (2) 5.18(0.00,20.00) 5.75(1.00,16.00) 4.71(0.00,12.00) 1.79 0.65
AC/A(2/D) 3.13(2.01,4.09) 3.21(2.49,4.12) 3.09(2.49,4.02) 0.19 0.95
LA (em) 8.22(5.80,11.01) 8.19(5.79,10.89) 8.17(5.55,10.89) 0.17 0.94
AR AT IR EE (D) 6.38(0.25,10.75) 5.42(5.00,6.00) 7.13(2.25,13.00) 1.00 0.61
ZEMRYE A IR (D) 6.53(1.00,11.5) 5.50(4.00,7.50) 7.25(2.25,12.75) 1.67 0.43
BCC(D) 0.11(-0.15,0.25) 0.00(-0.75,0.50) -0.10(-0.25,0.15) 0.14 0.86
NRA(D) 1.98(1.54,2.51) 2.26(1.98,2.49) 2.10(1.94,2.50) 0.34 0.88
PRA(D) -2.15(-3.09,-1.05) -2.17(-2.69,-1.35) -2.15(-3.46,-1.22) 0.28 0.88
AR5 2 3% BE (¢/min) 5.13(3.01,6.98) 5.78(5.01,7.01) 5.66(5.06,6.91) 0.98 0.76
ZEHR T 235 B (¢/min) 5.32(3.01,7.09) 5.99(3.99,6.02) 5.67(4.98,6.67) 0.78 0.78
WUR I 715 B (¢/min) 5.21(3.26,7.02) 5.78(3.98,7.21) 6.02(3.70,6.89) 0.67 0.56

R < -3.00 D fREF A < +3.00 D, IFAL-0.25-+0.50 D,
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x4 %1 mo BARENXEAMNINGESHLLE M(Pys,Pss)

MIIBES AL R (30 1)) R (3 Bi]) IERLA (24 151]) H P

SR B R R BER(2) -4.89(-6.57,-2.35) -4.80(-6.00,-1.95) -4.92(-5.67,-2.21) 0.23 0.87
LR B PR BEE(2) -4.23(-5.90,-2.20) -4.78(-6.12,-2.23) -4.78(-6.14,-2.09) 0.34 0.34
AC/A(%/D) 3.23(2.41,4.32) 3.65(2.50,4.30) 3.34(2.23,4.05) 0.32 0.45
LA (em) 6.55(5.61,10.23) 6.34(5.01,9.50) 6.01(5.52,9.99) 0.34 0.76
AR IR EE (D) 9.32(8.32,10.34) 9.34(8.21,10.34) 9.55(8.34,13.03) 0.54 0.59
ZEHRJHAT IR BE (D) 9.72(7.21,11.55) 9.71(7.34,11.96) 9.95(8.23,12.05) 1.01 0.29
BCC(D) 0.14(-0.05,0.30) 0.17(0.00,0.48) 0.22(0.00,0.52) 0.99 0.53
NRA(D) 2.22(1.35,2.58) 2.32(2.21,2.46) 2.34(1.99,2.53) 0.45 0.77
PRA(D) -2.69(-3.57,-1.45) -2.70(-3.48,-1.75) -2.75(-3.11,-1.45) 0.76 0.78
A RIS R I% B (¢/min) 9.73(7.95,12.99) 9.70(8.01,12.00) 9.81(8.34,12.32) 0.98 0.32
ZEMR VAT R BE (¢/min) 9.87(8.98,12.02) 10.01(9.34,12.02) 10.32(9.45,12.21) 0.76 0.58
BRI 35 B (¢/min) 8.04(6.02,10.64) 9.01(6.58,10.78) 9.45(6.67,10.89) 0.66 0.36
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PR I 2 , & BRI i e 3 A I & A HE R VI 2 A
95 4wk HBEE N GRah 2z D Re 74 =, B3 12 wk
IBFNIEH . Chang %5 b % B4 A 30T o5 45 00 T REAE VI 25
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