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Basic visual functions in children with autism spectrum disorder: a research based on event-related

potentials
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Abstract: Objective To explore the visual abilities and characteristics of children with autism spectrum disorder (ASD) by event-
related potential (ERP) technique. Methods A total of 25 ASD children aged 10 to 12 years were taken as experimental group,
and another 25 age- and gender-matched healthy children were selected as control group. The characteristics of the development
of the left and right occipital lobes of the visual system in ASD children were investigated by visual half field technique. Results
The changes in the various components of ERP (P1 and N2) caused by stimuli were remarkable.The results of behavioral
measurement showed that compared with normal controls, ASD children had a prolonged reaction time and a lower accuracy
rate, with significant differences (P<0.05). Conclusion Compared with normal children, ASD children may have disadvantages
in the process of meaningless coding visual stimuli and retrieval extraction. The left and right sides of visual functions of children
in the experimental group may not have obvious separation of processing functions, which result in low accuracy and efficiency
of processing functions.
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Tab.1 Behavioral measurement of two groups of children (Mean+SD)

AR e
ZH 5 n
SO Al/ms  TEERER/% SRt E/ms  TEARER/%
E N e 21 569.1+208.3  52.7+12.5 619.8+137.3  48.6+10.7
X e 24 294.7+124.7 94.248.7 298.3+135.8 90.1+8.2
2.2 ERP4&R TE P15 I, RIS 4 5 % BRZH P2 51 1, P8 e
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01-02 (Fe i) LA K P7-P (THAIL ) Ry 32 2 A LI 55
HEe s ansk 2 Fos

{E B ALV RN 25 58 Go 1127 38 X (Pow<0.05) 5 T AR
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Tab.2 Event-related potentials (ERP) data of P1 in two groups of children

XA Xif B4
ERivs Py P | P
e T ey gL ZeAnAR T Fr AL T
01 WIRIW/ms  114.35+25.67 120.50+21.97 108.83£19.22 1332241580  0.407  0.001*  0.038*
RV 1.88+11.25 6.74%9.09 1.93+1.87 3.62+2.34 0.317  0.034*  0.300
02 WIRIW/ms  118.70+24.73 120.92+23 .82 125.92£19.06  108.70+1827  0.577  0.097  0.032*
IR/ 1.13+14.83 7.38+8.62 2.45+2.26 1.57+2.33 0214  0.137  0.050
0z W I/ms  116.61+24.97 120.67+£22.76 118.92+19.60 124.70+19.22 0482 0276  0.848
A NY 1.43£13.92 5.68+7.14 1.68+2.09 2.48+2.70 0.370  0.128  0.295
P7 WIRI/ms  116.09+22.66 121.33+24.90 99.00+£15.63  140.61£10.33  0.784  0.000*  0.000*
IR/ v 4.24+8.07 5.28+8.75 1.38+1.63 4.10+2.40 0.114  0.140  0.508
P8 WR/ms  117.22422.65 122.25423.76 129.83+19.85 100.00+12.96 0.253  0.004*  0.000%
RV 2.08+8.80 7.19+7.54 1.67+2.18 0.65+1.54 0.006*  0.097  0.014*
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Tab.3 ERP data of N2 in two groups of children

fa el
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01 WfkW/ms  161.92£37.04  162.42+33.13
Wl /uvV -10.39+17.40 -3.2147.07
02 ERM/ms  171.33£38.11  160.75+33.86
PRV -11.84+24.04  -4.08+7.42
P7 Wk I/ms  152.17+38.41  133.92+33.59
R/ v -6.09+11.93 -3.0145.45
P8  WAM/ms  159.33£39.84 1 63.42+34.47
WM /wv -9.48+15.64 -4.78+8.88
0Z  WkM/ms  165.00£41.66  166.33+30.60

R/ v -9.81+18.94 -4.61+6.01

159.42+23.95  163.04+£35.54  0.890 0.760 0.817

-4.06+3.73 -2.9242.14 0.099 0.039*  0.132

178.33+24.43  167.22+16.82  0.271 0.077 0.965

-3.97£2.75 -4.742.06 0.172 0.186 0.106

149.92+16.31 162.43+39.22 0.056 0.674 0.026*

-4.63£3.07 -1.53+2.03 0.299 0.030*  0.994

182.25+20.69  160.43+14.61 0.101 0.144 0.034*

-4.33+3.58 -5.49+1.93 0.246 0.355 0.127

166.50+31.34  165.30+31.34  0.973 0.992 0.857

-4.30+3.85 -3.09+2.05 0.097 0.131 0.344
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Fig.1 O1, 02, OZ potential waveforms in normal children
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