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[ Abstract] Objective To analyze the relationship between the developmental eye movement ( DEM) test
results and the vocabulary size in Chinese children with developmental dyslexia. Methods A cross-sectional study
was conducted. A total of 1 243 fifth grade students from 10 primary schools were enrolled from September to
December 2019 in Tianjin, among which there were 664 males and 579 females, with the average age of (10. 68+
0.53) years old. The Chinese vocabulary test and intelligence test were carried out. Eighty-five dyslexic children with
subaverage vocabulary size were selected as the experimental group and 54 normal children were selected as the
control group. The DEM test was conducted in the two groups,and the vertical time, the horizontal adjustment time , the
ratio of horizontal to vertical time and the total number of errors were recorded and analyzed. The differences in
positive rate of dyslexia, various DEM test indicators between different genders and different groups were analyzed. The
correlations between vocabulary size and vertical time, horizontal adjustment time, the ratio of horizontal to vertical
time and the total number of errors were analyzed. This study protocol adhered to the Declaration of Helsinki and was
approved by an Ethics Committee of School of Optometry, Tianjin Vocational Institute ( No. ysgxyll001). Written
informed consent was obtained from the guardian of each subject. Results The total positive rate of dyslexia was
6.83% (85/1 243) ,and the positive rate of 9. 33% (62/664) in boys was higher than 3.97% (23/579) in girls,with
a significant difference between them (X*=13.974,P<0.001). There were no statistically significant differences in
age,vocabulary size, vertical time, horizontal adjustment time, and the ratio of horizontal to vertical time between

different genders in the control group (all at P>0.05). The vocabulary size of girls in the experimental group was
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larger than that of boys,showing a statistically significant difference (1=-2.259,P=0.027). There was no significant
difference in age, vertical time, horizontal adjustment time, and the ratio of horizontal to vertical time (all at P>
0.05). The vertical time and horizontal adjustment time of the experimental group were longer than those of the
control group,and the differences were statistically significant (1=-4.848,-4.297;both at P<0.001). There was no
statistically significant difference in the ratio of horizontal to vertical time between the two groups (¢=0.126,P =
0.900) . The total number of errors was 0(0,1) in the experimental group,which was higher than the control group
0(0,0) ,with a significant difference between them (H=1.979,P =0.001). The vocabulary size of students in the
two groups was negatively correlated with the vertical time, horizontal adjustment time and the total number of errors
(r=-0.397,P<0.001;r=-0.355,P<0.001;r,=-0.180,P=0.034) ,and was not obviously correlated with the ratio
of horizontal to vertical time (r=0.038,P=0.656). Conclusions The DEM test scores of Chinese children with

developmental dyslexia are higher than those of normal children,and there is no difference between different genders.
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The lower the scores of vocabulary size test,the higher the scores of DEM test.
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Table 1 Comparison of age,vocabulary size and DEM test values of children between
different genders in the control group ( mean+SD)
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Note : ( Independent samples ¢-test)

DEM : developmental eye movement
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Table 1 Comparison of age,vocabulary size and DEM test values of children between
different genders in the experimental group

A A . Ak 2Er a4 g
B B s (e BB BRI B [f("gf‘i) ,
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T (a7 REAS ¢ K36 5 b : Kruskal-Wallis £35%)  DEM . % & ¥E IR 3

Note: (a:Independent samples t-test; b : Kruskal-Wallis test) DEM :developmental eye movement

%£3 RXWASxEBA DEM & ifllif & bt % (mean=SD)

Table 3 Comparison of DEM test values between the two groups ( mean+SD)

4151 1% Yh1a) B JE] () o 1) A R I [R] () BEYAI ] L
it BE 41 54 32.02%5.57 34.87+6.02 1.10+0. 15
R il 85 37.12+6.33 40.09+7.51 1.09+0. 14
IR -4.848 -4.297 0.126
P <0.001 <0.001 0. 900
TE: (MSTREA ¢ K5 %5)  DEM: K& M)
Note: (Independent samples t-test) DEM :developmental eye movement
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Figure 1 Correlation analysis between vocabulary size and DEM test indicators in the two groups

A:Vertical time was negatively correlated with vocabulary size (r=-0.397,P<0.001) (Pearson correlation
analysis,n=139) B:Horizontal adjustment time was negatively correlated with the vocabulary size (r=-0.355,
P<0.001) (Pearson correlation analysis,n=139) C:The total number of errors was negatively correlated with

vocabulary size (r,=-0.180,P=0.034) (Spearman correlation analysis,n=139)
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