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Enhancing effect of repetitive transcranial direct current stimulation and Schulte grid training on attention of
healthy undergraduates

LU Hong-liang, LIU Quan-hui, ZHU Xia"
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[ Abstract ]| Objective To explore the enhancing effect of repetitive transcranial direct current stimulation (tDCS) and
Schulte grid training on attention of healthy undergraduates. Methods A two-factor mixed experimental design (time X group)
was adopted in this study. Sixty healthy undergraduates were randomly assigned to anodal group (receiving repetitive tDCS
intervention, n=21), training group (receiving Schulte grid training, n=21) and control group (receiving sham stimulation,
n=18). The participants in the three groups received a total of 12 interventions over a 4-week period. Simple digital Schulte
grid task, shifting attention task and color-word Stroop task were used to assess the attention enhancing effect. Results In the
anodal group and training group, the scores of the participants in simple digital Schulte grid task and shifting attention task
were significantly higher than the baseline (all 2<<0.05); significant changes in the stimulation group were observed in the first
week, while the training group showed effective enhancements after the second weeks. There was no significant change in the
score of Stroop task in the three groups. Conclusion Both long-term Schulte grid attention training and tDCS can enhance
the attention of healthy undergraduates, and the enhancement on attention induced by tDCS is earlier.
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Fig1 Electrode layout and theoretical current intensity generated in high definition explore software
L: Left; R: Right; F: Front; B: Back.
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Tab 1 Duration of simple digital schulte grid task in subjects of three groups

s,x*ts
Group Baseline Week 1 Week 2 Week 3 Week 4
Anodal n=21 33.16412.69 28.58+6.46° 24.78+4.66" 24.63+5.107 21.71£3.32"
Training n=21 33.71+8.85 30.02+6.98 25.02+4.70" 23.89+4.68" 22.124+4.117
Control n=18 31.83£7.00 29.40+6.82 29.37+6.34 27.44£5.16 28.04+5.51

"P<0.05, "P<<0.01 vs baseline of the same group.
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Tab 2 Results of shifting attention task in subjects of three groups

xts

Group Baseline Week 1

Week 2 Week 3 Week 4

Anodal n=21
Reaction time/ms 817.861+100.97"

5.70+3.50

876.98+117.51
Error rate/% 5.49+3.40
Training n=21

817.34+97.81

6.05+3.63

825.11+101.72
6.73+3.90

Reaction time/ms

Error rate/%
Control n=18
852.40+43.49 815.37+74.98
Error rate/% 6.19£3.10 5.37%3.66

Reaction time/ms

686.511+79.86"
8.23+4.70

738.77£73.14"
6.95+3.65

772.101+87.36"
7.98+4.57

739.10+64.35"
7.13+3.70

758.57+65.46"
8.16+3.15

793.14+88.16
6.93+4.36

808.45+56.18
6.34+3.95

802.51+81.37
6.12+3.09

796.09+75.47
6.15+3.03

'P<0.05, "P<<0.01 vs baseline of the same group.
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Tab 3 Results of color-word Stroop task in subjects of three groups

Median (range)

Group Baseline Week 1

Week 2 Week 3 Week 4

Anodal n=21

Reaction time/ms 68.56 (—9.42-145.76) 45.19 (—42.24-196.63) 66.85 (—11.85-118.67) 32.87 (—5.82-100.70) 32.29 (—6.24-89.61)

Error rate/% 2.00 (—2.00-7.67) 1.67 (—7.67-11.00)
Training n=21

Reaction time/ms 76.70 (—2.11-170.24) 43.68 (1.56-197.07)

Error rate/% 0.00 (—5.67-16.33)  3.67(—3.67-13.33)
Control n=18

Reaction time/ms 74.49 (2.59-207.92)
2.00 (—2.00-15.00)

Error rate/% 1.67 (—4.00-7.67)

2.00 (—7.33-9.67)

54.46 (7.65-156.39)
0.00 (—3.67-2033)

64.71 (—6.67-170.87)  63.32(25.15-114.09)
0.17 (—3.67-7.67)

—033(—5.67-7.67)  0.00(—9.33-7.33)

32.59 (—22.11-194.05) 5648 (—2.21-121.89)
0.00(—5.67-7.67)  0.00(—5.67-3.67)

50.79 (11.04-127.91)
1.83 (—4.00-13.00)

67.85 (0.68-143.50)
1.67 (—5.67-7.67)
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