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Abstract The objective of the present study was to investigate the effect of eye movement on cognitive ability using
Mini-Mental State Examination for Dementia Screening (MMSE-DS) and the amplitude and latency of P300 from
event-related potentials after 55 elderly participants were randomly stratified into the saccadic eye movement (SEM)
group and the smooth pursuit eye movement (SPEM) group, and performed eye movement for 4 weeks. As a result,
P300 amplitude significantly increased and P300 latency significantly shortened in the SEM and SPEM groups.
MMSE-DS showed a significant increase in both groups; upon comparing the groups, the SEM group showed a
significant difference in orientation and the SPEM group in attention. In conclusion, it is thought that SEM and
SPEM can improve and maintain the cognitive ability of the elderly and may be used as therapeutic tools for
dementia prevention and mild dementia.
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Table 1. The general characteristics of subjects

Group = _
Characteristics SEM (=27)  SPEM (n=28)
Agelyears) 75.15(6.84° 76.64(6.38)
Sex(M : F) 8:19 7:21
MMSE-DS(pre) 19.11(2.14) 19.46(3.12)

MMSE-DS, Mini-Mental State Examination for Dementia Screening; SEM,
Saccadic eye movement; SPM, Smooth pursuit eye movement. “M(SD).
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Fig. 1. Eye exercise program
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Fig. 2. Electrode placement and Oddball paradigm
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T A - F 7k Fo PO ASkS BHE A
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Table 2. The change of P300 amplitude (V)

SEM (n=27) SPEM (n=28)
Pre Post Pre Post
Fz 11.03(3. 1 12.21(2.79)« 12.03(3.05)  14.02(3.78)«
C3 11.15(2.45 12472.71) 12.26(368)  14.01(340)+
Cz 10.08(2. 07 12.65(3.37)=  9.902.14) 12.96(2.87)
C4 10.302.75)  12.27(3.36)* 10.99(2.87)  12.802.78)«
Pz 1303(2.23)  16.07(2.92)*  12.86(2.42)  15.07(3.02)

SEM, Saccadic eye movement; SPM, Smooth pursuit eye movement.
*M(SD). *p<0.05,++p<0.001 from pretest within the group

3.2 P300 &7

Qb A - & 7F o] P00 HEVE BA S A,
SEM®] Fz, C3, C4, Cz(p<0.06), Pz(p<0.001)& #-<] 3+
7222 Yyehilon SPEM9 Fz, C3, Cz Pz(p<0.05),
CAP<0.00D= 23t 7447} Vel tHTable 3).

Table 3. The change of P300 latency (ms)

SEM (n=27) SPEM (n=28)
Pre Post Pre Post
Fz 40552(17.36) 389.73(26.99)«  408.32(19. 86 302.48(31.40)+
C3 407.18(19.62)  39343(27.38)+  401.47(22 385.33(32.49)+
Cz 401.14(21.60)  383.81(30.41)* 40477(2317 386.32(27.60)+
C4 40358(16.62) 386.25(3354)+ 409.97(23.12)  382.46(24.86)+*
Pz 410.95(17.56)  381.47(31.96)  403.00(24.49)  380.34(29.20)*

SEM, Saccadic eye movement; SPM, Smooth pursuit eye movement.
*M(SD). #p<0.05,+p<0.001 from pretest within the group

3.3 MMSE—DS (score)

3 MMSE-DS #4] A3} SEM2 A%
2 (p<0.001), TA 2 71918 (p<0.05)] Z7H7F vERg e
), SPEM9] A&, 7192 (p<0.05), 722 (p<0.001) =
Folet Z7P7F e B8 T ot B A Aol A
T3 S717F UERITHp<0.001). w3t vlaL Al AEE
(p<0.001), o9, AAATF(p<0.05) A Frel g xfo] 7}
Yelgtk(Table 4).

Table 4. The change of MMSE—DS (score)

SEM (n=27) SPEM (n=28)
Pre Post Pre Post
Orientation™ ~ 6.15(1.26  7.810.92)=  654(1.04)  6.82(0.98)
Attention”  3520064)  389(089)+ 354058  4.36(0.73)
Memory 41900790 459075+ 411092  4.32(0.90)
Language 393(0 55) 407068 393086  4.00(0.82)
Copy 22(0. ) 0.330048)  029(046)  0.39(0.50)
Judgment 1 1 1042 107047 107(0.38)  1.18(0.39)

Total’ 19_11(2_14) 21.78(2.04)+ 19.46(3.12)  21.07(2.57)+
SEM, Saccadic eye movement; SPM, Smooth pursuit eye movement.
*M(SD). *p<0.05,+p<0.001 from pretest within the group; “p<0.05,%p<0.001
between the two groups
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