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Effects of the Selective Eye Movement Program on the
Foot Pressure and Balance in Normal Adults

Geon-Cheol Lee, PT, PhD, Chi-Hyok Kim, PT, MPH, Myung-Jin Kim, Go—-Woon Jung,
Jae-Cheol Lee, Ji-Hwan Kim, Ji-Sun Kim, Won-Sik Bae, PT, MPH!

Department of Physical Therapy, Kyungnam College University of Information & Technology
IDepartment of Physical Therapy, Sanggye Paik Hospital

<Abstract>

Purpose : The purpose of this study is to identify static, dynamic balance performances and foot pressure after
eye movement exercise in normal adults.

Method : This study was performed on normal 18 males and 18 females subjects. They were divided into 3
groups using random sampling and executed saccadic eye movement, vestibuloocular eye movement, pursuit
vergence eye movement exercise respectively. In order to compare the difference of balance and foot pressure,
the subjects were measured before, middle and after eye movement. Balance was examined using the balance
master 7.0 version systems. Foot pressure was examined using the gaitview AFA-50.

Result : The result are as follows.

1. After first intervention, the difference of the FORM-EC item on MCTSIB variable in the vestibuloocular
group was significantly decreased(p<.05) and after second intervention, the difference of the FIRM-EO(p<.05),
FORM-EO(p<.01), FORM-EC(p<.01) items on MCTSIB variable in the saccadic group and FORM-EC(p<.05)
item in the vestibuloocular group were significantly decreased respectively.

2. After first intervention, the difference of the EPE, MXE items in the saccadic group(p<.05) and RT(p<.05),
EPE(p<.01) items in the pursuit vergence group were significantly decreased respectively after second intervention.
3. After first intervention, the difference of the Static A-P(p<.05), L-R(p<.01) and Dynamic A-P(p<.0l), L-R
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(p<.01) items on foot pressure variable in the saccadic group, Dynamic A-P(p<.0l) item in the vestibuloocular

group and Static A-P(p<.0l1), Dynamic A-P(p<.05), L-R(p<.0l) items in the pursuit vergence group were

significantly decreased respectively.

4. After first intervention, the difference of the FORM-EO(p<.05), FORM-EC(p<.01) items and after second
intervention, the difference of the FIRM-EO(p<.01) item on MCTSIB variable among three groups was

significantly decreased respectively.

Conclusion : Selective eye movement exercise program influences balance control ability and foot pressure of

normal adults in positive ways.

Key Words : Balance performance, Balance master, Foot pressure, Eye movement
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Table 1. Homogeneity Test of the General Characteristics of Subjects

Saccadic(n=12)

Vestibuloocular(n=12)

Pursuit Vergence(n=12)

Table 2. Homogeneity Test of groups on pre-exercise

Variables n(%) n(%) n(%) X2 P
male 6(50) 6(50) 6(50)
Sex female 6(50) 6(50) 6(50) 0000
18~21 7(58.3) 5(41.7) 8(66.7)
Age(year)  22~27 2(16.7) 6(50) 4(33.3) 620 .18
28~36 3(25) 1(8.3) 0(0)
L 1.0 less 6(50) 6(50) 6(50)
‘ 1.0~1.2 5(41.7) 5(41.7) 6(50) 113 .89
eyesight
1.2 more 1(8.3) 1(8.3) 0(0)
- 1.0 less 7(58.3) 5(41.7) 6(50)
eyesight 1.0~1.2 4(33.3) 6(50) 6(50) 183 .77
1.2 more 1(8.3) 1(8.3) 0(0)
*p<.05
m. o3+ Zof FHo|H s IF 4 RHOE F 369 ©]
Ak tidAke] e Al OF EFoA ¢ o 7
1. GITCHAIKIC| QUHIN EA 7y 694 ol AHL 747 23.0+6.34, 22.5+3.8
Al, 20.143.0A 2 UERTE AlEe O T

OFoNA &9 22t 0.93+38, 0.92+.38, A S
5 IF0A 0.94+41, 09741, FHo|H AT
5 804 0.92+.18, 0.91+.19F JERFTH

(n=36)
. Saccadic Vestibuloocular Pursuit Vergence
Variables MSD M:SD M£SD F P
Foot Pressure A-I
Static Lt-Rt 16+.13 18+.16 21+.28 A5 .86
Static Ant-Post 30+.22 25+.15 .29+.20 31 73
Dynamic Lt-Rt .08+.06 19+.18 .08+.07 74 49
Dynamic Ant-Post .34+.20 39+.34 26+.21 .79 46
mCTSIB
FIRM-EO 36+.18 A43+£.38 .68+.34 3.55 .04*
FIRM-EC 28+.16 30£.17 .38+.18 1.26 30
FORM-EO .65+.18 .68+.15 .80+.54 .68 52
FORM-EC .82+.17 1.03+.38 1.01+£.27 1.96 .16
LOS(mean)
RT .88+.30 J1£.13 .88+.14 2.66 .09
MVL 4.78+2.41 5.13+1.33 5.25+2.25 17 .85
EPE 78.75+11.32 83.92+11.14 67.00+16.34 5.21 .01*
MXE 95.17+6.18 96.83+6.82 91.08+10.69 1.58 22
DCL 76.67+11.41 74.67+5.00 70.58+11.66 1.19 32
*p<.05

A-I: Asymmetry Index, EO: Eye Open, EC: Eye Closed

LOS: Limits Of Stability, RT: Reaction Time, MVL: Movement Velocity
EPE: End Point Excursions, MXE: Maximal Excursions, DCL: Directional Control.
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Table 5. Comparison of variable on pre- and first exercise in Foot Pressure A-l

(n=36)
Foot Pressure A-I MljtrgD FlrsltVEEE)éc]:)rmse Difference T P
Saccadic 16+.13 33+13 -.17 -3.32 01*
Static Lt-Rt Vestibuloocular 17+.16 25+.18 -.08 -1.23 24
Pursuit Vergence 20+.28 22+.19 -.01 -12 91
Saccadic 30+.22 JA12+.10 18 2.64 .02%*
Static Ant-Post Vestibuloocular 25+.15 .16+.10 .09 1.67 12
Pursuit Vergence .29+.20 12+.07 17 3.72 .00**
Saccadic .08+.06 28+.18 -20 -3.59 .00%*
Dynamic Lt-Rt Vestibuloocular 13+.18 23+.31 -.10 -.96 36
Pursuit Vergence .08+.07 24+.17 -.16 -2.68 .02*
Saccadic .34+.20 .09+.08 25 3.74 .00%*
Dynamic Ant-Post Vestibuloocular .39+.34 .07+.03 33 3.27 .01*
Pursuit Vergence 26+.21 .08+.04 18 3.29 .01*

*p<.05, **p<.01

ool thgate] Uk EXof thsle] Flo|AlF
o= AFH A Al 2F Bl FAXHCE Fofdt
Aol7k glol Al Fge T2 Aoz B 5 93

THTable 1).

2. M A OF 2ol H=roll ot SEY 45

Table 3. Comparison of variable on first exercise in three groups

(mean EPE) 21318 A|9jslz BE g dis Al
A 1] BAgkelles SAHSE Fod Afolrt

Qolp>05) Al Aee 52 How B & Join
(Table 2).
1A BA = OF 29| Xjo| HE

Table 3°A 12} A & Al 2FANA 72
AAGA el i BEgkel Aole Uasl
Apaow BAF A, FE7 AR B

~

o
1=}
R

(n=36)
Variables Saccadic Vestibuloocular Pursuit Vergence F P
M=£SD M+£SD M=£SD
mCTSIB
FIRM-EC 24+.01 .26+.09 3312 2.74 .08
FORM-EO .61+.12 58+.17 78+.23 4.60 02%*
FORM-EC 76+.21 T1+22 1.08+.30 8.15 00%*
#p<.05, **p<.01
Table 4. Comparison of variable on second exercise in three groups (n=36)
. Saccadic Vestibuloocular Pursuit Vergence
Variables MSD MSD M£SD F F
mCTSIB
FIRM-EC 28+.43 21+13 33+.14 .65 53
FORM-EO 46+.07 .62+.15 .69+.22 6.90 .00%*
FORM-EC .61£.12 72+.31 78+.27 1.53 23
##p< 01

— 430 —



A

“

v}

&el(p<.05)7 EQHET nf
AN = 7 AdElp<ol)elA HF AdFE L
o] atgho] ymAl F HeERT Ak, 1 Aje]
SAHSE frolataith
T@A AARAE AR UeA SAHTs
ol A E #FoI3 2ol UK Table 3).

ot 10

rr

4. 27 BX % 1E 7le| Ao| A
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2bo] EAR O folat Aol YLITHTable 4)
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H 7% Zeagel AP EAdst 7o Ve 9T

ATKp<01). AH HE nhYAFolx= Db
(p<05)9t FZo1H HFEE TE(p<OololA 2zt
A 2o gt BAHCE foEAth T
A 2 WdARA oA ST (p<ot T
ol TE IE(p<05)olM 4 FA A5
At AR folatdth 54 A5 vt
AFAAE A 18 BFA A A -Fo] et
7t AR CE 8 ATHp<.01)(Table 5).

2) FA A 22 FA $Y Aol AF

@& S, WA s, TR e
T OFY A A 23k FA T Holg ZH7t
s T-HA o2 743 A= Table 63 2T

A A AR A E B s IE
oM SA A-Fo At FAFLE st
Athp<01). BA HE HRAAFAME A IF
BFo|A ZHE g0k (p<05), A H(p<.05) 2t
FHoH IFEE IEp<OololA FA H-F9
537t folg xols Byu 53 FH$ 8
Ao e BEep<.05) FHoIH TE
IFp<oDolA 22 a4 -5 &t B
HoR Fosiith 54 HF viAA oA E Al
IF EFoA A7 @ERH(p<01), WA/
(p<0)&t FHol|H T IF(P<05)°1A4 A
Ao g2t gk ApolE B ATHTable 6).

Table 6. Comparison of variable on pre- and second exercise in Foot Pressure A-l

(n=36)
Foot Pressure Al MljtrgD Secorll\jilii)];ermse Difference T P
Saccadic 16+.13 34+.20 -.18 -3.17 .01*
Static Lt-Rt Vestibuloocular 17+.16 25+.19 -.08 -.98 .35
Pursuit Vergence 20+.28 26+.20 -.06 -.55 .60
Saccadic 30+.22 12+.07 18 2.76 .02%
Static Ant-Post Vestibuloocular 25+.15 12+.08 13 2.84 .02*
Pursuit Vergence .29+.20 14412 15 4.22 .00**
Saccadic .08+.06 21+.18 -13 -2.37 .04*
Dynamic Lt-Rt Vestibuloocular 13+.18 18+.29 -.05 -51 .62
Pursuit Vergence .08+.07 28+.15 -20 -4.18 .00**
Saccadic .34+.20 .08+.06 26 4.02 .00%*
Dynamic At-Post Vestibuloocular .39+.34 .08+.07 32 3.29 .01*
Pursuit Vergence 26+.21 .07+.06 20 3.08 .01*

*p<.05, **p<.01
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Table 7. Comparison of variable on pre- and first exercise in mCTSIB

(n=36)

mCTSIB MljcheD Flrslt\/[i)gegmse Difference T P

Saccadic .36+.18 48+.53 -.12 =71 49

FIRM-EO Vestibuloocular 43£.38 .52+.59 -.08 -47 .65

Pursuit Vergence .68+.34 .58+.26 A1 1.06 31

Saccadic .28+.16 .24+.01 .03 .80 44

FIRM-EC Vestibuloocular 31£.17 .26+.09 .05 1.39 .19

Pursuit Vergence 38+.18 33+.12 .05 1.07 31

Saccadic .65+.18 .61+.12 .04 71 49

FORM-EO Vestibuloocular .68+.15 58+.17 .09 1.73 11

Pursuit Vergence .80+.54 78+.23 .02 12 .90

Saccadic .82+.17 76+.21 .06 77 46

FORM-EC Vestibuloocular 1.03+.38 71+.22 32 243 .03*

Pursuit Vergence 1.01+.27 1.08+.30 -.08 -1.22 25

*p<.05
6. 25 115 UHolM ZE€ZZt AMIFA] RIo] HE o158 44 WS T-AAR R BAT A3, 9 bt
gollA = & FEi(p<05)9t EPEE vigelA =
D B A 12 2R 8] Aol AT = elp<0l) WA T bPeE T A
Table 794 & Sb72F, A AFEE A o9 zolz HYT, B nigdA E pe
od TEE T 13 FA A Feo| Aolg 4

ZF g T-AACE B Ad, ERPEE vigd
Al A AdEelA A s AR B
ARo R Fo3k Jo]Z BATHp<.05)(Table 7).

2) 22 A 221 Z=A Z9] zpo] A=

Aejollds T o (p<0) 2t A HEE(p<.05)
IFNA BAFLE Folgt ZolE B THTable 8).
7. 25 OF WHollM HMsHA xto| HE

1) A A3} 13 FA) o] Aol A%

Table 8ollA T QHr2-5, A AeF, F4 U o TeE AA L% EFolH TS
ol s IFY FA A 2ak FA T A = 20 24 A 13 2A] T o= z7h
Table 8. Comparison of variable on pre- and second exercise in mCTSIB (n=36)
mCTSIB Ml_jcheD Secorll\;ililg)];ermse Difference T P
Saccadic 36+.18 28+.14 .08 2.28 .04*
FIRM-EO Vestibuloocular 43+.38 28+.11 .16 1.34 21
Pursuit Vergence .68+.34 .53+£.35 15 1.25 24
Saccadic 28+.16 28+.43 -.01 -.09 93
FIRM-EC Vestibuloocular 31+.17 21+.13 .10 2.03 .07
Pursuit Vergence 38+.18 33+.14 .05 .92 .38
Saccadic .65+.18 .46+.07 .19 3.96 .00**
FORM-EO Vestibuloocular .68+.15 .62+.15 .06 1.54 15
Pursuit Vergence .80+.54 .69+.22 11 .67 52
Saccadic .82+.17 .61+.12 21 349 .01*
FORM-EC Vestibuloocular 1.03+.38 72+.31 31 2.48 .03*
Pursuit Vergence 1.01+.27 18+.27 23 1.86 .09

*p<.05, **p<.01
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Table 9. Comparison of variable on pre- and second exercise in LOS

(n=36)
Pre Second Exercise
L Diff T P
0S MLSD MZSD ifference
Saccadic .88+.30 .83+.20 .06 .58 .58
mean RT Vestibuloocular TJ1+.13 .68+.12 .03 .78 45
Pursuit Vergence .88+.14 T1£.16 17 2.92 .01*
Saccadic 4.78+2.41 5.35+1.32 =57 -1.14 .28
mean MVL Vestibuloocular 5.13+1.33 5.57+1.89 -43 -1.18 .26
Pursuit Vergence 5.25+2.25 6.00+1.67 =75 -1.64 13
Saccadic 78.75+£11.32 87.08+8.34 -8.33 -2.51 .03*
mean EPE Vestibuloocular 83.92+11.14 84.00+9.66 -.08 -.03 .98
Pursuit Vergence 67.00+16.34 85.85+6.82 -18.58 -4.09 .00**
Saccadic 95.17+6.18 97.50+5.18 -2.33 -2.76 .02*
mean MXE Vestibuloocular 96.83+6.82 96.50+5.71 .33 .16 .88
Pursuit Vergence 91.08+10.69 95.42+7.17 -4.33 -1.30 22
Saccadic 76.67+11.41 79.08+7.20 242 -1.04 .32
mean DCL Vestibuloocular 74.67+5.00 74.7549.63 -.08 -.03 .97
Pursuit Vergence 70.58+11.66 71.67+8.59 -1.08 =31 77
*p<.05, **p<.01
08 T-HRe=2 E4% A3, HgsAl= A - FE0] FAYE AL A=A e Ae omgh
T SAACE Fol AolE HolA] AT THGoldstein, 2000). Aoz ¥ =dol| Alzfo]
2) TA A 22+ FA $9 Aol AF IS vFHTE s & F AT
T MR, A R, A I Alexander?} Cupps(1993)= F®o] Q= &9
T IFY A A 2x A T zpolg Tt ol kol & WIEF F& 22 AlEs A

& T-7AA o2 B3 3= Table 99} 2t}
=]

B S AREIME FH1H s el
MRt Folek AlolE B3t p<.05). AZ o5l
= GEEGT(p<05)9t FEolH  HE(p<.01)

TENA FIF Aol B BTHp<05). ALh °IFA
ZolE The QMTEE IFIAT I3 AolB

R HTHp<.05)(Table 9).
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