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PURPOSE The purpose of this study was to examine the effects of an eye movement
exercise intervention on cognitive function and prefrontal cortex connectivity
in the elderly with mild cognitive impairment. METHODS Ten older adults with
mild cognitive impairment participated in eye movement exercise consisting of
saccadic eye movement, pursuit eye movement, vestibular-ocular eye movement,
and vergence eye movement for 4 weeks. Cognitive function (MoCA-K), reaction

time during stroop task, and prefrontal cortex connectivity were measured using
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the functional near-infrared spectrometric analyzer (fNIRS) before and after the
intervention. RESULTS First, cognitive function of the elderly with mild cognitive
impairment showed significant improvement after the eye movement exercise (p
< .05). Second, reaction time decreased significantly from 1.16 to 0.91 ms after eye
movement exercise. Third, the strength of prefrontal cortex connectivity (left OFC -
right FPC, right OFC - right FPC) increased after the intervention in the older adults

with mild cognitive impairment. CONCLUSIONS The results of this study suggest

0 =22 20194 C3tT 3

of RG] XS H‘—
el ﬁ?O'(NRF—mﬂwg)(NRF—
201951AEB5A07093149).

ME

AEJAAAN(mild cognitive impairment, MCI)& Xt} HAF
Q19 FUPAR 7198 BIRE o F AA7|5 FRE HolH
QGL-S Gt ol EHTO] glE AHE Dol T(Petersen,
2004), AiE XYPF FEo] e =2 A 1Yot £,
o] A9 20109 5E 183 BAZE AZ i AHEA A EJAAF
of &2t Sk v d ZHEA AFSste] o] 5|zt 4.38) Skl
© (National Health Insurance Service, 2015) g4+ =919] 7
% il 1~2%7F A of(Petersen et al., 2001) °f A&l ¥hd, 3
LEoIA Aol A= 10~15%7F X (Busse et al., 2003)2 AP
gx BuED ek whebA HE o] A 1 PEQ A=A

(co) This is an open-access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0/), which permits unrestricted non-commercial use, distribution,
and reproduction in any medium, provided the original work is properly cited.

that eye movement exercise is an effective intervention for improving cognitive
function through improvement of brain functional connection in the elderly patients
with mild cognitive impairment.
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Table 1. Characteristic subjects (Mean+SD)
Variables Male (n=3) Female (n=5)
Age (years) 79.67 £ 1.15 71.00 £4.89
MoCA 19.33 £2.88 20.40 £ 1.67
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Fig. 1.4 steps of eye movement exercises illustrations: 1) saccadic eye movement exercise, 2) pursuit eye movement exercise, 3) vestibulo-ocular
reflex exercise, and 4) vergence eye movement exercise. Reprinted and adapted with permission from Ref. (Roh & Lee, 2019), Copyright ©

2023 the Korean Society of Exercise Rehabilitation
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Fig. 3. Process of research
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Table 2. Changes in variables for the elderly with mild cognitive impairment (MeanzSD)
) Pretest Posttest Negative rank Positive rank
Variables z P
M (SD) M (SD) N  Meanrank Sumofranks N  Meanrank Sum of ranks
Cognitive function 20.00 (2.07) 24.88 (3.04) 0 .00 .00 8 4.50 36.00 -2.527 .012°
Reaction time (ms) 1.16 (0.33) 0.91(0.28) 7 4.71 33.00 1 3.00 3.00 -2.100 .036°
Correct answer (%) 95.13 (10.18) 98.38 (3.88) 1 2.00 2.00 4 3.25 13.00 -1.511 131
p<.05
Pretest Posttest
‘Connecﬁvity Edge Measure‘ ’ ‘Connecﬁvity Edge Measure .
LDPC l 0.8 LDPC l 0.8
LVPC o6 LVPC 08
LFPC o LFPC o
0.2 0.2
Loe o kee o Connectivity
ROC ROC edge
-0.2 -0.2
RFPC -0.4 RFPC 0.4
RVPC 06 RVPC 06
RDPC ‘ 0.8 RDPC A
-1 L -1
SEL &8 L S LE &F LEF
Brain Connectivity Network Brain Connectivity Network

Connectivity
strength

Fig. 4. Correlation between prefrontal cortex areas during resting state (left = pretest, right = posttest, top = connectivity edge, bottom = connectivity
strength). In top graph, y—axis of value = correlation coefficient (-1 ~ +1).

A2z} Iis AL T HSAIZY #st
s FE F AA7 e Wt AERIAZ Qg AR T A8 AS vhSAIT A
£9] 2to]5 AW EY] fJ5te] Wilcoxon 39 HgS AT
BEQIAA O Q1S Ao R Qb5 o] HF Q1A 7|59 Aol & (Table 2). 1 A3}, 7% & & AZJAAFN Q19| ¥-gAZE
A H 7] 9510] Wilcozon R34 A4S *E‘Alé}%lt}(Table 2.1 of| 9913} A}o]E B oM (x=-2.100, p{.05), ¥ & Hr} &9 &
A3, FTE AL T AR/ =119 AR 7Eol e & A7 E =A UEh Qs A8 A BREAITHL 162 BTt s
ol& B O (z=-2.527, p<.05), &9 &=E} F9 =97t o &4 & 5 BREAIZH0.91%)0] FoloHA TasteSS & & Aot &
YR AP 42(20.00) 20 AR 4=(24.88)7F 39l 5HA 5715k g Q-5 A8 AT WA tist AHES Alolg AW E A3,
2 & S STk 95.13%011 4] 98.38%= A= AT 325t Zpo] & Ho|A] ok
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