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Background: The incidence and prevalence of gait disturbance increases as age increases. The impor-
tance of cognitive aspects of gait disturbances has been studied in various types of dementia and MCI.
This study was performed to identify relationship between cognitive impairment and change in gait, and
investigate specific domains of cognitive function that may have affects in gait disturbance. Methods:
Three hundred eighty three participants over 60 years old volunteered for the study. Three stages evalu-
ation were performed, dementia screening and timed up and go test (TUG), work up for cognitive impair-
ment and dementia, and classifying cognitive impairment and dementia into subcategories by evaluating
cause of the disease. To evaluate cognitive impairment, MMSE-KC (MMSE in the Korean version of the
CERAD assessment packet) and Korean version of Consortium to Establish a Registry of Alzheimer’s
Disease (CERAD-K) assessment were used. One hundred forty one people were excluded from study
and 242 people were analyzed. Timed Up and Go test (TUG) was performed for evaluation of gait distur-
bance. Relationship in every subcategory of CERAD-K and TUG was studied by correlation and multiple
logistic analysis. Results: Of the 242 participants, 122 were without cognitive impairment, 51 had mild
cognitive impairment, 56 had Alzheimer’s disease and 13 had vascular dementia. These four groups
showed different results in TUG. Normal group had the lowest values in TUG compare to other groups
significantly. MMSE score also correlated with the value of TUG (r=-0.528, p<0.001). Every subcatego-
ry of CERAD-K score had significant correlation with the value of TUG. But there were no specific sub-
category that had predominant effect in TUG. Only age was an independently significant factor influenc-
ing TUG (p<0.05). Conclusions: This study shows that increase in age and impairment in cognitive func-
tion has an association with gait disturbance. Therefore clinician should be concerned about cognitive
factors for evaluation of a patient who has gait disturbance.
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- (cognitive dimension), 7]=(mood) - 4158 (cautiousness) - 4]
(risk-taking)o]] 3-095}+= -5AY(atfective dimension)o] A5 2H-§-
g AtoTH7].

QU7 |50] Aotel BAte] HaY Q1T 71 2 oFelA ol A
& Ygzsto|mgolr}. g=slo|ngo] Ko} sfel e H o=
Soluf 2 24 K (cautious gait)S, T35 ©14e] d=stoluy
2 AT Bal(frontal gait)S- HOITHS|. Y=5}o|m o] Hajo| RS
Rt o} WAlo] 7HAs}al, He) W E(gait variability)0] 413+ Z10]
o} 1 &5} 58 2R ulj(subcortical ischemic vascular dementia)=
bz sfolupg it o E5p) Mol A-S BRItk A ot 1
o} sifelo] PEE=T], 28 o] Kol Tvide based, 2]
ZLoRR|H, A3, 72, A H)7]7} Lo A, Hajo] EQHgstal, &
A 52 Hal Ag)Fo] U] e g A= 37 1sol 2
25 o] 2Rt el S7FE QTHIL

wheba] QIA)7 |5 AshE = SAC 2 o= =R ol e} A vl
SRS OlA Hafol S EeIste Zlo] F-ashm, 9o & AAA o]
‘o] gl 1ol A] Hage] ool QIeh Q17159 o2 el
3 Hofof 3t olck ofefgt AL vhEko 2 B AT Mol
271 3] 47 248 5 Y= S AR5 AeolA 2
Rt QU715 Aoto] T Ko} Shelalinl sieick 1%
27N Sie mRA Qofut 2o] Boer] AR Timed up
gotest TUGHS ZHkalZ] Ajael o 9l AApo]7] weo] 3

Q_

°?i
[
=

e

e

Ty rulm
il
i

fo 4 T

o ;9
Ir

i

ox

=

>

i)

OOA

Lo

i

2 o
kT
o
o

)

~
ox [
ro H‘ o
ro
L
ro,
_>i
N
olr -
_]_4
ofr
_|_
é
_>|:
.—]
c
[®)
0 1o

ro
ofs
jil

}_

g
i so
>0
oo
ol
o

W 4 olefet a4

1
=y

>
rlr
B
i
i)
L
i.‘l
kl
b
L
23

CH&fat

F

N

AT 20129 693 E F 122744, 604] o)
W5 27 kel o I o 4 A

17

]_

i j{m

,

e}

?L l mﬂls} Ek EoﬁﬂwA HME%LEt TUG
A3 o QIAALE BF % 33 Al3etglar, A 8 A7ke] 3
U ATk AL 25 BRI B2 T W9 w15k

o
> m
-E
rulo
S.:
;
0
il
L
i
8
O
_‘EL
re
1' -lJ
2,
e
<k
Mo
=
r oo
O
il
Mot A2 Mz AN

%

http://dx.doi.org/10.12779/dnd.2013.12.4.94

t}. 212715558 7H= MMSE-KC 2 CERAD-K7Pd-& E3) 0]Fo0]
ok Tk ohbE Y AT-aejAolE AH BE Ty Ay
TEYEe A F A=

A= T 39A = Jgsision] 1dA o= A e 2] LAlE o
Al AL AR dAHE A MMSEKCE o83 AT
AR A ags}gm o]2} 37 TUGE FAlof Alejstaict 2etA o

A= MMSE-KC AV ol & Bl AlrEol disl 4l

APF CERAD-K 717 o- 87t AU Al3gstlon] 307

M= Zdz2lol] ol G FAAT B 71EF Xk o5k A T
Al

3 2ol FALE Aastck
A 5 Bl GRS 2 4 ol HRAEEY, W
PIRAAEY 5] AT IS, Aol glo] 1
ol AL 1= AV A 9 QA7) Aol ofd Tk
A} 8, )3 16 AEAMY oA TS W AR

‘ 2

ofX
o
o 4
S
oX
=)
o,
™
lv ru[o
I =
_o|L
N
&3
rlo
=
of,
o
Y
fo
o
=
[\ )
S
o,

Eaj)lo] }& A5l SJat WOl TUGE= 44-47 cm 2)&}of| H
S| etot Al wiRdAtollA] dofuba] 3uE RS gl 1Y
CHA] B EotebA eroeh= AAE 7 5 v Ao B3yt 52}
TSl & @ AT S8k AAMTH O &, HAL 8 - 1
& TofFrolat= F |THLL AATelA 1352 ol 285 = 7%
S| s gl EAR AL Bk 12).

FE Qx| o] HAkol gh=twk CERADH7HI(CERAD-K)&
o]

52

<t
o o

re
~

F&(verbal production) - 9194 7]9(semantic memory) - 2105
HIE B7Fek= Aol3-2/d 8 AHverbal fluency), 8 (naming)
HAE o]20)|7] ZHAKBoston Naming Test, BNT), X]"P
-7]01888 H7}sk= MMSE-KC, ¢lo] 7]ojgle

19938 AHword list memory), A7+ 2 G435

-

>~(

0 o,
TN =
I 3‘;
5l
rL
_l.u..

o557
TS

o
N
)
ol
—

o Mo of 1% o &
) =

T S:D

(e s

e

857 AHconstructional prax1s ), A A (delay) 2] AF-2
o] & 2 3| A AH(word list recall),

409 548 NS T
(constructional recall), 5@7]—‘5.1,]— ZZ(attention) S F7}5}= vt

E713AF A2} B (trail making A & B)2] 971A] HAIR FLAJE]o] Qlck
oA QUX P hFR-E-S E? ﬂﬂﬁ AABPAAE A AAF A7
o] 30-40%0]3, AR} Ho7} chE ARl Hls) Afealo =
Golalf =91 A|ul gka}e] g7tol| f-8-5FeH13-15].

AR EAG 98t BA1 2 AR SPSSE AJaaleom p<0.052]
2.8 5740 2 o)40] QI Ao 2 sk TUGS]
38) ALATRE ARES] HE QS 0] Kk 18 A 7

Al Aro 7 mgw Aek 1229(50.41%) W 3TkA| 71X 9] SR A
7 ARGl & 2T 5198(21.07%), YZsto|mg o =2 Xtk
% 5678(23.14%), D] lj(Vascular dementia) 2 ZITHE 1378(5.37%)

(word list recognition), A]Z}

_>; F[O obl

N
>

www.dementia.or.kr



96

0. EE10] B Al A, 8 A4y A ot ol
FEATARA S AR5 o0 47]9] ol A MMSEKC 42}
TUGOA] A& Q5= X171 }017} Ql=A] LolE 7] $J3] Scheffe

R
1o
b
o
>
N
f_p;
N
XlF 1
)
L
o_>:
>iE
o°1'

& storsp) 1 e
58 A o] 2SS ASISISIEE CERAD-KS] 515
% W71 AH(Trail Making Test)+= 8717} B7}5-5F o #}-<]
Wl o] S0l 2418 el 2ol

3T

=50t 17897,

gk

YA 17237 0 2 Adt-2 =R ol

Table 1. Participants’ characteristics

Mean (SD)
Normal Mmcl AD VD
Age (year) 7367 (637) 7359(5.12) 76.14(698) 7631 (4.25)
Gender Men 47 75 20 7
Women 75 26 36 6

Education (year) 580459 682(399 579(4.12) 7.08(4.65)

MCI, Mild Cognitive Impairment; AD, Alzheimer's Disease; VD, Vascular Dementia;
SD, Standard deviation.

40.00 -

30.00 -

TUG

20.00

10.00 - %

*

000 | | | |
Normal mdl AD VD

Fig. 1. The value of ‘timed up and go test’ (seconds) according to groups.
*p value < 0.01; *p value < 0.05.

TUG, Timed Up & Go test; MCI, Mild Cognitive Impairment; AD, Al-
zheimer’s Disease; VD, Vascular Dementia.
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Uzslo|mat Fykx|uljte] vlsl F-o] f-2JeHA =kt

TUGE| 285 AI7H] 72 ol A 10.18%, = 1A1%
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18.012 2 717} gRI=|9) 0w A4t s Aktof H]sl TUG
7FFrelSIA FAL(p < 0.01), B EQIAP ot Y=sto|mitat &
A]uljtol] Hlsh F-oshA W2 Axt TH(p <005, Fig 1). E3F
52 MMSE-KCE 2 TUGHES -5 Al & 2ol
Z9THr=-0528, p<0.001, Fig 2).

A AR A ool Qlrtar 571 1208 2] Aekto] thsf CE-
RAD-K®] 7} 315 34420} TUG 3he] ARt A& Aleyeh A A
A= S HARE A2t s oA TUGLR] #-9]
g Ado] ool ikl 1=l om ey AALe] A9
THEAA frolde glout 3 dS HAlrk(Table 2).
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Table 2. Correlation analysis of CERAD-K subcategories and TUG results

TUG
Pearson correlation pvalue

Verbal fluency <0349 0.000*
Boston Naming Test -0310 0.001*
Word list memory 0366 0.000*
Word list recall -0.300 0.001*
Word list recognition 0222 0.015*
Contructional praxis -0.178 0.052
Constructional recall -0.198 0.030*
*pvalue < 0.05.
TUG, Timed Up & Go test.

60.00

[}

50.00 [

40.00 [ o
C]
P 3000

20.00

10.00

000 | | | | | |
5.00 10.00 15.00 20.00 25.00 30.00

MMSE

Fig. 2. The correlation of the value of ‘timed up and go test’and the score
of MMSE. r=-0.528, p < 0.001.
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Table 3. Multiple regression analysis of CERAD-K subcategories, age, and
years of educational history and TUG

Unstandardized coefficient  Standardized

pvalue
B Standard error ~ Coefficient
Age (year) 0231 0.09 0232 0.015*
Education (year) -0.108 0.16 -0073 0489
Verbal fluency -0.338 018 -0.223 0.062
Boston Naming Test -0.039 0.24 -0.200 0873
Word list memory -0.120 020 -0.085 0553
Word list recall -0.264 043 -0.091 0537
Word list recognition -0.001 024 0.000 099%
Constructional praxis -0.092 027 -0.036 0735
Constructional recall 0.190 028 0076 0494
*pvalue < 0.05.
TUG, Timed Up & Go test.
oo
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