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Objectives This study was done in Korean elderly people in order to examine the relationship of
white matter hyperintensity with clinical neuropsychological function and depression symptom se-
verity.

Methods A total of 148 subjects diagnosed first major depressive episode after age of 60 years
were included. Brain magnetic resonance imaging scan was rated with the modified Fazekas White
Matter Rating Scale by researcher blinded to clinical information. Cognitive function was evaluated
with a comprehensive neurological battery and depression severity was assessed by Hamilton De-
pression Scale. Subjects were divided into vascular depression group and non vascular group ac-
cording to the degree of white matter hyperintensity. Independent t-test was used to compare clini-
cal difference between two groups and correlation analysis was used to identify whether white
matter hyperintensity severity is correlated with neuropsychological function and depressive symp-
tom.

Results  Vascular depression group was significantly poorer performance in verbal fluency, Bos-
ton naming test, Mini-Mental State Examination, trail making test B and stroop test (p<0.05). Fur-
thermore, trail making test B and stroop test performance was correlated with white matter hyper-
intensity severity. However, Hamilton Depression Scale score was not significantly different between
two groups.

Conclusion  Several findings from our study suggest that white matter hyperintensity is associ-
ated with neuropsychological performance, especially executive function. Moreover, executive dys-
function might contribute to poor treatment outcome of vascular depression group.

J Korean Neuropsychiatr Assoc 2012;51:306-311

KEY WORDS  Geriatric depression - Vascular depression - White matter hyperintensity -
Executive function.
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Table 1. Demographic data and white matter scale of the subjects

Non-vascular depression group (n=65) Vascular depression group (n=83)

mean (SD) mean (SD) p-value
Age 740 (3.8) 75.1 (5.4) 0.130
Education (year) 6(4.2) 6(3.7) 0.115
Fazekas score 0(0.1) 2 (1.4) 0.000
Number of depression episodes 2(0.7) 1.4 (0.6) 0.124
Hypertension*, n (%) 24 (36.9) 9 (83.1) 0.000
Diabetest, n (%) 8(12.3) 4 (28.9) 0.000
Dyslipidemiat, n (%) 12(18.4) 45 (54.2) 0.000

= . Hypertension defined according to the Seventh Report of the Joint National Committe on Prevention, Detection, Evaluation
and Treatment of High Blood Pressure (JNC 7), t: Diabetes mellitus defined according to International Diabetes Federation Epide-
miology Task Force Concensus Group, * : Dyslipidemia defined according to Revised The National Cholesterol Education Program
Adult Treatment Panel Ill Criteria (NCEP ATP IIl). SD : Standard deviation

Table 2. Clinical characteristics of non vascular depression group versus vascular depression group

Non vascular depression group (n=65)

Mean (SD) Vascular depression group (n=83) p-value
Verbal fluency test 11.9 (3.4) 9.5(3.5) 0.000*
Boston naming test 9.0 (2.1) 7.4(2.8) 0.000*
MMSE 22.4(3.7) 19.9 (4.7) 0.001*
Word list memory 12.9 (3.5) 11.4 (4.3) 0.026
Word list recall 1(2.0) 7.1(2.3) 0.012*
Word list recognition 6(1.9) 3.0(1.9) 0.089
Constructional praxis 5(2.1) 7.1(2.3) 0.289
Constructional recall 1(2.7) 2.9 (2.5 0.008*
Trail making test A 124.6 (56.9) 111.7 (50.6) 0.285
Trail making test B 220.8 (57.8) 279.9 (47.7) 0.000*
Stroop test 40.7 (17.4) 51.3 (20.4) 0.002*
HAM-D total 18.6 (6.7) 20.2 (6.9) 0.158
* 1 p<0.05. MMSE : Mini-Mental State Examination, SD : Standard deviation
HAHp=0.012), 74 34 AAHP=0.008), 2 T+=7] HAF Blp ni ’_él'
<0.001), 2E&F ©ro]-A7Z 714 A AHp=0.002)9| A 5-2]u]
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Table 3. Correlation analysis of white matter hyperintensity, neuro-
psychological function, depression severity

Fazekas score HAM-D total
r (p-value) r (p-value)

Verbal fluency test -0.141 (0.280) -0.006 (0.499)
Boston naming test -0.237 (0.066) -0.130 (0.399)
MMSE -0.042 (0.750) -0.032 (0.367)
Word list memory -0.058 (0.657) -0.079 (0.961)
Word list recall 0.160 (0.217) -0.124 (0.317)
Word list recognition -0.074 (0.572) -0.139 (0.804)
Constructional praxis -0.001 (0.996) -0.198 (0.546)
Constructional recall -0.181 (0.164) -0.144 (0.342)
Trail making test A -0.002 (0.986) 0.167 (0.286)
Trail making test B 0.517 (0.000)* 0.230 (0.126)
Stroop test 0.284 (0.027)* 0.220 (0.074)
HAM-D total 0.088 (0.499) 1.000

* 1 p<0.05. MMSE : Mini-Mental State Examination, HAM-D : Ha-
milton Depression Scale

Wglo] AT ML ] $85E ¢ gl Tiree
A %, 53] Aol &AbElo] Qi WrtolA 3H9-24
of gt Mol B X 2] AsfslAct B2 A
o= Azo] WEHe B LATH: AMIS wskelch whet
A, waze] s o] £AIsHs wd7] $-8%50)
oli= Al o] A3le} ieElo] glon], ol Fe-gAlo] o
o ok AR08 olofa 4= 98-S A% 4 9Ir.

obA Qe o] AT ABES EY

=

fru
H
a2
fto
£
il
)

-

1=
i
=
X
10
-
>
foy
o
(T
i)
10
=
b
<
i
)
i
r
e
-
1o

i
fand
z 4
l_r

N
T

=

> o
i
I
L
N
O
?10
o[N
1o
ﬁn‘
il
o,
i
pis)
2
Jo
2
=
%
B
H1

~
-~

o r
e oot

W
o
[
mot
fol )

I
o)
1o
=
>

SO
J

1o
oX
H1
o
a3
oM,
jaad
Ch
1%
2
~N,

jakad o% é
Ao
1o
o
rJ
ox,

U o
e
i)
2,
X
®
=
i)
o
=

N

o 2 1o
)
<
o
H1
rlr
i)
=

~
Jo
1o
=
=
2
&
AN
Iy |
=
1o

4

o ok o
N
)
%
4y
i
>
o2
N

)

R T -2
B
ol
N
u
11
o
N
off
fijo
o,
N
ol
)
rr
2
o,
jabad
o
ok
)

N oY X o~
>

et

4> ol

pacs

o

©

)

[0}

re

-

m% o o

P

il
oX

m

b M

oz

)

[ ol
i

_11::

N rg: 1

=
a3
o,
ox
Jo
jg e
o™
i T
T
o
N
E 2
o2 i)
iy s
o U
— lo
[
k1
)

b
h
B (o)
o
o
)

k=
o

N
)
me
U
30
o
U o
e
o i
2,

©
o
° ur K g oof

Hoa rlo b X K 1o & ok o
o
rr
o
o
o|N
o
b=
[
il‘

5
o
N

n VZ
2
e F
e
o 4
o 2
x
fr
)
=O=IA,’
o iz
Y
32
o

e}
Jo it

e
Hoox
o
!

b & -
=
]

e
o

i

1o h oY oolN
ot
_\rl_‘
oL g
(o]
qo
X
1o
oX,

=2
=2
39
2
R

=)
ok
_>|“1_’,
K3

oy
(o]
o
32
O
H
ot
o
& o)
2hs
1
2
2
H1
%
=)
i
(o
N
o

A i o e 1M 4o

:
9 MmorE OH T mo

<L
o
il
1o
)
=
i)
19, —{O
k1
2
ot

27

%l\

N

o
-10[‘1\-;1
O

ng :10
< 1o
=
1o o
B oox
= o
o ox
o o
el b
ox O
%A
18{‘9‘
o)
e &
l‘%‘ﬂ

o AT Ao Bl T2
415 o] Q= BAfol YolA] $-2FAko] &
EUAE ellehs AT} maE)]
Aol el A ol2] 717 7hs Aol
= melt},

WA, 2 AolA AHEshelE 177h9) B
A} HE QA7 BRG] u A Ao
uhogahA) 2L 715 ol il TejsiRolop

o
:Oé

wel i e
o o
S o
X olX

o

-

~

oX,

g

=
o

e

o 1Al Hulo]
bpy) mohe F2
o 7Y omn B
= o] 715 Aoleh, thA)
714 SR 2R 9R Aol ]
Fleh7] meks A7) 7L A st ol

20 21E 320} st T Aol
Ao] ol# & 4 leks Aot T2l ol 3t 7154
a7 7] Slelas Mue) A W o g%
Ao] P % A= W] Tjgt 27149 ediSe] Wa
o2 AzkEr,

e B
=
i)
lo
i—'a

o Im Lo
o>

N

N

|
2
RN o

o
(o]
o|N
o
b
> 2 ot Hl
foy ot N 2

i)
o
il
~N
2
o
ro,
N
N
olr
ol

o
2
of
ol
=2
of
ool
o
£l
ﬁl‘
il

o
%
i
o 1 &

=
_1
oh o
(o]
oz
N

N 1o

1

24

> &
N o

o o

o

N ol
30,
N

ol __rlé

2 N oE oo X
|o

H
gt

}.

?7

N o

0% oR

O
PRI < o o

et

b
e
-
1o
2
ok
jai)
flo
o
o
i)
E
P
)

e rhe
re,

S

rlr

o

(o3

o|N

filo

=

)

L o
Kl

e
o
o

o

N

2

31'4

e}

uu)

—r
2

>
<

[rt
z

P

1o

re R
_('>L

iy

filo

%2 rr
o
> 2

P
1o
i
El
fr
i1t
>
QL
S
bied
i.ﬂg
o

hat

v N
1=
i)
1o
H
e
foi
ok
e
o
BN
2
_O|L
rlr
i
_>§

o
19 o]\
tok
ox
e, Lo

Q
O
8
o
_)i:‘
o®

or ox
o
5 i
Bt
o ofr
T = H§ r
rlr
o
(o]
21).4 o o
%) N
|o
il

1o
>
_c&
o
w
=
i)
1o
k1
a3

[
o
o L

w0 =

o o
rE

o

KU ro

sk 7]
A 7159 AskE
Aoz A7

A, & AtollA] HH A BT HrE F7tstr] 9iel
AREEE N E Fazekas 225 ARSI o] A=e HE

4 =¥ (periventricular) @} =2 2] 215 F2(deep white
matter)®] 7 FZ 2T 23 o H, o] AR FgEE
Ao IAE FrTt o] GA YEhs A AustA -2
TRl H 99 & H Alestete] ¥
WA IS Frg F7Ie o e AEE o 87,

2]
k= ol ¢35/ AVE

mlm ro, l"_?‘l

B
o
2
ol
afu
N o o> @ o

-
29
T
i)
ofv fot
o
o
i
X



7| gdtd 22352 Y4A EE1HJ Huh, etal.

a4 2

BTl B 9259 /HAE AAsHe o A7E
2 ERhE sho], 5 el Q1o Qo= Feky 9250
RS A Ak of] 7] 419l S| ke
1= Festel steich e 9% Bhe] A, uldey
2% @] ) olel gelo] AR ueeH 7],
71%5] QlolA] FEA Aot Mot 9254 Ao
o M= feluldh xjol 7} kw4 gplet. & ATe] 2t
Erf ), B 925 Bl QlofA] QX710 A
| 71550] Ak A ol ol Lo
Hojm, 923 2A|9] St Balol EksHs dlo]
& 7lo2 Ry et Bole U4
CEER b
a3t Aoz ¥l

N

O

E3] A

ooN HI Ti oL o ogg o

2 A
o Hu cl,p

rl mlo

.O,L

rir

o =

N

)

[

e

-

N

N

o O
I‘E IZIZ mh s
. 18
@ 2
N
o I
I
N,
o
(o2
olN
i)
r.l
oX
o
(o3
ojN
i
=
i)
k1
12
foi

Acknowledgments
B RO G EAn
017 AY @A

Conflicts of Interest
The authors have no financial conflicts of interest.

wASRATALAY ] 29
SIS A102065).

of oJ3}] o]

REFERENCES

1) Judd LL, Akiskal HS, Maser JD, Zeller PJ, Endicott J, Coryell W, et
al. Major depressive disorder: a prospective study of residual sub-
threshold depressive symptoms as predictor of rapid relapse. J Affect
Disord 1998;50:97-108.

2) Alexopoulos GS, Kiosses DN, Heo M, Murphy CF, Shanmugham B,
Gunning-Dixon F. Executive dysfunction and the course of geriatric
depression. Biol Psychiatry 2005;58:204-210.

3) Alexopoulos GS, Gunning-Dixon FM, Latoussakis V, Kanellopoulos
D, Murphy CF. Anterior cingulate dysfunction in geriatric depression.
Int J Geriatr Psychiatry 2008;23:347-355.

4) Taylor WD, Steffens DC, MacFall JR, McQuoid DR, Payne ME, Pro-
venzale JM, et al. White matter hyperintensity progression and late-life
depression outcomes. Arch Gen Psychiatry 2003;60:1090-1096.

5) Roman GC. Vascular depression: An archetypal neuropsychiatric dis-
order. Biol Psychiatry 2006,60:1306-1308.

6) Alexopoulos GS. The vascular depression hypothesis: 10 years later.
Biol Psychiatry 2006;60:1304-1305.

7) Alexopoulos GS. New concepts for prevention and treatment of late-
life depression. Am J Psychiatry 2001;158:835-838.

8) Krishnan KR, Hays JC, Blazer DG. MRI-defined vascular depression.
Am J Psychiatry 1997;154:497-501.

9) Krishnan MS, O’Brien JT, Firbank MJ, Pantoni L, Carlucci G, Erkin-
juntti T, et al. Relationship between periventricular and deep white
matter lesions and depressive symptoms in older people. The LADIS
Study. Int J Geriatr Psychiatry 2006;21:983-989.

10) Tupler LA, Krishnan KR, McDonald WM, Dombeck CB, D’Souza S,
Steffens DC. Anatomic location and laterality of MRI signal hyperin-
tensities in late-life depression. J Psychosom Res 2002;53:665-676.

11) Hamilton M. A rating scale for depression. J Neurol Neurosurg Psy-
chiatry 1960;23:56-62.

12) Lee JH, Lee KU, Lee DY, Kim KW, Jhoo JH, Kim JH, et al. Develop-
ment of the Korean version of the Consortium to Establish a Registry
for Alzheimer’s Disease Assessment Packet (CERAD-K): clinical and
neuropsychological assessment batteries. J Gerontol B Psychol Sci
Soc Sci 2002;57:P47-P53.

13) Stroop JR. Studies of interference in serial verbal reactions. J Exp Psy-
chol 1935;18:643-662.

14) Fazekas F, Chawluk JB, Alavi A, Hurtig HI, Zimmerman RA. MR sig-
nal abnormalities at 1.5 T in Alzheimer’s dementia and normal aging.
AJR Am J Roentgenol 1987;149:351-356.

15) Sheline Y1, Pieper CF, Barch DM, Welsh-Bohmer K, McKinstry RC,
MacFall JR, et al. Support for the vascular depression hypothesis in
late-life depression: results of a 2-site, prospective, antidepressant
treatment trial. Arch Gen Psychiatry 2010,67:277-285.

16) Gunning-Dixon FM, Hoptman MJ, Lim KO, Murphy CF, Klimstra S,
Latoussakis V, et al. Macromolecular white matter abnormalities in
geriatric depression: a magnetization transfer imaging study. Am J
Geriatr Psychiatry 2008;16:255-262.

17) Alexopoulos GS, Murphy CF, Gunning-Dixon FM, Latoussakis V,
Kanellopoulos D, Klimstra S, et al. Microstructural white matter ab-
normalities and remission of geriatric depression. Am J Psychiatry
2008;165:238-244.

18) Vataja R, Pohjasvaara T, Leppdvuori A, Méntyld R, Aronen HJ, Sa-
lonen O, et al. Magnetic resonance imaging correlates of depression
after ischemic stroke. Arch Gen Psychiatry 2001;58:925-931.

19) Jokinen H, Kalska H, Ylikoski R, Madureira S, Verdelho A, Gouw A,
et al. MRI-defined subcortical ischemic vascular disease: baseline clin-
ical and neuropsychological findings. The LADIS Study. Cerebrovasc
Dis 2009;27:336-344.

20) Kramer-Ginsberg E, Greenwald BS, Krishnan KR, Christiansen B, Hu
J, Ashtari M, et al. Neuropsychological functioning and MRI signal
hyperintensities in geriatric depression. Am J Psychiatry 1999;156:
438-444.

www.knpa.orkr 311



