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ABSTRACT

els in Korean elderly over 60 years old to find risk factors of deprssion and cognitive decline.

Methods : 834 persons participated in this study. Clinical evaluation was done at a point by using
Mini—Mental State Examination in the Korean version of CERAD assessment packet(MMSE—KC). We also
evaluated 165 persons that agreed to our exact examination for Geriatric Depression Scale(GDS), Scale for
Suicidal Ideation(SSI), Hachinski Ischemic Score and serum lipid profile. Correlation analysis was used to
evaluate correlation among serum lipid levels, MMSE—KC and SSI. One—way ANOVA was used for compari-
son of serum lipid levels and cognitive function, depression and SSI. We did a post—hoc analysis.

Results : Depression and suicidal ideation were related with cognitive impairment in Korean elderly over 60
years old. Those who have more severe cognitive impairment and depressive symptom, have higher Hachinski
ischemic score. We can see high HDL cholesterol levels only in the normal control group. Low total, HDL, LDL
cholesterol were related with depression.

Conclusion : There was high prevalence of depression in the Korean elderly over 60 years old and low se-
rum lipid level was related with severity of depression and high suicidal ideation. In the normal control group,
we can see high HDL cholesterol levels. To confirm this result, we need well—designed and wide range study.

O bjectives : We investigated a correlation of cognitive function, depression, suicidal idea and serum lipid lev-
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Participants
n = 834

MMSE-KC > 1.58D
n= 624

MMSE-KC > 1.58D

n = 208
Random selection CERAD-K Droup-out
n=59 n=106 n=102
Healthy controls AACD MCI Dementia
n=59 n=26 n=>55 n=25

n = number of participants

Fig. 1. Formation of study participants. MMSE-KC : Mi-
niMental State Examination of Korean version, CERADK :
Korean version of Consortium to Establish a Registry for Al-
zheimer's Disease.
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Table 1. Demographic and clinical data

MMSE-KC = 1.5SD MMSE-KC < 1.55D
normal cognition impaired cognition pvalue  Post-hoc
Control AACD MCI Dementia

CDR 0 0 0.5 0.5 =
DSM-IV criteria - - Non-dementia Dementia
No. of subject 59 34 65 39
Age (years) 720 £ 58 708 + 4.4 71.5 £ 47 733 * 6.8 0.202
Education (year) 63 £ 43 8.7 = 27 6.6 £ 43 48 = 4.0 0.001 AACD > DE
MMSE-KC 247 £ 3.7 214 £ 22 19.3 + 3.6 16.0 = 3.7 0.000 CO > DE
K-GDS 120 + 6.7 139 £ 7.3 164 = 75 19.5 £ 6.5 0.000 DE> CO
Hachinski score - 1.3 £ 13 12 £ 13 21 £ 1.9 0.016 DE> CO

MMSE-KC : Mini-Mental State Examination of Korean version, AACD : age associated cognitive decline, MCI : mild
cognitive impairment, CDR : Clinical Dementia Rating Scale, K-GDS : Korean version of Geriatric Depression Sca-
le, CO : control, DE : dementia

Table 2. Mean serum lipid levels in subjects with or without cognitive impairment

MMSE-KC = 1.5SD MMSE-KC < 1.55D
p value
Control AACD MCI Dementia
Total cholesterol 188.1 * 33.8 191.8 £ 48.1 1771 £ 353 189.9 £ 56.0 0.33
HDL cholesterol 53.6 = 11.5* 39.5 * 10.2 422 + 104 41.7 £ 111 0.00
LDL cholesterol 111.8 £ 28.3 1153 £ 438 103.0 £ 294 115.7 £ 43.4 0.29
Triglyceride 121.0 £ 60.0 121.5 £ 71.8 137.8 £ 108.8 136.3 £ 71.2 0.67

MMSE-KC : Mini-Mental State Examination of Korean version, AACD : age associated cognitive decline, MCI :
mild cognitive impairment, HDL : high density lipoprotein, LDL : low density lipoprotein

Table 3. Correlations between the scores of clinical rating scales

MMSE-KC K-GDS Ss Hachinski
MMSE-KC r ] -0.193 ~0.127 -0.217
P 0.027 0.144 0.011
K-GDS r -0.193 ] 0.421 0.276
P 0.027 0.000 0.005
Ss r -0.127 0.484 ] 0.070
P 0.144 0.000 0.426
Hachinski r -0.217 0.267 0.070 :
P 0.011 0.002 0.426

MMSE-KC : Mini-Mental State Examination of Korean version, K-GDS : Korean version of Geriatric Depression Sca-
le, SSI : Scale for Suicidal Ideation
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Table 4. Correlations between the scores of clinical rating scales and serum levels of lipids

Total cholesterol HDL cholesterol LDL cholesterol Triglyceride
MMSE-KC r 0.286
p 0.000
K-GDS r -0.197 -0.188 -0.216
p 0.013 0.017 0.006
SSI r
p

MMSE-KC : Mini-Mental State Examination of Korean version, K-GDS : Korean version of Geriatric Depression Sca-
le, SSI : Scale for Suicidal Ideation. HDL : high density lipoprotein, LDL : low density lipoprotein

Table 5. The mean scores of clinical rating scales and serum lipid levels in the subjects with GDS score above or
below 16

Hachinski Total HDL LDL

MMSE-KC 53! scale cholesterol cholesterol cholesterol Triglyceride
K-GDS < 16 199 £ 32 06 £ 1.2 1.1 £ 1.2 1928 = 437 480 £ 129 117.6 £ 37.1 128.0 = 755
K-GDS = 16 183 £ 38 34 £ 49 18 £ 1.8 1794 = 370 440 £ 11.8 1042 £ 30.2 131.2 = 89.3
p value 0.011 0.000 0.006 0.038 0.047 0.012 0.810

K-GDS : Korean version of Geriatric Depression Scale, MMSE-KC : Mini-Mental State Examination of Korean ver-
sion, SSI @ Scale for Suicidal Ideation. HDL : high density lipoprotein, LDL : low denisity lipoprotein

4, FENEFTe £& AN YUY of w3l JduizwelA & HDL FH2HE A&
604 o) =Rlqltellr 27 Uehls K-GDS  H3on, SSZAHE FA7} $e5s $-835790]
Aeel = FUAHE, HDL Z9AEE, LDL FeAH st 232 dgih
Z T Alolele 249 ARaAE YeEgith ole QAA7)59 FolE Holt= oA AujTidel A7

604 ol ZdA weQllelld F FElAEE, HDL &3 ol whet 987 e g2l A A7 sl

2, LDL oo ik eds 9850l A o] Bald Anja ol el 4715 el 1 A
S vhehith, 123 HDL ZelaeiBol elrlsat el 9830 JPess A4S 5 . 4% B AT
A ARRATL D5 ¢ YT AT AR 9 Aok AEQAReN A% F 92 B4 wge
A g Yot At B 5 U Roleks 7

FAAEEdE Aol glglon, 459 A4 AWz A

AT WRATE S APA Wk B 3 F)Y 850 xaloln] Aulg) AEelx| g

U e el 247k QA7 EAL A BEAD o ATEgos 47

ol 2m] Q= o)t AAUTHER 4). ShA, d=stolwy X|ujellA xS} AA7)s

<] gt AL QAN 11 Avp= o)
012259 fEean Atk F FHU2HE TR GESE QX)) v

K—GDS 57} 167 o]4del ol =& SSI, 8k L RyP T gy, T 2HYAHE BT} =95

»7) sy, B & ZulAHE, HDL EEaHE, 59

12 7)550] £A4] btk AT AP E Qi) 1

LDL o261 5218 ugov, ok $850 A4 e 71E ofe) dvalis dawdld d3ess o

At SRIA7] SE-E, BEAAEETE iAol 3 #A ke ol ® & EUAEEF LDL FEAHE
& HOFH(E b) o ¥AE Fu AUk

B AT A7) AT e dYAATE 1

a a oM HDL ZEAelEwt gAvizaols =4 vet

ko o] Razay SV AFollA Xujgkalatel A o
60A] o]7e] =21 165X A5, 3578, A Z7) vld] 84 HDL Z@AHEC] W¥ekom, Mer-
AL, FEAAEES ARSI AR Fel7 = A ched $2Y9] dTtoA] d3 HDL ZalAE|29] vk

— 214 —



A} Q7150 AE AR vledthe A At

re

Manous 57 ¢] dA7tellA] vyt ulg} 2
A} Rk opz} T AFeAE e HDL = Ea
g Eo] 71999 oljg} o] k= 3 2 Al
A9 HDL Z2HZY QIA7)52] olde] fasdo] ¢
8] U A7} obdE AIE ¢ 9l& Zelth HDL
Qiﬂ’\ﬁﬂiﬂr OW ]%ﬂrﬂ e

01
o A&t AA7IA (synaptlc plast1c1ty)9] Ao
Fad 9gg a1 9om,” amyloid plaque?] F&

JEAQ! amyloid £ T2 tia} 2 =l 3t
g ogks gty geA Y Fdds 1 g
A8 Fei w2 HDL 2 2SS AFAHE
gao] gAdo] gk s

S, B AT AieMe 23 s % Fux

e

K|

]%’58 E, Lt‘?’l’ﬂ] EO]E} l—"ﬂ/\EﬂE\_ o%/‘]
ol A3t o AEA

goM FAAHES F7FIA
U AAg R AREUS Aol T7F e A
sty Jen FUAHE A Folt
sk AlzEde) slebd Al EYERY] | 1
el ool Eolsol H9 Ared &5 ArE
o7 drk. B ZUAHES AHEO|E S22
AT A\ E sfie ol T2t dgist 45 =
P AHE Y] WAE 5 AEZEEAL] g=we] o
AN zad = Ak o] oA Ropd, v ¥
& FHUAHE] A5 AstAl7)aL, AREds &
do] 9l Fas B AR el Qlvks Ay A
TR urh vk & Zoltk Y Jefu 2 AT
M= BT ZEAHE w57 e A el
Stk AR Q1 = QA ‘;\L g5 2
E L9} AALaL o] AvdS
= A= 6041 o1 wQIQlTrellA J
PAAEE, 25, A dEds %}O}EJJ} 2
out vk &2 AlRHEe] SiSiek A, U s
oM w9 a5 Adedor Esk B A

A%, AR 2910l thshA Bk sk B,
P BARAE SOt AVl 9 Fi
o Mg} 0 WSS TESH Qg A, $8%
¥ WA DS @AY SRS ugsnE,
SR A2 SRS WA Fr AT
Aol alrk

-
2 £

Aol A= MMSE-KC 47} 1.5SD wlutel 9l
A7Tsol oldol = v A A7 of el
uke} AREstete] QIA75 927, AAbaL A
SEE HsRlt 715 ddtelM e} niry A = uhe
WEFEY A7 Adks Yehlle W MMSE-
KC 5, du4 °%Z§ L e ikt

], %C’ZOI 1= iOLOM IR R w9
SSI A7t & Zlow A & & 1]
HDL Fd2HE, LDL FHAHEC] $557% 2%
gol Aglony, olgjst YA Ao} AFARIL Aol
frofst Awds HolA ekotrh MMSE-KC7} 1.5SD
o]l FollA HDL ZeAEE 557} &9tk

B A7 A7) BEe] @PAAEE A
A eR1Q1rA] -E5s s flete] Hast
the 348 2§k 0 el gaerale] A} A
Aet SFEAF7} mRIQlTrellA 1A75e] Y -8
49 .Moﬂ = —3— % 707 ek o

7} 808
Zelut
F BOL: QU7)% - 0l 9-8F - Akl AR
S

1. Razay G, Vreugdenhil A, Wilcock G. The metabolic
syndrome and alzheimer disease. Arch Neurol 2007;64:
93-96.

2. Arvanitakis Z, Wilson RS, Bienias JL, Evans DA, Ben-
nett DA. Diabetes mellitus and risk of Alzheimer di-

— 215 —



n

10.

11

12.

13.

14.

16.

sease and decline in cognitive function. Arch Neurol 2004;
61:661-666.

. Heron DS, Shinitzky M, Hershkowitz M, Samuel D.

Lipid fluidity markedly modulates the binding of sero-
tonin to mouse brain membranes. Proc Natl Acad Sci U
S A 1980;77:7463-7467.

. Ballmaier M, Toga AW, Blanton RE, Sowell ER, La-

vretsky H, Peterson J, et al. Anterior cingulate, gyrus
rectus, and orbitofrontal abnormalities in elderly depres-
sed patients: an MRI-based parcellation of the prefrontal
cortex. Am J Psychiatry 2004;161:99-108.

. Eckert GP, Cairns NJ, Maras A, Gattaz WF, Muller

WE. Cholesterol modulates the membrane-disordering ef-
fects of beta-amyloid peptides in the hippocampus: spe-
cific changes in Alzheimer’s disease. Dement Geriatr Co-
gn Disord 2000;11:181-186.

. Kivipelto M, Helkala EL, Hanninen T, Laakso MP,

Hallikainen M, Alhainen K, et al. Midlife vascular ria
sk factors and late-life mild cognitive impairment: A poa
pulation-based study. Neurology 2001;56:1683-1689.

. Romas SN, Tang MX, Berglund L, Mayecux R. APOE

genotype, plasma lipids, lipoproteins, and AD in com-
munity elderly. Neurology 1999;53:517-521.

. Partonen T, Haukka J, Virtamo J, Taylor PR, Lonng-

vist J. Association of low serum total cholesterol with ma-
jor depression and suicide. British Journal of Psychiatry
1999;175:259-262.

. Colin A, Reggers J, Castronovo V, Ansseau M. [Lipi-

ds, depression and suicide] . Encephale 2003;29:49-58.
Tanskanen A, Vartiainen E, Tuomilehto J, Viinamiki
H, Lehtonen J, Puska P. High serum cholesterol and
risk of suicide. Am J Psychiatry 2000;157:648-650.

. McCallum J, Simons L, Simons J, Friedlander Y. Low

serum cholesterol is not associated with depression in
the elderly: data from an Australian community study.
Australian and New Zealand Journal of Medicine 1994;
24:561-564.

Reuben DB, Ix JH, Greendale GA, Seeman TE. The
predictive value of combined hypoalbuminemia and hy-
pocholesterolemia in high functioning community-dwel-
ling older persons: MacArthur Studies of Successful Ag-
ing. J Am Geriatr Soc 1999;47:402-406.

Kim JE, Shin DH, Yoon SW, Baek JH, Jeon DW, Mo-
on JJ, et al. Risk factors for suicide and depression in
the elderly over sixty years of age. J Korean Soc Biol Ther
Psychiatry 2010;16:46-53.

Jung IK, Kwak DI, Shin DK, Lee MS, Lee HS, Kim
JY. A reliabilty and validity study of geriatric depres-
sion scale. J Korean Neuropsychiatr Assoc 1997;36:
103-112.

. Beck AT, Kovacs M, Weissman A. Assessment of sui-

cidal intention: the Scale for Suicide Ideation. J Consult
Clin Psychol 1979;47:343-352.

Shin MS, Park KB, Oh KJ, Kim ZS. A study of stici-
dal ideation among high school students: the stuctural

— 216 —

17.

18.

19.

20.

21.

22,

24.

25.

26.

217.

28.

29.

relation among depression, hopelessness, and suicidal
ideation. Korean J Clin Psychol 1990;9:1-19.

Koenig HG, Meador KG, Cohen HJ, Blazer DG. Self-
rated depression scales and screening for major depres-
sion in the older hospitalized patient with medical illness.
J Am Geriatr Soc 1988;36:699-706.

McGivney SA, Mulvihill M, Taylor B. Validating the G-
DS depression screen in the nursing home. J] Am Geriatr
Soc 1994;42:490-492.

Hachinski VC, Iliff LD, Zilhka E, Du Boulay GH, Mc-
Allister VL, Marshall J, et al. Cerebral blood flow in
dementia. Arch Neurol 1975;32:632-637.

Hughes CP, Berg L, Danziger WL, Coben LA, Martin
RL. A new clinical scale for the staging of dementia. Br
J Psychiatry 1982;140:566-572.

Gabryelewicz T, Styczynska M, Luczywek E, Barczak
A, Pfeffer A, Androsiule W, et al. The rate of conver-
sion of mild cognitive impairment to dementia: predic-
tive role of depression. Int J Geriatr Psychiatry 2007;
22:563-567.

Barnes DE, Alexopoulos GS, Lopez OL, Williamson JD,
Yaffe K. Depressive symptoms, vascular disease, and mi-
1d cognitive impairment: findings from the Cardiovas-
cular Health Study. Arch Gen Psychiatry 2006563:273-
279.

. Reuben DB, Ix JH, Greendale GA, Seeman TE. The

predictive value of combined hypoalbuminemia and hy-
pocholestrolemia in high functioning community-dwell-
ing older persons: MacArthur Studies of Successful Ag-
ing. J Am Geriatr Soc 1999;47:402-406.

Kivipelto M, Helkala EL, Hinninen T, Laakso MP,
Hallikainen M, Alhainen K, et al. Midlife vascular risk
factors and late-life mild cognitive impairment: A popu-
lation-based study. Neurology 2001;56:1683-1689.

Yaffe K, Barrett-Connor E, Lin F, Grady D. Serum
lipoprotein levels, statin use, and cognitive function in
older women. Arch Neurol 2002;59:378-384.

Notkola IL, Sulkava R, Pekkanen J, Erkinjuntti T,
Ehnholm C, Kivinen P, et al. Serum total cholesterol,
apolipoprotein E epsilon 4 allele, and Alzheimer’s disea-
se. Neuroepidemiology 1998;17:14-20.

Evans RM, Emsley CL, Gao S, Sahota A, Hall KS,
Farlow MR, et al. Serum cholesterol, APOE genotype,
and the risk of Alzheimer’s disease: a population-based
study of African Americans. Neurology 2000;54:240-
242.

Merched A, Xia Y, Visvikis S, Serot JM, Siest G. De-
creased high-density lipoprotein cholesterol and serum ap-
olipoprotein Al concentrations are highly correlated with
the severity of Alzheimer’s disease. Neurobiol Aging
2000;21:27-30.

Ward MA, Bendlin BB, McLaren DG, Hess TM, Gal-
lagher CL, Kastman EK, et al. Low HDL Cholesterol
is Associated with Lower Gray Matter Volume in Cog-
nitively Healthy Adults. Front Aging Neurosci 2010;2.



33.

pii:29.

. Singh-Manoux A, Gimeno D, Kivimaki M, Brunner E,

Marmot MG. Low HDL cholesterol is a risk factor for
deficit and decline in memory in midlife: the Whitehall
II study. Arterioscler Thromb Vasc Biol 2008;28:1418-
1420.

. Michikawa M. Cholesterol paradox: is high total or low

HDL cholesterol level a risk for Alzheimer’s disease? J
Neurosci Res 2003;72:141-146.

. Olesen OF, Dagg L. High density lipoprotein inhibits

assembly of amyloid beta-peptides into fibrils. Biochem
Biophys Res Commun 2000;270:62-66.

Reiss AB, Siller KA, Rahman MM, Chan ES, Ghiso J,
de Leon MJ. Cholesterol in neurologic disorders of the
elderly: stroke and Alzheimer’s disease. Neurobiol Ag-
ing 2004;25:977-989.

. Cockerill GW, Huehns TY, Weerasinghe A, Stocker C,

Lerch PG, Miller NE, et al. Elevation of plasma high-
density lipoprotein concentration reduces interleukin-1-
induced expression of E-selectin in an in vivo model of
acute inflammation. Circulation 2001;103:108-112.

. Paterno R, Ruocco A, Postiglione A, Hubsch A, And-

resen I, Lang MG. Reconstituted high-density lipopro-
tein exhibits neuroprotection in two rat models of stroke.
Cerebrovasc Dis 2004;17:204-211.

. Reuben DB, Ix JH, Greendale GA, Seeman TE. The

predictive value of combined hypoalbuminemia and hy-
pocholestrolemia in high functioning community-dwell-
ing older persons: MacArthur Studies of Successfun Ag-
ing. J Am Geriatr Soc 1999;47:402-406.

. Partonen T, Haukka J, Virtamo J, Taylor PR, Lonn-

qvist J. Association of low serum total cholesterol with
major depression and suicide. Br J of Psychiatry 1999;

=217 —

38.

39.

40.

41.

42.

44.

45.

175:259-262.

Colin A, Reggers J, Castronovo V, Ansseau M. [Lip-
ids, depression and suicide]. Encephale 2003;29:49-58.
Yaffe K, Barrett-Connor E, Lin F, Grady D. Serum
lipoprotein levels, statin use, and cognitive function in
older women. Arch Neurol 2002;59:378-384.

Bove M, Carnevali L, Cicero AF, Grandi E, Gaddoni
M, Noera G, et al. Psychosocial factors and metabolic
parameters: Is there any association in elderly people?
The Massa Lombarda Project. Aging Ment Health 2010;
9:1-6.

Song F, Poljak A, Smythe GA, Sachdev P. Plasma bio-
markers for mild cognitive impairment and Alzheimer’s
disease. Brain Res Rev 2009;61:69-80.

Cramer C, Haan MN, Galea S, Langa KM, Kalbfleis-
ch JD. Use of statin and incidence of dementia and cog-
nitive impairment without dementia in a cohort study. Ne-
urology 2008;71:344-350.

. Sparks DL, Kryscio RJ, Sabbagh MN, Connor DJ,

Sparks LM, Liebsack C. Reduced risk of incident AD
with elective statin use in a clinical trial cohort. Curr Al-
zheimer Res 2008;5:416-421.

Haag MD, Hofman A, Koudstaal PJ, Stricker BH, Br-
eteler MM. Statins are associated with a reduced risk of
Alzheimer’s disease regardless of lipophilicity. The Rot-
terdam Study. J Neurol Neurosurg Psychiatry 2009:80:
13-17.

Sparks DL, Kryscio RJ, Connor DJ, Sabbagh MN,
Sparks LM, Lin Y, et al. Cholesterol and cognitive per-
formance in normal controls and the influence of elec-
tive statin use after conversion to mild cognitive impair-
ment: results in a clinical trial cohort. Neurodegener Dis
2010;7:183-186.



