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Objective © The purpose of this study is to find out the etfect of ApoE genotype in correlation between metabolic syndrome
and cognition of the elderly in the community.

Methods : A total of 1,305 subjects (440 men and 865 women) aged 60-98 years were analyzed from preliminary data of
Gwangju Dementia and MCI Study (GDEMCIS). The metabolic syndrome was assessed as defined by the modified National
Cholesterol Education Program Adult Treatment Panel II1 (NCEP ATP II1). The study questionnaire consisted of demo-
graphic characteristics, current and past illness history, drug history, family history of dementia and stroke, and Korean
version-Mini Mental State Examination (K-MMSE). We also examined ApoE genotype and analyzed associated factors with
metabolic syndrome.

Results : Metabolic syndrome was present in 28.6% of the subjects {13.4% of men and 36.3% of women). On multiple
logistic regression analysis, low serum HDL cholesterol was associated with an increased risk for cognitive impairment (K-
MMSE score < 17) adjusted by age, sex, educational level, and smoking in the presence of ApoE ¢ 4 allele (OR 0.95, 95%
C10.92-0.99).

lonclusion : These results suggest that serum HDL cholesterol may affect cognitive function in the elderly in the presence
of ApoE ¢ 4 allele. (J Korean Neuropsychiatr Assoc 200645 (4) :349-356)
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Table 1. Baseline characteristics of the 1305 participants by presence of the metabolic syndrome

Without MS (n=932) With MS (n=373)

N (%) N (%) pvalie
Sex Male 381 (40.9) 59 (15.8) <.0001*
Female 551 (89.1) 314 (84.2)
Age (years)* 725+ 6.4 724+ 60 0797
60-69 320 (34.3) 123 (33.0)
70-79 470 (50.4) 200 (53.6)
80— 142 (15.2) 50 (13.4)
Education (years)* 46+ 44 346+ 37 <.00017
Literacy No 148 (16.8) 86 (23.1) 0.0027
Yes 784 (84.2) 287 (76.9)
Marital status Married/Remarried 607 (65.1) 198 (53.1) 0.0002F
Widowed/Divorced/Separated 325 (34.9) 175 (46.9)
Number of family living together* 30+ 18 32+ 19 0.14"
Physical measure
Height (cm)* 1554+ 9.2 1623+ 7.7 <0017
Weight (kg)* 575+ 9.6 597+ 846 <0001 "
BMI (kg/m2)* 238+ 33 257+ 30 <0017
WC (cm)* 828+ 85 882+ 7.2 <0001"
EKG Normal 655 (70.1) 196 (52.5) <0001*
Abnormal 277 (29.7) 177 (47.5)
Systolic BP (mmHg) * 130.5+18.9 137.0%185 <00017
Diastolic BP (mmHg) * 80,9104 83.6+10.2 <.0001"
Fasting glucose (mg/dL)* 113.4+27.4 128.4+32.2 <.00017
TC (mg/dL)* 206.0+38.0 2222+434 <0001 "
Triglyceride (mg/dL)* 139.8+569.2 184.7+84.0 <0001t
LDL-cholesterol (mg/dL)* 120.8+£34.9 135.5+39.7 027!
HDL-cholesterol (mg/dL)* 572+14.6 49.9+13.0 <.00017"
ApoE €2 12 42 0.3%°
€3 912 365
cd 148 67

* : Mean£8D, T : Student t-test, ¥ : Chi-squared test, § : Chi-squared tfest for trend. MS : Metabolic Syndrome, WC @ Waist Circum-

ference, TC : Total Cholesterol
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Table 2. Relationship of K-MMSE score and K-MMSE z-score with diagnostic components of metabolic syndrome

Variables (N) K-MMSE, Mean £=SD pvalue * K-M,\;/I:gnzzzgre,f pvalue *

MS1 No (540) 22.2+5) 0.03 -1.78+1.8 0.09
Yes (628) 21548 ~157+£1.8

MS2 No (414) 21.9+5.0 0.65 -1.64x17 0.82
Yes (791) 21.8+4.9 -1.67+1.9

MS3 No (464) 222+48 0.07 ~1.68+1.9 0.67
Yes (697) 217150 -1.62+1.8

Ms4 No (657) 21.8+4.8 0.96 -1.65+1.8 0.89
Yes (373) 21.8x4.7 -1.67%1.7

MS5 No (641) 22.1+47 0.001 -1.70+£1.7 0.29
Yes (269) 20.9+5.0 -1.54+1.8

MS No (932 22.0+5.0 0.0 -1.64+1.7 0.86
Yes (373) 212149 ~-1.67+1.8

« 1 Student t-test, T : K-MMSE z-score= (K-MMSE score-Mean) /SD. MS1 : Abdominal obesity as defined by Asian-Pacific guideline :
290 cm for men and =80 cm for women, MS2 : Blood pressure 2 130/85 mmHg, MS3 : Fasting blood glucose =110 mg/dL, MS4 :
Triglyceride 2 150 mg/dL, MS5 : Low HDL-cholesterol <40 mg/dL for men, <560 mg/dL for women, MS : Metabolic Syndrome

Table 3. Relationship of diagnostic components of metabolic syndrome and low K-MMSE by presence of ApoE4

Apok4 (—), n=1087 ApoE4d (+), n=214 Total, n=1301
K-MMSE >17  K-MMSE <17 K-MMSE >17  K-MMSE <17 K-MMSE >17  K-MMSE <17
Variables n=886 n=201 o] n=183 n=31 Io) n=1069 n=232 p
N (%) N (%) N (%) N (%) N (%) N (%)
MS No 645 (72.8) 138 (68.7} 0.24 131 (71.6) 16 (51.6} 003 776 (72.6) 154 (66.4) 006
Yes 241(27.2) 63 (31.3) 52 (28.4) 15 (48.4) 293 (27.4) 78 (33.6)
MST  No 368 (46.3) 77 (44.0) 0.58 84 (50.9) 9 (31.0) 0.05 452 (47.1) 86 (42.2) 0.20
Yes 427 (83.7) 98 (56.0) 81 (49.1) 20 (69.0) 508 (62.9) 118 (57.8)
MS2  No 289 (35.3) 66 (36.1) 0.85 48 (28.2) 10 (33.3) 0.57 337 (34.1) 76 (35.7) 0.66
Yes 529 (64.7) 117 (63.9) 122 (71.8) 20 (66.7) 651 (659 137 (64.3)
MS3  No 323 (44.2) 57 (38.3) 0.18 71 (47.7) 12 (42.9) 0.64 394 (44.8) 69 (39.0) 0.16
Yes 408 (55.8) 92 (61.7) 78 (62.3) 16 (67.1) 486 (855.2) 108 (61.0)
MS4  No 388 (60.6) 88 (63.8) 0.49 71 (56.3) 9 (391 0.13 459 (59.9) 97 (60.2) 0.94
Yes 252 (39.4) 50 (36.2) 55 (43.7) 14 (60.9) 307 (40.1) 64 (39.8)
MS5  No 455 (72.9) 92 (67.2) 017 85 (69.1) 8 (34.8) 0002 540 (72.3) 100 (62.5) 0.0}
Yes 169 (27.1) 45 (32.8) 38 (30.9) 15 (65.2) 207 (27.7) 60 (37.5)

*  Chi-squared test, low MMSE : K-MMSE =17. MS1 : Abdominal obesity as defined by Asian-Pacific guideline : =90 cm for men
and >80 cm for women, MS2 : Blood pressure = 130/85 mmHg, MS3 : Fasting blood glucose =110 mg/dL, M34 : Triglyceride > 150
mg/dL, MS5 : Low HDL-cholesterol <40 mg/dL for men, <60 mg/dL for women, MS : Metabolic Syndrome

TARLAY &7 B2 T Age] WEE ¥ 3o A (£2=6.08 p=0.01).
Alé}aiu}. 53], ApoE &4 tid&127F 5490 Hytelr
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O] -

FA~"HEES, 181 ATl Q) 9 91271 ASHK-MMSE<17)9] 985F 2ol 7] g&iA ApoE
SRR AW 7 fo sk WtH 2 ?=4.92, p=  e4 P ARe] 5o wlet zhz} chHek 2 A AE 3
0.03; x°=3.90, p=0.05: x°=9.87, p=0.002). ApoE  F¥4& Aldadet. 71 Axt %7 I 9 HDLew
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Table 4. Logistic regression analysis for low K-MMSE with HDLc by presence of ApoE4
Apo E4 (=) Apo E4 (+)
(R square=238.6, p=<0.0001) (R square=235.8 p=<0.0001)
B8 (SD) p-value O(ggo:, rglﬂ)o A (SD) p-value O(ggoz r(CJT;o
Intercept -83 (1.54) <0.0001 - —~7.48 (3.64) 0.040 -
HDLe —-0.002 0.80 1.00 (0.98-1.01) -0.05 (0.03) 0.02 0.95 (0.92-0.99
Age 011 (0.02 <0.0001 111 (1.07-1.16) 0.12 (0.05) 0.01 113 (1.03-1.24)
Sex (male vs. female) -0.23 (0.33) 0.49 0.80 (0.42-1.52) —0.59 (0.96) 0.10 0.20 (0.03-1.34)
Education level -0.41 (0.06) <0.0001 0.66 (0.59-0.74) -0.15 (0.10) omn 0.86 (0.71-1.04
Present smoking (yes vs. no) 0.42 (0.36) 024 1.83 (0.75-3.09) 1.11 (.01 0.27 3.04 (0.42-21.9)

Adjusted for age, education level, sex and smoking status, low MMSE : K-MMSE <17
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