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Comparative of the Nutritional Status and Correlation of Cardiovascular Disease
in Type I Diabetes Mellitus Patients with Metabolic Syndromes
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ABSTRACT

This study was designed to investigate the correlation between nutrition status and cardiovascular disease in type 2
diabetes patients with metabolic syndrome. The subjects were 66 patients and divided into Non MS (a group without
metabolic syndrome, n = 37) and MS (a group with metabolic syndrome, n = 29). The percentage of patients accom-
panying metabolic syndrome was 43.9% and family history such as DM, skipping meal and eating speed were higher in
MS (P <0.05) The average values of BMI, body fat (%), waist circumference were significantly higher in patients of
MS than that of Non MS. For hamatological values, MS showed higher FRS, HOMA-IR, LDL-Cholesterol, CRP. Per-
centage of FRS was 21.63% in MS that is relatively higher in comparison with 16.81% in Non MS. Moreover, the inci-
dence of cardiovascular disease appeared 13.8% in MS that is higher than 2.7% in Non MS. The intake of sodium and
vitamin E were higher, but the intake of fat, vitamin A and zinc were lower in MS than in Non MS. Close correlations
were elucidated among FRS, occurrence of cardiovascular disease, weight, waist circumference, Total-Cholesterol, LDL-
Cholesterol, sodium in both groups. In conclusion, cardiovascular disease risk factors would be higher in type 2 diabetes
patients with metabolic syndrome and there were distinctive patterns that were associated with hamatological values,
nutrition intake risk factors. This result should be considered when designing nutrition study and intervetion programs.

(Korean J Nutr 2008; 41(4): 327~340)

KEY WORDS : nutritional status, occurrence of cardiovascular disease, type Il diabetes mellitus, metabolic syndrome.
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e 987t 22231 CAN Pro (Computer Aided
Nutritional Analysis Program) H&7H (3t eFers],
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o] g3te] F3k3tt. ¥E4d (Fasting Blood Sugar, ©|3}
FBS), 2417t & ¥4 (Postprandial 2hr Blood Sugar, ©]
&} PPBS), @384 (HbA1C), C-peptide, Insuline
AHetEa A~WE Creactive protein (©]8F CRP)2 ELISA
kit (Euroimmon, Luebak, Germany) S AF&-&to] 4%
t}. Blood Pressuret AF58$7] (Fully automatic blood
pressure monitor, BP-750A, Japan) & A}galo] ZEAF
ElolA 23] v S4stglom Figks o] &l Qe
A A& Frh=s AEdAZAS (Homeostasis Model
Assessment of Insulin Resistance, ©]3} HOMA-IR) &
ol g3l o, Ty 2 ¥4 e 3l APgsisith
HOMA-IR = fasting insulin (#IU/mL) X fasting
glucose (mmol/L) /22.5
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FRS (Framingham Risk Scoring)Z o]§-3 Al
A3 Y= Yo

Ay stol| tist 9131 7P FoiAke] Framingham
109 98% (%)= Framingham risk tables'ol whe}h
(Table 2) Antete] Br7letiet. =uf sh=A4 - A
33l ol &= FRSE $HFE wiglste] 2aReloln dniel
S0] g o] & ALF AlFstal Uk F7P o]
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2 AqAye] BE M= SPSS (Statistical Package

Table 2. Clinical index of the framingham risk scoring

[ : o0 J;] Name Clinical Input Outcome
s Hn]wke] A 9 o| Ul 3
TrEju SRR A Ak $are] i Ee] sl Framingham Age Miocardial Infarction
71 4 101 ATP II 7152 YA} > 102 cm, 93#F > 88 risk scoring Gender Sudden Death
] 7] ] ]E7‘]7]:[L (WHO)Q} /q] ] ]‘ﬂ'ﬁ'ﬁ (Inter- Total-cholesterol Angina
. .. . HDL-cholesterol
national Association for the Study of Obesity, IASO) ©]
i} Blood pressure
A AAgE ofAlolRle] 711 WAF > 90 cm, oA > Diabetes
emi 2A310] 455, smoker
Table 1. Definition of the metabolic syndrome
WHO (1998) NCEP-ATP Il (2001) IDF (2005) This Study
ek 9, IFG," IGTY ®= A 1-57 Sl ERu v 919 oAt 9&elxt 1-57 Fo
Adad AqFAdol 37N o]l B4 1-471 Foll 27] o]dl B+ 37N o]l B4
918elA 1-471 F 270
ol A4
93 <zt WHR? Waist circumference Zy W9 g EY Waist circumference

w>0.8, % >0.85
BMI? > 30 kg/m’

Triglyceride = 150 mg/dI
HDL-cholesterol

<35 mg/dl
o] <39 mg/dl

Blood pressure
> 140/90 mmHg

Micro proteinuria
>20 p¢g/min

> 102 cm
o] > 88 cm

Triglyceride > 150 mg/dI
HDL-cholesterol

@ <40 mg/dl
o] <50 mg/dl

Blood pressure
> 130/85 mmHg

Fasting blood glucose
> 110 mg/dl

71%01] w2}

Triglyceride = 150 mg/dI
Ee FEXR
HDL-cholesterol
@ <40 mg/dl
o] <50 mg/dl
Ee gEAR
Blood pressure
> 130/85 mmHg
Ee GEAR
Fasting blood glucose
> 100 mg/dI

T = (:LL /(] 1—4.

A

> 90 cm
o] > 80 cm

Triglyceride > 150 mg/dI

HDL-cholesterol
@ <40 mg/dl
o] <50 mg/dl

Blood pressure
> 130/85 mmHg

Fasting blood glucose
> 110 mg/dl

T = (:LL /(] 1—4.

A

1) IFG: impaired fasting glucose

2) IGT: impaired glucose tolerence
3) WHR: walist hip girth ratio

4) BMI: body mass index
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test, A 242 Pearson correlation coefficient, <%
BA.2 Stepwise analysis@ #4189t} =3k A g2
A= F7PEE sty flste] sensitivity 9 speci-
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AR= 299 (o]&} EH"FS—“F ZRk MS group) ©91
A7 G GEAN-E, FudA Ak%g—: -
3t 2 atolE HolA| okghan, Frel vigh 715
717} 10.8%, 34.5%% thAksS whkro]l AR =
A YERETE (p < 0.05). AAF 9 AEETS dotrr] 9
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om, o] FEZ - o4F el HASIIH. B BMI
= 1, 22k AP E’_% OAR7E Aol mlel] 7 UebtaL, o
ZHe] BMI= FAFH el ot oj#ke] B9 daA|
o] 2ol A1 Bk (hem|Rtets], g dA S A
ARA g A7) ol Falgith A $- ahb of - F-of
wkek BMIS| W3hs thiks$- Sibke ofzfellf 12F Al7]ef
Ao R A destth 53] 1248} 22F A5 A71E
s o, FeF o 23AI7]el #A VbR (p <
0.05). AAWHE (% Body fat) w4 Aol Slofx=

BMIS} 22 Z%E HRAoH, tiksF Fukrels A4
HH & froF o R BMI B o ##Ade] %A vebst

t} (p<0.00D). 3=de WHR (318]/9H el =dm],
Waist Hip girth Ratio) = 22} A7 A|7]0A 3lg|Ed=
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7kt 131, WHOONA Al vgkkd 23k 2hay 9
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Table 3. General characteristics and eating habits in the subjects

First survey (2003)

Variables Non Ms” Ms? p-
(n = 37) (n=29) value
Age (yn 53.95 + 8.46” 56.86 + 7.85
Gender (N)-Men/Women 24/13 10/19
Duration of DM” (yr) 359 +6.39 3.78 +5.51
Family history of DM N (%) 4 (10.8) 10 (34.5) *
Medication usage of DM 18 (48.6) 12 (41.4)
Medication usage 4 (10.8) 4 (13.8)
of anti-hypertensive
Appetite N (%)
Very well 25 (67.6) 16 (55.2)
Good or bad in sometime 11 (29.7) 10 (34.5)
Always bad 1(27 3 (10.3)
Three meals per day *
Yes 27 (73.0) 16 (55.2)
No: Skip meal breakfast 3(8.1) 7 (24.1)
lunch 6 (16.2) 5 (17.3)
dinner 1(27 1(34
Eating speed *
Fast 18 (48.6) 17 (58.7)
Nomal 17 (45.9) 11 (37.9)
Slow 2(5.4) 1(34)
Exercise
Regular 10 (27.0) 8 (27.6)
Irregular 27 (73.0) 21 (72.4)
Alchol consumption
Yes 17 (45.9) 10 (34.5)
No 20 (54.1) 19 (65.5)
Smoking
Yes 11 (29.7) 7 (24.1)
No 26 (70.3) 22 (75.9)
Experience of diet
education
Yes 11 (29.7) 7 (24.1)
No 26 (70.3) 22 (75.9)

1) Non MS: a group without metabolic syndrome
2) MS: a group with metabolic syndrome

3) MeantS.D : meantstandard deviation

4) DM: diabetes mellitus

*: p<0.05 by chi-square test
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First survey (2003)

Second survey (2007)

Variables 5 > 5 p-value®
Non MS” (n =37) MS” (n = 29) p-value” Non MS (n = 37) MS(n = 29) p-value
BMI (kg/m?)?-M® 22.80 *+ 1.49 24.33 = 6.90 23.00 * 6.12 25.21 + 9.16
w 24.36 + 3.53 27.54 + 3.99 * 25.04 + 9.53 28.20 + 4.00 *
Body fat (%)-M 19.25 + 5.24 23.30 + 8.87 o 20.02 + 4.82 22.74 + 9.01 o
w 23.62 + 7.21 26.75 + 7.02 b 24.05 + 6.87 29.13 + 5.02 e i
? (cm)-M 88.64 + 7.35 92.58 + 6.14 90.02 + 2.11 96.62 + 3.25 *
w 78.63 * 5.68 82.55 + 8.41 80.25 + 4.20 85.38 + 7.18 *
WHR®-M 0.91 + 0.22 0.94 + 0.11 0.90 + 0.14 0.93 + 0.13
w 0.82 + 0.08 0.86 + 0.12 0.84 + 0.09 0.87 + 0.07

1) Non MS: a group without metabolic syndrome

2) MS: a group with metabolic syndrome

3) p-value: significant probability between two groups either accompanying MS or not

4) p-value: significant probability between both research years
6) M: men, W: women
8) WHR: waist hip girth ratio

Table 5. Blood profiles in the subjects

5) BMI: body mass index = weight (kg) /[height (m)]*
7) WC: waist circumference
#: p<0.05, ###: p<0.001

First survey (2003)

Second survey (2007)

Variables m ~ = p-value”
Non MS” (n =37) MS” (n=29) p-value’ NonMS (n=37) MS(n=29 p-value
FBS (mg/d))® 150.30 + 63.42  145.74 + 43.55 * 162.76 + 43.05  135.52 + 41.97 * *
PPBS (mg/dh)® 285.11 + 24.76  242.45 + 85.85 * 216.05 + 48.49  192.38 + 63.34
HbA1C (%)” 7.40 = 2.16 8.88 = 2.30 8.81 + 1.76 7.96 + 1.48
C-peptide (ng/ml) 3.25 + 2.09 358+ 2.14 3.04 + 1.16 3.36 + 1.85
Insulin ( z21U/ml) 9.03 + 9.46 9.80 + 9.11 9.14 + 5.50 9.61 + 4.64
HOMA-IR® 2.05 + 051 297 + 0.47 * 255+ 0.68 3.06 = 0.33 * *
Triglyceride (mg/dl) 172.30 + 95.48  194.17 + 98.23 167.51 + 59.43  202.00 + 96.25
Total-cholesterol (mg/dl) 202.41 + 43.61  219.17 + 52.95 216.86 = 41.49  244.00 + 58.07 *
LDL-cholesterol (mg/dl) 129.46 + 3551  141.52 + 43.22 * 124.11 + 31.11  144.45 + 40.11 * *
HDL-cholesterol (mg/dl) 42.51 + 12.79 4492 + 17.81 43.73 + 12.00 43.40 + 15.99
Apolipoprotein A (mg/dl) 173.39 = 48.49  184.95 + 54.39 171.82 + 43.30  165.65 * 41.05
Apolipoprotein B (mg/dl) 110.96 = 36.90  110.72 + 48.89 121.47 + 34.89  130.27 * 45.92 *
C-reactive protein (mg/dl) 093 + 2.14 2.05+ 3.18 > 0.52 + 0.95 1.05 + 1.30 * *
SBP® (mmHg) 127.68 += 15.46  138.37 + 15.54 116.50 = 8.94 130.54 + 11.36 *
DBP*® (mmHg) 91.49 + 11.77 89.21 + 13.64 86.58 + 16.90  87.63 * 1551
Occurrence of cardio- - - - 1 (2.7%) 4 (13.8%) * -
vascular disease N (%)
Cardiovascular disease- 16.81 + 4.18 21.63 + 6.04 > - - - -

11)

risk over 10 years (%) : FRS

1) Non MS: a group without metabolic syndrome

2) MS: a group with metabolic syndrome

3) p-value: significant probability between two groups either accompanying MS or not

4) p-value: significant probability between both research years
6) PPBS: postprandial 2 hr blood sugar

8) HOMA-IR: homeostasis model assessment of insulin resistance
10) DBP: diastolic blood pressure

%1 p<0.05, #+: p<0.01

5) FBS: fasting blood sugar

7) HbAIC: hemoglobin AIC

9) SBP: systolic blood pressure
11) FRS: framingham risk scoring
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A= 47 16.81%9) 21.63%% HAKSS w9 12k Aol 7 #3247 66 015 0193 69 (14 ¢
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 Table 73 23 19 H YepARE dme s Lo o T s e 6
01]}‘1L (Table 6) 17(}‘ ?i:,L)\]OH-L‘_L l:l‘ ViLZl' %é_]', ]’}’Eﬁ%‘, o];ﬂ oz 17%7” 1/}—15}— 7]%] }H_ﬂ}\}EHoﬂ}\iL, A=t B o
= e Bl J__ = e 4 -
HER B, BelaHEs $Aaeld, 22 A o o T ol e
o i e P ATAICN Aol ghol, RE el GEFe
A, 9, A%, e, ellsh HiEk) Bl felg o S T
Aolg gtk Ty thgAtel AF 1 ke @ T ST OT T o e
“H S EAE A3} (Table 7)olME 12 972l FRS (Framing Risk Scoring), MEHARt S NS
5 g QL HER, 2, HlER EolA, 23 Aol F QECIAL I A MAT| A
= AW, UESF, ofd, v A, BlER] Eolq f2]2d FRS, Adads s, die$ A 9 dda
Table 6. Daily nutrient intakes in the subjects
Variabl First survey (2003) Second survey (2007) ue”
anables Non MS” (n = 37) MS” (n = 29) p-value” Non MS (n = 37) MS (n = 29) p-value vale
1) 2) 3) p

Calorie (kcal)
Carbohydrate (g)
Protein (g)

Fat (g)

Fiber (g)

Calcium (mg)
Phosporous (mg)
Iron (mg)

Sodium (mg)
Potassium (g)
Zinc (mg)
Vitamin A (g RE)
Vitamin B; (mg)
Vitamin B, (mg)
Vitamin Bs (mg)
Vitamin C (mg)
Vitamin E (mg)
Niacin (mg)

Folic acid (¢g)
Cholesterol (mg)
Total fatty acid (g)
SFA (g)°

MUFA (g)°

PUFA ()"

1994.43 = 402.20
356.36 £ 101.42

79.26 = 21.79
46.55 = 22.46
7.56 * 3.00

638.63 = 308.48
1110.59 = 333.09
13.63 = 4.34
5257.00 * 1869.59
3155.55 = 891.56
111.14 = 24.99
896.58 £ 481.15

153 £ 1.43
1.16 * 0.39
112 + 0.43
153.83 = 37.96
50.94 =+ 22.72
17.59 *+ 5.39

270.99 £ 104.47
302.91 £ 191.94

19.73 = 12.30
6.14 * 4.50
7.18 £ 5.83
6.42 * 3.59

2130.46 = 449.58
409.98 £ 103.65

81.50 = 23.79
47.29 =+ 21.28
7.92 £ 1.93

679.15 = 264.30
1208.62 = 292.45
16.45 + 5.30
6014.89 * 1384.42
3031.61 = 850.57
110.39 = 14.66
960.28 + 1289.43

113 £ 0.35
1.16 * 0.37
224 + 0.59
196.28 =  37.58
39.63 + 6.43
18.23 = 9.13

299.21 £ 129.44
362.56 £ 219.64

23.04 =+ 13.93
8.51 = 6.10
6.57 £ 4.49
7.97 * 4.70

2007.83 = 361.09

2348.22 = 472.42

*

*

360.01 = 91.86  424.40 + 123.89

79.45 + 20.81 84.78 +  23.66
51.64 = 19.56 65.75 + 25.72 * *

742+ 208 831+  0.15

626.99 + 231.77
1085.47 = 274.73
15.69 *+ 5.13
6059.78 * 1470.86
3036.03 = 813.47
100.96 = 11.73
1114.55 * 1103.17

704.00 = 328.97
1235.97 = 337.00
15.57 = 3.28
6811.59 * 1686.92
3137.95 = 927.04
70.59 = 41.44
983.70 £ 576.98

117 + 041 145+  1.36
123+ 051 121+  0.40
216+  0.58 239+ 072
185.98 = 40.74 213.83 + 47.63
88.53 + 8.25 48.15 + 78.22 *
1823+  6.54 18.73 =  8.46
270.87 + 121.79  287.97 + 99.28

366.33 £ 204.04

401.13 £ 205.29

23.70 = 14.65 26.90 = 19.89
7.07 £ 4.73 8.64 = 7.67
8.82 = 6.14 10.26 *+ 9.34
7.81 * 4.88 8.00 + 4.34

1) Non MS: a group without metabolic syndrome
3) p-value: significant probability between two groups either accompanying MS or not

4) p-value: significant probability between both research years

6) MUFA: monounsaturated fatty acids

*: p<0.05

2) MS: a group with metabolic syndrome

5) SFA! saturated fatty acids

7) PUFA: polyunsaturated fatty acids
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First survey (2003)

Second survey (2007)

Variables — ~ = p-value”
Non MS” (n = 37) MS” (n=29) p-value” Non MS (n = 37) MS (n = 29) p-value

Calorie (kcal) 3053 + 6.15 30.20 + 6.37 30.72 + 552 33.20 + 6.68

Carbohydrate (g) 545+ 155 581+ 1.46 550 = 1.40 6.00 = 1.29

Protein (g) 121+ 0.33 1.15 + 0.33 121+ 031 1.19 + 0.33

Fat (g) 0.71 = 0.34 0.67 = 0.30 0.79 = 0.29 0.92 = 0.36 * *
Fiber (g) 0.11 = 0.04 0.11 = 0.02 0.11 = 0.03 0.11 = 0.00

Calcium (mg) 9.77 = 4.72 9.62 = 3.74 9.59 = 3.54 9.95 = 4.65

Phosporous (mg) 15.74 + 5.10 19.80 + 4.14 * 16.61 + 4.20 17.47 + 4.76

Iron (mg) 0.20 = 0.06 0.23 = 0.07 0.24 = 0.07 0.22 = 0.04

Sodium (mg) 80.49 + 28.62 90.28 + 19.62 * 90.74 + 22.51 99.31 + 23.85 * *
Potassium (g) 48.31 + 13.65 42.98 + 12.05 * 46.46 + 12.44 44.37 + 13.10

Zinc (mg) 1.70 = 0.38 1.56 = 0.20 154 + 0.17 0.99 = 058 *

Vitamin A (g RE) 13.72 + 7.36 13.61 + 18.28 17.05 + 16.88 13.90 + 8.15 *

Vitamin B, (mg) 0.02 = 0.02 0.01 = 0.00 0.02 = 0.03 0.02 = 0.01

Vitamin B, (mg) 0.01 = 0.00 0.01 = 0.01 0.01 = 0.00 0.01 = 0.00

Vitamin Bs (mg) 0.01 = 0.00 0.03 = 0.00 0.03 = 0.00 0.03 = 0.01

Vitamin C (mg) 235+ 058 2.78 = 053 2.84 = 0.62 3.02 = 0.67

Vitamin E (mg) 0.77 £ 0.34 0.46 + 0.09 * 1.35 + 0.62 0.68 + 0.11 *

Niacin (mg) 0.26 = 0.08 0.25 = 0.12 0.27 = 0.10 0.26 = 0.11

Folic acid (1g) 4.14 + 159 424 + 1.83 414 + 1.86 4.07 = 1.40

Cholesterol (mg) 463 = 293 514 + 3.11 560 = 3.12 5.67 = 2.90

Total fatty acid (g) 0.30 = 0.18 0.32 = 0.19 0.36 = 0.22 0.38 = 0.08

SFA (g)° 0.09 = 0.06 0.12 = 0.08 0.10 = 0.22 0.12 = 0.10

MUFA (g)® 0.10 = 0.08 0.09 = 0.06 0.13 = 0.07 0.14 = 0.3

PUFA (g)” 0.09 = 0.05 0.11 = 0.06 0.11 = 0.08 0.11 = 0.06

1) Non MS: a group without metabolic syndrome

2) MS: a group with metabolic syndrome

3) p-value: significant probability between two groups either accompanying MS or not

4) p-value: significant probability between both research years
6) MUFA: monounsaturated fatty acids

*: p <0.05

A o] S A% A= Table 8—-A, B, C%
Z2th FRS, 833 B8 &S FHUFE, vhiA Qx
Lo ERisg 189, ola=

sttt diAkeE
A, 71549, AF, slglEd], BMIL FBS, Total-choleste-
rol, LDL-cholesterol, HDL-cholesterol&# 3} A&7
S gES 54, A%, slelEd, FBS, CRP, HOMA-IR,
Total- cholesterol, HDL-cholesterol, Apolipoprotein B
St £o2Q #HHAS Btk FRSSF A48 Ay
& MR FoF R =2 AAGE YEISITE 45 9
2 AFEEIg) ARAE AT AifellA, trsS st
0 4% FRSE YEFI LA A5, Hda2
3 AES oy, G, W A GEER, ofd, ol
oRA, FSPAIAL AFFlA o)Al BdE vERITE
NS HBRIRe] 2o

B AT ARG AT

A

5) SFA! saturated fatty acids
7) PUFA: polyunsaturated fatty acids

Y= Table 99} Atk 7P & 92 A= o= e
W = FyEd¥y, 1 o2 FBS > 8% > Tri-
glyceride > HDL-cholesterol <=0 2 YER}

o}

A SR IFY- =M FRS (Framing Risk
Scoring)2| PIAE R EO|E Ft

109 3 Adads S8ATEE oSek=d FRS
(Framing Risk Scoring) 7} 83142 Awr 7] 95t
ROC (Receiver Operating Characteristic) curveS =%
St A= Fig. 19 2t} £ A5l area under curve
+ 0.981, F49Y cut-off FX= 17.0%2A, Table 39
OARSS vEikre] 109 5 2AE 16.81% K= =4,
QARES St 21.63% R k= WA Fo=de wgt
59} BolEx 77 88.3%, 80.5% = YENE
FRS (Framing Risk Scoring) % flZRA2t
= oISTlo| T BN

RS 84+, slglEel, CRP 5! HOMA-IR
5°] FRS (Framing Risk Scoring) ¢} 48 #43 wA&

g o
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Table 8. Correlation coefficient between factors in the subjects

A. General characteristics and eating habits

Variables FRS Occurrence Age Sex Family history of DM Three meals/day Smoking
Cardiovascular disease- Non MS"” 1 0.330* 0.574*  0.023 0.254 -0.401* 0.213
risk over 10 years: FRS  pyg? 1 0.593** 0.550"*  0.036 0.367* 0.072 0.079
Occurrence of- Non MS  0.330* 1 0.292 0.185 0.440* 0.158 0.008
cardiovascular disease g 0.593** 1 0219  0.241 0.069 —0.034 0.367*
B. Anthropometric measurements and blood profiles
Variables Wt wc BMI FBs cre TOMA Total DL HDL e opp
-IR -chol -chol -chol
Cardiovascular cisease- Non MS  0.352° 0.231 0.187 0.024 0411 0.329* 0.024 0.328° -0.177 0.108 0.264 0.200
risk over 10 years: FRS s 0.337* 0.399* 0.432* 0.386" 0266 0135 0.187 0457* 0.379* —0412* 0305 0.042
Occurrence of- NonMS 0147 0298 0079 0034 0.356° 0048 0226 0363 0269 -0422* 0005 0.041
cardiovascular disease g 0.365" 0.453* 0.280 0.441** 0.456™ 0.379* 0.282 0416" 0.165 -0409* 0457* 0.135
C. Daily nutrient intakes
Variables Calorie arbo- Protein Fat Sodium  Zinc VitE Niacin Chole- SFA
hydrate sterol
Cardiovascular disease - Non MS 0.144 0.215 0.112 0.062 0.021 -0.037 0.057 0.183 0.361* 0.121
risk over 10 years: FRS s 0.009 0106 0114 0.067 0.365° 0.056 0083 0.117 0135  0.399*
Occurrence of - NonMS  0.092 0301 0342 0116 0.431* 0.086 0032 0242 0219 0.180
cardiovascular disease g 0.410* 0.366* 0.495 0.479** 0.410* -0.395* 0.023 -0.689* 0.257  0.479*

1) Non MS: a group without metabolic syndrome
%1 p<0.05, #+: p<0.01

2) MS: a group with metabolic syndrome

Table 9. Facter affecting the metabolic syndrome by multiple stepwise discriminant analysis

Variables Number Partial R*™2 F. Statistic Wilk’s Lambda
Waist circumference > 90 cm (MY), >80 cm (W?) 1 0.264 0.888 0.980
Fasting blood glucose > 110 mg/dl 2 0.081 7.544 0.821
Blood pressure > 130/85 mmHg 3 0.022 7.199 0.642
Triglyceride = 150 mg/dl 4 0.013 5.954 0.628
HDL-cholesterol <40 mg/dl (M), <50 mg/dl (W) 5 0.011 3.084 0.619

1) M: men 2) W: women

Table 10. Results of logistic regression analysis to assess the independent influence of variables

Cardiovascular disease-

Occurrence of-

Variables risk over 10 years: FRS cardiovascular disease

Odds 95% ClI Odds 95% ClI
Waist circumference >90 cm (MD), > 80 cm (W2) 0.74 1.16— 3.41 1.47 1.19— 6.64
CRP = 0.3 mg/dls 1.77 0.64— 1.94 1.81 1.68— 3.96
Fasting blood glucose > 110 mg/dl 0.77 0.63— 0.94 4.00 1.74—13.59
HOMA-IR = 2.5 2.00 0.44— 7.02 2.50 0.52—11.00
Blood pressure > 130/85 mmHg 1.43 0.30— 6.81 2.86 0.35—-10.05
Triglyceride = 150 mg/dl 1.42 0.34— 5.74 1.87 0.41— 8.53
Total-cholesterol > 250 mg/dl 4.95 1.25— 9.61 7.43 1.51-17.48
HDL-cholesterol <40 mg/dl (M), <50 mg/dl (W) 7.66 0.98—-16.09 2.55 0.50—-12.92
Smoker 1.22 0.07— 4.01 1.63 0.08— 4.96

1) M: men 2) W: women

o o= A TS WALAZ AEH] A Logistic

/N EA R e A9l oF 7,660 AUES

B

analysis& ©|838F] w2M] (Odds ratio) & Akl 95%
AFHT7e 438 A= Table 107 2t} FRSol= HDL-

cholesterolo] 71 & 93-S w|xw HDL-cholesterol®]

o= Aow Ve, 7 the o 2= HDL-cholesterol >
Total-cholesterol > HOMA-IR £o]3ith A& #A 3l vk

&&= Total-cholesterolo] 7Fd & J8kg nxn, FAH7]
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Fig. 1. Receiver operating characteristic curve of FRS.

—I—X]E

_J.EO

i

A S|4 B 3 9
N, AT AEJAAE 2EsH
ol
N
al

o

rH

N o
tje

o

- OE
=
3

o
2
o%

3

<

A2 ‘o oh%‘iw
NG gl
A R AT Ak ARt
ZAVeE ARelA, gi ST 5
F2ke] oF 43.9% % 20059 A7 - 4
F2L] A S SRl 73.0% 5
Qo] gAET 891 29.5%¢1 ]
e = l woom? Won 59 A7Ax"A
41.3% k= vt ol gink el dish 7 o)
AS- sHE of - Fof upet fojH o FHkrelA
UERt (p<0.05) A3 03_?54“‘ * Aol
Bt A28 Gue §47 At
A7 59 AEAEo] w2 &
A9 304 o)) Tl 3
AP A= 71 F 19 o] Ol i
glo] 7EEEo] gl el Hlsl TS
o7 =9kh= A% 9k ARIC study™ el &Js}
E7F Jaesh 8ok Argo] gl AR EelA tia
o] WhAo] FrkehE wl, FEGE 7ol § % %!
WHARET} 8.37H4 FUsttha Huskely, HEI}
7158 ] sl nlElsi gAY Hllﬁf‘ﬁEﬂ

7R sigith 20059 % SIRT - dEAIA = 7t

g,

g oz
A)
A

AP R AR, A

[*F

e
-
oZ:

10

>
)
ol
10 il

é
-
RN
g
12

L

rlr

dm o ofN XS i o
o ox i o b

rigs
i)
o Lo

H
I
¢

=
oX

o M

HE2 HA)
FAbf A W

the S, A8 4

OE o
r‘°"

O.\.;

nrlo
o

AN

be ©

N

.
lo

o,
Ol

wa
by
N oo

>,

Hur_
o
%o
[o %2
1o N ot 2 E oo X

0%

Lot o
N
2
Bobu R
s
rlr

b‘l
o
o
at)
[o
EJ:

°

h o

kr

051
£
ok of

N —(O
o R =

}_

oF 7431 w2 SIHES WERHSITH

k=< oF 3} 3] 2] (Korean J Nutr) 2008; 41(4): 328~341 /335

et oAl %
% wFfolop & AFOR Anth UAET Furel
S%9h FAAAIAE Lee 0] ATATG} A2
Aol fA18 A%E wYlo), “HAA £
of QoI B AT thEe] FHAQ £F B
o S| vtk vF RSEL I PEET 2

[e] A -"T'L

" Framingham A7-o)A+=" 149 10
A /‘P“}E < 18% 7M1tk
1Al T oy

°

[
2
=
AC
diz
Q€ g
=
rﬂ
s
o>
ol
)
=y
T oo
oX,
2
=
:°;‘:'

17} 25 (kg/m) ol A%
7k Qlvka B
oM = WF kel ofzh Eaks
wfa} 2x} 04?/\] | B5F BMI7} 25 ool slid=]of &
Aol w3 oSt A=24< WF f‘% Zo 7 Yzt
ok ek FAF R HRk

o1z}l g]-o]zﬂ— o]gijy_ Eo}}\]o}o]%o 7L Aok

oz o ofN oY o
N
_o‘h
2
v
=l
i
=l
_o‘h
2
r1r
i)
r

r1r )
it
1)
1o
i3
-1 of
_ mio
o

net rlo

o
o
O
.I.Lt

‘— M y O i

Q5] gl Avie ByHEoRE sl Aol A
AR A REel BER ok AN s e
AR & 4

Association, AHA) =88] (American Dia-
betes Association, ADA) Oﬂ Ae AT et A=
Bxa? ERunkel 4 sEdE £olal BMIZF 25
njvto] J wj7bA] AlFEs Algste]l 1ddel] 7~10%2]
AsHFS SIes dusty vk 9o Aol HAF
o ovaeke] WA= S ikl vl Fast o
WAtz AgEd S S5 A5 ARyt Ao
E AdAjE]ofof & Zlo :

AT AL NN HAIA = tiA S Rkl



336 /A28 At xS Tt

/1 HOMA-IR, LDL-Cholesterol ¥ CRP &% o] 19
Aoz wA Yehtstl, ol Hwang 5772 dtellA g}
A& AAQlek HOMA-IRE 1, 23} AA17] 25 tiikE
% ko] A Yl (2.97~3.06), ©]E Ataru
S0 AFATe|| A AT FHEe] 2.71, HlEHEE
o] 2173 Ao} 2 Aol 1euk HOMA-IR
7} ##HsI Ascaso TV AW EAE 2.6°0% A
A8, Sels o R B Lee 579 AFolM =
3.04, Kim 5779 aAolM= 1.72 AAsta Qo] & o
TARSE AolE BT o= 7 AFES WAy
A ol 2lol7k QIQId Ao ABZEW AEHA Q] AT
7Fded A= Algdt) LDL-cholesterol®] 74-$% tf
A s FHkrellA A Yebstedl 2001 NCEP ATP
7oA dieSre] 2 SaAtZ FAA%W 2 LDL-
Cholesterol"] =71 HDL-CholesteroH DAE X
1, LDL-Cholesterol& W5 2& A& &t
Eﬂ? A7 7)5S AAE v) 9tk Walldius 52" @9
% Apolipoprotein?] &5=7F W5 Agke] %-”%Mfé%
&&= £2 2wyt ¥y dd = Apolipoprotein B
7} S7FeHd W E Akl flglo] Asetal, A2 &
W StEolA= A-UY o2 HDL-cholesterol
B} Apolipoprotein®] o &2 X|¥gly H11gk v} Qo)
2y & ATl E 7 T3 Apolipoprotein $Fol|A]
o)Al zfoli= vEhA| ¢kgkth CRP+= xd/\ RERSls
o] AR AREE AL Qlou, HE FFo] Fds s
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AIEF Fukrol A, FRS9F AdvAds dag
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HDL-cholesterol®] (7.749]) AEAASREANE To-
tal-cholesterolo] (7.4¥)) 7} 2 P TS e o]
i Ginsberg 57¢] AgATelA FelEde 49 AT
6.1, HOMA-IR2 494 o]&ttar o dA-dvtels o
Zx zfo]7F QIGITE o] stokel A= =l A7 A2
o]FojA] QlA| ¢kof okO® T W2 AF7} o]Folxjof &
Aoz Aztwm, Tof et AT} & ARIES §
AR ow Aefst=A 28 Aow A7t

AZEE 2003~2007d 717F E<t

ASF v]EHE (Non MS group, n = 37%) 3 Al
% Zakdt (MS group, n = 29%) 07 H-Fate] ZAF- B
At AFAAE Qokstd vt} At

1) AAW AN (n = 667) drAsF FHHE2 oF
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