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The study was performed to examine the metabolic syndrome risk factors in accordance with the
obesity types based on body mass index (BMI) and waist circumference cutoffs. The diagnosis of
metabolic syndrome closely adhered to the NCEP-ATP IlI criteria, and obesity was defined using
the WHO Asian-Pacific criteria. We used the data from 591 elderly women, all aged over 65 years.
They were divided into four groups: The normal group (n=272), the obesity group (n=124),
abdominal obesity group (n=19), and obesity-abdominal obesity group (n=176). The obe-
sity-abdominal obesity group was the most prevalent group of low HDL-cholesterol (p=0.009),
hypertriglyceridemia (p=0.025), abdominal obesity (p<0.001), and metabolic syndrome (p<0.001).

Logistic regression analysis demonstrated that the obesity-abdominal obesity group had the
highest odds ratio in predicting metabolic syndrome (OR: 10.638, 95% Cl: 6.053~18.697).
Therefore, the obesity-abdominal obesity group was the strongest predictive factor of metabolic

syndrome risk in Korean elderly women.
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T oA} B e okl el HEAR ZARIGC
A7 7R LEIAL 521 Wob AIMEISICHIRE No
D-1205-008-2460).
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1) X7 |E

JARS -2 The National Cholesterol Education Program
Adult Treatment Panel Il (NCEP-ATP I11)2] Aet7| o] ule}
Follom, ol o] 5714] 71 5 370 o) FE A A
Lo & Aojsteleh 1) 24 A =150 mg/dL E 12424
oFg B 831= 79 2) HDL-Z8 AH S o4 <50 mg/dL3)
Y =130/85 mmHg F= L EG} oS B85k A9 4) 3 5E
& >110 mg/dL 5) 8l gjEdl= 014 =88 cm 2.8 A 2Jdtal 9l o
u, EERES S 7)o AEet diet m]ekelsl(Korean
Society for the Study of Obesity)oll A AIA et 7] 2833tk
(21,22]. 18} A7 604 o1F2] 7392014 v]=r 1&g
o5 9 913] 8%} K 114 (eighth Jomt national committee, JNC 8)
of wa} >150/90 mmHgE I 8YO2([23], G A&
20109 v]=rg i @ o] ol A AAISH %i%‘_% =126 mg/dL, B3}
] = =26.5%% FiE 08 ATsIlrH24]. oA
2 20158 A3 oA WA 98] o] A
of whe} NLDL-ZH AHEE3(=160 mg/dL ®
%%%‘)] Ap), AF A EZ(=200 mg/dL),
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AR} 4152 DS-103M (Jenix, Seoul, Korea) AH| 2 A3}
gom A 4(body mass index, BMD) (kg/mi)= A&
(kg)+ A1) A O =2 A ATt sl E s oF 3 25~
30 cm A= P 55 Wl ”EHOHH Zrafw 74 ol 1] 9F
IHEO| 7 & 91X 9] FAF HE-S ZAskglon, Pl =4
= QollA Boks w Pl 7P e FEE EAE 2701
c}. &12]- o] EdH]&(waist to hip ratio, WHR)- 812 E#]
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, A, HDL-2H| 281 &, IDL-Z2d A H &, 3289, 14
HRS-chil A (high sensitivity C-reactive protein, hs-CRP)
24890k G3FE A 4 (hemoglobin Alc, HbAlo)AAR=
X2 Variant 1T (Bio Rad, CA, USA) ] & o]-g-3]o]
PA SN AR orE T2 9] H(high performance liquid chro-
matography, HPLC)2] ¥12] & 243}ic). T3t 01478 Modular
Analytics E170 (Roche, Mannheim, Germany) 4|2 21 7] 3}ep
s o 4 H(electrochemiluminescence immunoassay, ECLIA)
o] Y| HApstalon, Qlsdl 23] 2|33 HOMA-IR (home-
ostasis model assessment-insulin resistance)< 55 Gt} ¢l
U FEE o8] thr 34128 AlsI3itH26]. HOMA-IR=
(FEA] ol plU/mLx 3-EA] g mg/dL)/405.

3. EAIEN

H o] 25 AL Windows SPSS 21.0 (IBM, Armonk,
USA) FAI 22 I51& ARg-s1l om ) vlgk, BXu|qk 7] 5o w2
| - 7ke] ARG S Y a.R12] Afo| & v str] $iof L YHlA|
AR A (one way ANOVA)S AAJslc), Tk vk, E1a]qk

7|70 T R P, B, oA W BEI RS 9]

Iy

(Pearson correlation coefficient)2 A A8}t HqH Z58]a)
7|0l whE veE R T}t B AR A f1E el
7t #RAGE dobr] i3 2AAE 394 (ogistic
regression) A8 0™ @ ZH](0dds ratio, OR)2}95% A1)
“ZHconfidence interval, CD-& AAISH L. 2 AL Az st

FAA frolgEe p<0.05 & AAskch

2

1, HIH, SEH[Bl0] M2 ARt ofBix| SX)

at, M Ed
A A 5917 5 vk, Eu]to] whel wigt 8-S BR

S AT} A 272, el 1247, B 1978, ¢

R 176 olglth d¥e A

(p=0.029). A%, AEFA, slelEd % Jgol =, WHR,

WHIRE HEE Aol7h §l51. 0.0, WHRE Alefotile

H|Rkto] 7 A U e 22t p<0.001). B el & HDL-
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Table 1. Subjects clinical characteristics according to the obesity, abdominal obesity

Variable Normal Obesity Abdominal obesity Obesity—abdominal pvalue
(n=272) (n=124) (n=19) obesity (n=176)

Age (yr) 70.45+4.81 69.40+4.15 70.21+4.39 71.01+4.43 0.029
Height (cm) 152.46+5.78 152.38+4.72 153.94+5.73 152.01+5.70 0.513
Weight (kg) 51.92+5.67 60.15+4.22 56.00+4.50 63.86+6.04 <0.001
Body mass index (kg/m?) 22.31+1.67 25.94+1.09 23.50+0.86 27.67+2.24 <0.001
Waist circumference (cm) 75.38+4.82 80.42+2.94 88.63+3.82 89.35+4.33 <0.001
Hip circumference (cm) 88.99+4.19 93.98+3.17 92.67+6.05 97.63+4.86 <0.001
Systolic blood pressure (mmHg) 118.27%£17.59 119.55+16.03 116.58+17.16 121.82+15.81 0.145
Diastolic blood pressure (mmHg) 73.42+991 74.15+£9.60 73.42+7.83 76.02+10.26 0.055
WHR 0.85+0.05 0.86+0.04 0.96+0.08 0.92+0.05 <0.001
WHtR 0.50%0.04 0.53+0.03 0.58+0.04 0.59+0.04 <0.001
Total cholesterol (mg/dL) 198.36+37.71 202.06+37.40 209.58+42.24 201.83+35.80 0.482
HDL-cholesterol (mg/dL) 57.87+13.40 53.98+12.56 57.53+14.23 53.82+13.19 0.004
LDL-cholesterol (mg/dL) 123.40+34.63 126.66+33.71 133.74+40.46 128.43+31.72 0.329
Triglyceride (mg/dL) 114.20+66.03 129.15+77.68 123.84+60.12 138.91+70.69 0.003
Fasting glucose (mg/dL) 93.76+17.56 96.23+18.28 90.74+20.44 98.06+18.15 0.056
hs-CRP (mg/dL) 0.10%0.35 0.09+0.28 0.08+0.29 0.15%0.45 0.670
HbATc (%) 6.00+0.80 6.11x0.72 6.05%+0.71 6.17+0.78 0.029
Insulin (UU/mL) 4.30+2.64 5.53+3.48 5.00+2.37 7.59+5.04 <0.001
HOMA-IR 0.36+0.65 0.48+0.83 0.71+0.83 0.68+1.25 0.003
Diabetes mellitus* 37 (13.6) 19 (15.3) 3 (15.8) 42 (23.9) 0.040
Hypertension* 32 (11.8) 13 (10.5) 1 (5.3) 27 (15.3) 0.420
Hyperglycemia* 74 (27.2) 38 (30.6) 7 (36.8) 51 (29.0) 0.766

Calculated by one way ANOVA.
Values are presented as mean=SD.

*Calculated by yx’-test. Data are presented as number (%).

Abbreviation: WHR, waist hip ratio; WHtR, waist height ratio; HDL, high density lipoprotein; LDL, low density lipoprotein; hs—CRP, high
sensitivity C-reactive protein; HbA1c, hemoglobin A1c; HOMA-IR, homeostasis model assessment-insulin resistance.
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Table 2. Prevalence of risk factors according to the obesity, abdominal obesity

. o Normal Obesity Abdominal obesity Obesity-abdominal
Metabolic syndrome criteria (n=272) (n=124) (h=19) obesity (n=176) p-value
High blood pressure 84 (30.9) 36 (29.0) 5 (26.3) 67 (38.1) 0.281
Low HDL-cholesterol 80 (29.4) 48 (38.7) 5 (26.3) 78 (44.3) 0.009
Elevated fasting glucose 34 (12.5) 17 (13.7) 3 (15.8) 34 (19.3) 0.251
High triglyceride 59 (21.7) 34 (27.4) 6 (31.6) 61 (34.7) 0.025
Abdominal obesity 0 0 19 (100) 176 (100) <0.001
Metabolic syndrome 18 (6.6) 8 (6.5) 6 (31.6) 76 (43.2) <0.001
Calculated by y’-test.
Values are presented as Number (%).
Abbreviation: LDL, low density lipoprotein.
200 ®(Obesity —abdominal obesity p10019)9]r 01%7] %“?}(r:OJOL p20014), %HX]HO}(I’ 0. 154,
® Abdominal obesity 2<0.001), 3EEL(r=0.104, p=0.012)3} o] A H=HAE B
5 150 Obesity om HDL-ZH|AE|Z(r=—0.183, p<0.001)ZH= 2] AHatA|
£ " ormal 2 By} §25d 94 5$%71(=0.092, p=0.026)2} ©]7] &
s 100 A(r=0.096, p=0.019), T34 H(r=0.187, p<0.001), FEEF
2 5] (r=0.113, p=0.006)} 92| ATAAE Yeh) o v], HDL-Z# A
£ B 2= —0.192, p<0.001)TH= &0 A7AS B}, T2t
o L e 3848183} LDL- B 26122 BMI 3 el Eaof g4l

Metabolic syndrome risk factors score

Fig. 1. The number of components of metabolic syndrome
according to the obesity and abdominal obesity. Obesity and
obesity-abdominal obesity rate were increased with increasing
number of components of the metabolic syndrome.

S AEIE(p=0.004), T/ A% (p=0.003), HbAlc (p=0.029), &1
< (p<0.001), HOMA-IR (p=0.003)2 Het7t Zfo]& Hlo
|, 224 HbAlc, SlEdS H|uF-EXEu|ulto] 714 =7 L
Bl on], HDL-Z| AHE-S v -2 H]vkto] 71 W7 vyet
sk o e AR L) ol g By o, HE-B |

Tl A 7HE =2 FHEES B THp=0.040) (Table 1).

2. H|2E S2H|TH0] [ME S22 Q0 REE
]9, BR[| o] wE kst 91 8019 8 E A
o] & ¥l Wt Azt W HDL-ZE A &8 F(p=0.009), 1544
W 2(p=0.025), E5H]THp<0.001), AT A S
(P<O.001)& RTH Aol & B or, wlgh-HRu]ghLo| ]
g0 =7 YeRttHTable 2). AR A8 8.919] 747t
S T[T O] vl go] wokom, a8l Tt St

T E R, v ke] Hlgo] A Uk thFig, 1).

3. Mgl 3

A A 217 98 R3] % 2

| {2l E 22t tiAS =2 fIEQI7e] datd

71(r=0.097,

Q= A0 2 ERTHTable 3).

4. H|ZH SEH|DH7|F0f M2 H
CHARSZ R SR
BEAAE A EAE Fl EHHERE 7)o whE Bk o) o

ARt ZV2E0) S 891 Yl oA AT he] Tl & HA

o A, A gto] vle] Theu|Rkatell A W HDL-ZE| AH S8

Z0] ¥hijjo] 1.6Hl] =3k H(odds ratio, OR: 1.576, 95% confidence

interval, 95% CI: 1.006~2.469), H|qt-E5u]gkto] A= 1.94)

UREY S X
217to] 2ty

2 S BITHOR: 1.882, 95% CL: 1.266~2.799). 1154
AYET ARt BSR4 1.99] 3k eHOR:

1.904, 95% CI: 1.246~2.910). =3+ HA R ot EEu] kit A
AR S o] 6.6H] 3=3L 2 H(OR: 6.579, 95% CI: 2.233~
19.385), H[RF-ERHTHLY] F9- 10.68) =2 2 Eoct
(OR: 10.638, 95% CI: 6.053 ~18.697) (Table 4).
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Table 3. Correlation between metabolic syndrome risk factors and BMI, waist circumference

Body mass index

Waist circumference

Metabolic syndrome risk factors

r D r yo)
Systolic blood pressure (mmHg) 0.097 0.019 0.092 0.026
Diastolic blood pressure (mmHg) 0.101 0.014 0.096 0.019
Total cholesterol (mg/dL) 0.036 0.377 0.035 0.401
HDL-cholesterol (mg/dL) —0.183 <0.001 -0.192 <0.001
LDL-cholesterol (mg/dL) 0.061 0.147 0.066 0.116
Triglyceride (mg/dL) 0.154 0.001 0.187 <0.001
Fasting glucose (mg/dL) 0.104 0.012 0.113 0.006

Calculated by Pearson correlation coefficient.

Abbreviation: HDL, high density lipoprotein; LDL, low density lipoprotein.

Table 4. Odds ratios of having metabolic syndrome risk factors

Metabolic syndrome criteria Normal

Obesity

Abdominal obesity Obesity—abdominal obesity

High blood pressure
Low HDL-cholesterol
Elevated fasting glucose
High triglyceride
Metabolic syndrome

1.018 (0.632~1.639)
1.576 (1.006~2.469)
1.111 (0.593~2.081)
1.380 (0.845~2.255)
1.000 (0.422~2.372)

0.814 (0.279~2.378)
0.864 (0.301~2.486)
1.312 (0.363~4.741)
1.671 (0.609~4.587)
6.579 (2.233~19.385)

1.326 (0.882~1.993)
1.882 (1.266~2.799)
1.677 (0.997~2.819)
1.904 (1.246~2.910)
10.638 (6.053~18.697)

Calculated by logistic regression.
Values are presented as odds ratio (95% confidence interval).
Abbreviation: HDL, high density lipoprotein.
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ofl A1 1.98 & /ATHOR:

o] 6.64] =9FoH(OR: 6.579, 95% CI: 2.233 ~

(OR: 10.638, 95% CI. 6.053~18.697).
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