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Table 1. The comparison of adiposity measurements and meta-

bolic risk factors in women with and without metabolic

syndrome.
MS No MS
(n=34) (m=61)  p
Mean£SD

Age (y) 45.2+10.0 41.6+11.1 0.127
Metabolic risk factor

SBP (mmHg) 133.3+14.5 122.7%9.9 <0.001
DBP (mmHg) 86.4£10.0 76.4£8.0 <0.001
Glucose (mg/dl) 101.8£15.1 88.9£7.5 <0.001
HDL-C (mg/dl) 50.5£11.0 60.0+11.8 <0.001
LDL-C 115.2431.4 1124309 0.674
TG (mg/dl) 147.81£76.3 82.8+£32.2 <0.001
HOMA-IR 3.3£3.8 1.5+1.0 0.001
Insulin (U/ml) 12.8+15.6 6.7t4.3 0.005
hs-CRP (mg/L) 0.2£0.2 0.1£0.3 0.491
Waist circumference (cm)  92.3%5.4 89.6+6.6 0.031
Body mass index (kg/m’)  28.3%3.0 27.0#3.1  0.042
Total fat (%) 39.3+4.8 38.8%5.0 0.635
Arms fat (%) 40.1£6.4 39.4%5.6 0.583
Legs fat (%) 37.0£6.6 38.0+5.6 0.435
Trunk fat (%) 42.914.6 41.6£5.5 0.044
Android fat (%) 47.614.6 46.4+5.7 0.311
Gynoid fat (%) 43 4+5 .4 44.0+4.6 0.573
Android fat/gynoid fat 1.1+0.1 1.0£0.1 0.059

Analyzed using t-test. MS: metabolic syndrome defined by
International Diabetes Federation, SBP: systolic blood pressure,
DBP: diastolic blood pressure, HDL-C: high density lipoprotein
cholesterol, LDL-C: low density lipoprotein cholesterol, TG:
triglyceride, HOMA-IR: homeostasis model assessment insulin

resistance, hs-CRP: high-sensitivity C-reactive protein.
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Table 2. Partial correlations between % body fat and anthro-

pometric measurements after adjustment for age.

Variables WC (cm) BMI (kg/m’)
Total fat (%) 0567 065"
Arms fat (%) 049" 0.63"
Legs fat (%) 029" 047"
Trunk fat (%) 0.637 0.62"
Android fat (%) 065" 0.627
Gynoid fat (%) 0.24% 039"
Android fat/gynoid fat 0.23% 0.17

WC: waist circumference, BMI: body mass index. *P <0.05, Tp
<0.01.
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Table 3. The association between regional fat and metabolic risk factors.
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Model 1

Model 2

p InHOMA Inhs

InHOMA Inhs

HDL LDL TG Glucose SB IR -CRP HDL LDL TG  Glucose SBP IR _CRP
Waist circumference —0.18  0.287 021*% 017 0297 0327 025%* —029%* 022  025% 010 024% 028% 0.09
Body mass index  —0.17  0.20% 0.19 019 026% 0287 025% —034* 009 024 013 021 023  0.06
Arm fat (%) —001 019 016 015 0.10 023% 0377 —0.17 —005 038 001 —031 010 026
Legs fat (%) 0.14 —0.12 —0.15 051 013 005 016  041% —0.81" —0.777 —037 —022 —0.55" —0.49"
Trunk fat (%) —0.03 0367 018 0.22¢ 025% 0307 0407 —047 1107 0867 049 037 0.62¢ 0.56*
Android far (%) —0.07 0387 021% 022¢ 019 0287 0377 —o044* 0797 0687 030 001 036 029
Gynoid fat (%) 0.15 005 —0.10 004 010 009 022% 043* —0.607 —0.617 —0.43% —0.33 —0.45% —0.31
Android/Gynoid ~ —0.23* 038" 0357 021% 012 025% 019 —023* 0377 0347 020% 010 023% 017

HDL: high density lipoprotein cholesterol, LDL: low density lipoprotein cholesterol, TG: triglyceride, SBP: systolic blood pressure,

InHOMA-IR: log transformed Homeostasis Model Assessment of Insulin Resistance, Inhs-CRP: log transformed high sensitive c-reactive

protein, Model 1: regression analysis adjusted for age, Model 2: regression analysis adjusted for age and total fat (%). The value for

each risk factor and each fat measurement is regression coefficient. ¥*P<0.05, Tp<0.01.
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Table 4. The risk for having metabolic syndrome and insulin resistance with each regional adiposity.

Outcome Variable (increase unit)

Crude O.R. 95% C.I) Adjusted O.R. (95% C.L)*

Waist circumference (1 cm)
Arms fat (1%)

Legs fat (1%)

Trunk fat (1%)

Android fat (1%)

Gynoid fat (1%)

Android fat/gynoid fat (0.1)
Waist circumference (I c¢m)
Arms fat (1%)

Legs fat (1%)

Trunk fat (1%)

Android fat (1%)

Gynoid fat (1%)

Android fat/gynoid fat (0.1)

Metabolic syndrome f

Insulin resistance

1.08 (0.99~1.17)
1.01 (0.88~1.16)
0.82 (0.71~0.96)
1.32 (1.03~1.71)
1.10 (0.93~1.31)
0.84 (0.70~1.01)
1.42 (0.96~2.10)
1.10 (1.00~1.19)
1.08 (0.92~1.27)
0.80 (0.67~0.95)
1.33 (1.01~1.77)
1.17 (0.96~1.43)
0.77 (0.62~0.94)
1.66 (1.07 ~2.60)

1.07 (1.00~1.15)
1.02 (0.95~1.10)
0.97 (0.90~1.04)
1.06 (0.98~1.15)
1.05 (0.97~1.14)
0.97 (0.89~1.006)
1.51 (1.03~2.21)
1.10 (1.02~1.18)
1.08 (1.00~1.17)
1.00 (0.93~1.08)
1.11 (1.01~1.21)
1.10 (1.01~1.20)
1.01 (0.91~1.10)
1.57 (1.05~2.36)

O.R.: odd ratio, C.I.: confidence interval. *Logistic regression for the risk of having metabolic syndrome and insulin resistance with each
regional fat after adjustment for age and total fat (%). Thased on the IDF criteria, T defined by HOMA-IR>2.48.
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Background: This study was carried out to determine the
usefulness of regional body fat measured by dual energy
X-ray absorptiometry (DEXA) by examining the relation-
ship between regional body fat and metabolic risk factors.
Methods: A total of 98 women aged 18~65 years with
central obesity (waist circumference =80 cm) took the
evaluation for metabolic risk factors (blood pressure,
fasting glucose, insulin, high sensitive c-reactive protein
(hs-CRP), lipid profile, homeostasis model assessment of
insulin resistance (HOMA-IR)) and the anthropometric
measurement, and regional body fat measurement using
DEXA. The relationship of regional body fat with the
metabolic risk factors, the metabolic syndrome (MS)
defined by the International Diabetes Federation and
insulin resistance (IR, defined by HOMA-IR >2.48) were
assessed. The analyses were conducted using regression
and logistic regression analyses.

Results: After adjustment for age and total body fat (%),
legs fat (%) was significantly and negatively associated
with LDL-C, triglyceride, HOMA-IR, and hs-CRP, while
positively with HDL-C. The 1% increase of legs fat was
associated with the MS by odds ratio of 0.82 (95% C.I 0.71
~0.96) and with the IR by odds ratio of 0.80 (95% C.L
0.67~0.95). Trunk fat (%) was significantly and positively
associated with LDL-C, triglycerides, and HOMA-IR. The
1% increase of trunk fat was associated with the MS by
odds ratio of 1.32 (95% C.I. 1.03~1.71) and with the IR
by odds ratio of 1.33 (95% C.I. 1.01~1.77). The ratio of
android fat to gynoid fat was significantly and positively
associated with LDL-C, triglycerides, glucose, and HOMA-
IR, while negatively with HDL-C. The 0.1 increase of the
ratio was associated with the MS by odds ratio of 1.66
(95% C.I. 1.07~2.60).

Conclusion: The trunk fat, and legs fat, the ratio of
android fat to gynoid fat assessed by DEXA seemed to
be useful indicators to predict the metabolic risk factors
in women with central obesity. (J Korean Acad Fam Med
2008;29:506-512)

Key words: dual energy X-ray absorptiometry (DEXA),
regional body fat, metabolic risk factor,
central obesity

10.

11.

12.

13.

14.

- BAA.
. Pi-sunyer FX. Medical hazard of obesity. Ann Intern Med

g,

2005 AP Q15 Al A H;2007.

1993;119:655-60.

o] $F ANZF A, kA, 7‘5?1} H| Y
Hgke] 3ol w2 det, 4%, aelu 85
wylo] 7|, 7173 2 8H3) A 1994;15:1076-87.

TN, =25

9}
A4 g A

. Alberti KG, Zimmet P, Shaw J; IDF Epidemiology Task Force

Consensus Group. The metabolic syndrome-a new worldwide
definition. Lancet 2005;366:1059-62.

. Alberti KG, Zimmet P, Shaw J. Metabolic syndrome-a new

world-wide definition. A Consensus Statement from the Inter-
national Disease Federation. Diabet Med 2006;23(5):469-80.

. National Cholesterol Education Program. Executive summary

of the third report of National Cholesterol Education Program
(NCEP) expert panel on detection, evaluation, and treatment
of high blood cholesterol in adults (Adult Treatment Panel
1II). JAMA 2001;285:2486-97.

. Stern MP, Williams K, Gonzilez-Villalpando C, Hunt K],

Haffner SM. Does the metabolic syndrome improve identifica-
tion of individuals at risk of type 2 diabetes and/or cardio-
vascular disease? Diabetes Care 2004;27(11):2676-81.

. Carr DB, Vtzschneider KM, Hull RL, Kodama K, Retzlaff

BM, Brunzell JD, et al. Intra-abdominal fat is a major deter-
minant of the national cholesterol education program adult
treatment panel III criteria for the metabolic syndrome.

Diabetes 2004;53:2087-94.

. Schlemmer A, Hassager C, Haarbo J, Christiansen C. Direct

measurement of abdominal fat by dual photon absorptiometry.
Int J Obes 1990;14:603-11.

Bray GA. Overweight is risking fate. Definition, classification,
prevalence, and risks. Ann N Y Acad Sci 1987;499:14-28.
Matthews DR, Hosker JP, Rudenski AS, Naylor BA, Treacher
DF, Turner RC. Homeostasis model assessment: insulin resist-
ance and beta-cell function from fasting plasma glucose and
insulin concentration in man. Diabetologia 1985;28:412-9.
Park SH, Lee WY, Kim SW. The relative risks of the meta-
bolic syndrome defined by adult treatment panel III according
to insulin resistance in Korean population. Korean ] Med
2003;64:552-60.

Kissebah AH, Vydelingum N, Murray R, Evans DJ, Harts AJ,
Kalkhoff RK, et al. Relation of body fat distribution to
metabolic complications of obesity. J Clin Endocrinol Metab
1982;54:254-60.

DeFronzo RA, Ferrannini E. Insulin resistance. A multifaceted
syndrome responsible for NIDDM, obesity, hypertension,

dyslipidemia, and atherosclerotic cardiovascular disease. Dia-

511



Jin-Seung Kim, et al: Regional Fat Measured by DEXA and Metabolic Risk Factors among Women with Central Obesity

15.

16.

17.

18.

19.

betes Care 1991;14:173-94.

Fujioka S, Matsuzawa Y, Tokunaga K, Tarui S. Contribution
of intra-abdominal fat accumulation to the impairment of
glucose and lipid metabolism in human obesity. Metabolism
1987;36:54-9.

Rexrode KM, Carey VJ, Hennekens CH, Walters EE, Colditz
GA, Stampfer M]J, et al. Abdominal adiposity and coronary
heart disease in women. JAMA 1998;280:1843-8.

Baik I, Ascherio A, Rimm EB, Giovannucci E, Spiegelman D,
Stampfer MJ, et al. Adiposity and mortality in men. Am J
Epidemiol 2000;152(3):264-71.

McFarlane SI, Banerji M, Sower JR. Insulin resistance and
cardiovascular disease. J Clin Endoclinol Metab 2001;86(2):
713-8.

Van Pelt RE, Evans EM, Schechtman KB, Ehsani AA, Kohrt
WM. Contributions of total and regional fat mass to risk for

cardiovascular disease in old women. Am J Physiol Endocrinol

20.

21.

22.

23.

Metab 2002;282:E1023-8.

Bjorkelund C, Lissner L, Andersson S, Lapidus L, Bengtsson
C. Reproductive history in relation to relative weight and fat
distribution. Int J Obes Relat Metab Disord 1996;20:213-9.
Trémollieres FA, Pouilles JM, Ribot CA. Relative influence of
age and menopause on total and regional body composition
changes in postmenopausal women. Am J Obstet Gynecol
1996;175 Suppl 6:1594-600.

Park Y, Heymsfield SB, Gallagher D. Are dual-energy X-ray
absorptiometry regional estimates associated with visceral
adipose tissue mass? Int J Obes Relat Metab Disord 2002;26:
978-83.

Ito H, Nakasuga K, Ohshima A, Maruyama T, Kaji Y,
Harada M, et al. Detection of cardiovascular risk factors by
indices of obesity obtained from anthropometry and dual-
energy X-ray absorptiometry in Japanese individuals. Int J
Obes Relat Metab Disord 2003;27:232-7.

512 |EEERER



