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Table 1.Subject’s background

Male Pre-female Post-female

(N=213) (N=97) (N=227)
Age (years)® 551 + 137 399 £ 797 640 =791
BMI (kg/m?*)* 236 + 30 215 + 28" 29 + 307
%body fat (%) 197 + 52 275 + 597 302 + 6571
Waist circumference (cm)? 846 + 85 772 + 17 83.1 + 90
Blood glucose (mg/dly* 89.1 + 110 814 + 737 888 + 96
HbAlc (%)* 53 + 03 51 £ 03" 53 + 03"
C-peptide index : 07 + 03 08 + 03 07 +£03
TNF-a (pg/ml)® 370 + 155 368 + 187 372 + 158
IL-1B (pg/ml)?* 26 + 13 25 + 14 26 + 12
Resistin (ng/ml)* 44 + 24 44 + 22 38 +2.1°
Tobacco use (%)° 29.6 134" 2™
Alcohol use %) 756 464" 172""
Exercise habit (%)° 34.7 216 33.0f

*Values are mean = SD, One-way analysis of variance, Tukey.

® Chi-square test.

*p<<0.05 ,**p<<0.01: vs male.

Tp<<0.05,1p<<0.01: vs pre-female .

Pre-female is premenopausal female.  Post-female is postmenopausal female.

Table 2.The association between obesity indices and glucose metabolism indices

Male Pre-female Post-female
(N=213) (N=97) (IN=227)
B P-value R? B P-value R? B P-value R?

Blood glucose

BMI 0.05 0412 0.19 0.11 0278 0.06 0.28 <0.001 0.08

%body fat 0.08 0224 0.20 0.11 0300 0.6 0.26 <0.001 0.07

Waist circumference 0.1 0.078 0.20 0.09 0413 0.05 029 <0.001 0.08
HbAlc

BMI 0.17 0.009 0.14 0.14 0.175 0.08 031 <0.001 0.13

%body fat 0.14 0.036 0.13 0.07 0.525 0.07 0.28 <0.001 0.11

Waist circumference 023 0.001 0.16 0.10 0336  0.07 0.28 <0.001 0.11
C-peptide index

BMI 044 <0.001 023 042 <0.001 030 0.38 <0.001 0.16

%body fat 043 <0.001 0.23 043 <0.001 031 040 <0.001 0.17

Waist circumference 0.44 <0.001 024 031 0.002 023 039 <0.001 0.16
TNF-a

BMI 0.12 0.096 0.04 0.02 0.860 0.03 0.09 0.173 0.02

%body fat 0.16 0.024 0.05 -0.03 0.793 0.03 0.13 0.061 0.03

Waist circumference 0.09 0.179 0.04 0.02 0.867  0.03 0.15 0.029 0.03
IL-1P

BMI 0.13 0.072 0.03 0.16 0.134 003 0.11 0.118 0.02

%body fat 0.17 0.012 0.04 0.10 0346  0.02 0.14 0.037 0.03

Waist circumference 0.10 0.151 0.02 0.15 0.179 0.03 0.14 0.040 0.03
Resistin

BMI 0.12 0.099 0.02 -0.06 0.536 0.05 -0.07 0275 0.03

%body fat 0.14 0.046 0.03 -0.04 0.675 0.05 -0.08 0.258 0.03

Waist circumference 0.13 0.055 0.03 -0.03 0.755 0.05 -0.06 0.399 0.03

Values are adjusted for age, tobacco use, alcohol use, exercise habit.
B: standardizing coefficient. R% coefficient of determination. BMI: body mass index.
Pre-female is premenopausal female. Post-female is postmenopausal female.

(5) FESAARHRE Thtlz, ZOBEDORIERRC OV TIISARTIR R
AT, B - RREEEITRETIABERET RIS =R VA v FRESRBHEN TV D,
FETL 0V BB AT CERS LTS5, FARITK
FEFHRELREOVIIES N —A L > TAEIZ S
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T HbAle EHERIEDHBEZRLE (EIC p=0.009,
p=0.036,p=0.001), —}. C-peptide index IFB%. BARE

AiZCtE, BRSO TR TITB W THERHERE & IED
FAREBER DA 531z (W3 p<0.01) , TNF-a & IL-1
BIE. BRI UBARELEICB N TIEmEERE S ED
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AN, LU, INS0YA A1 &R
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Resistin 13, BHEOBIT BN TIEREFGEE & TF ORI
AIDSA 5 3728 (BMI p=0.099, {KfEHAZR p=0.046, IE[H
p=0.055) . BARRATZCIES K OB 2ot CIIRTE I
SY gVAVA LoV el

(3) HEPH & HECHBEEIEE DRIfR (3% 3-1,-2,-3)
BHIZBWT, HbAlc 1 80cm AR & EART
85-89cm FEB LN 90em LU L CTHEICEE TH -/

(I p<0.05,p<0.01), (F 3-1) FJz. C-peptide index
1 80cm A:#E & b T 80-84cm B, 85-89cm £, 90cm
PAEBET (EIZ p<0.05, p<0.01, p<0.01). 80-84cm &
LERT 90em LA LB THEICEMETH o2 (p<0.01),

PARERTZCME Tl C-peptide index V3 80cm A & b
AT 0em LB THERICHETH -7z (<005, (F
3-2)

—77. BARRAME T, Ml 80cm RimhE & EEAX
T 85-89cm FEB LN 90cm LA EHTHEICEETH -
7= (EBITp<0.01), (F3-3) F/z. HbAlc IZ 80cm F
JiRE, 80-84cm FE, 85-89cm FE& LbT 90cm LA ERET
FEICEETH- 7= (EIZ p<0.01, p<0.05, p<0.05),
C-peptide index I d 80cm At L T 80-84cm FE & L
T90cm LA LR TARICRMETH - 72 (EHIZp<0.01),
TNF- o {d 80cm A{#E, 80-84cm B & LERT 85-89cm
HTHEICEETH > = (IEIZ p<0.05,p<0.01), IL-1

Table3-1. The association between waist circumference and glucose metabolism indices (males)

-79cm (N=57) 80-84cm (N=49) 85-89cm (N=54) 90cm- (N=53) P
Adjusted SE Adjusted SE Adjusted SE Adjusted SE —
mean mean mean mean

Fileact (mg/dl) 869 + 13 886 + 14 904 £ 14 907 + 14 0.170

glucose

HbAlc (%) 51+ 00 53 + 00 53 + 00 53 + 00" 0.001

C-peptide 06 « 00 07 + 00" 08 £ 00" 09 £ 00”1 <0001

index

TNF-a. (pg/ml) 346 + 21 393 + 22 367 £ 21 378 + 21 0467

IL-1B (pg/ml) 23 + 02 28 + 02 26 £ 02 26 = 02 0272

Resistin (ng/ml) 42 + 03 43 + 03 42 + 03 50 £ 03 0.185

Values are adjusted for age, tobacco use, alcohol use, exercise habit.

SE are standard error.

P-values are determined using the ANCOVA method and Bonferroni.

*p<0.05, **p<<0.01: vs -79cm.
+p<0.01: vs 80-84cm.
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Table3-2. The association between waist circumference and glucose metabolism indices (pre-females)

“79¢cm (N=64)

80-84cm (N=18)

85-89cm (N=9) 90cm- (N=6)

. : : : P-
Adjusted SE Adjusted SE Adjusted SE Adjusted SE ki
mean mean mean mean

Blood = oy 812 + 09 813 + 18 816 + 25 83 + 31 0931

glucose

HbAlc (%) 51 + 00 52 + 01 51 + 0.1 53 + 0.1 0332

Crepeca 07 = 00 09 + 01 08 + 0.1 11+ 01" 0011

index

TNF-a. (pg/ml) 369 + 24 381 + 46 340 £ 65 349 + 79 0954

IL-1B (pg/ml) 25 + 02 27 £ 03 24 + 05 27 + 06 0.950

Resistn =~ (ng/ml) 44 + 03 45 + 05 42 + 08 42 + 09 0977

Values are adjusted for age, tobacco use, alcohol use, exercise habit.

SE: standard error.

P-values are determined using the ANCOVA method and Bonferroni.

*p<<0.05: vs -79cm.

Table3-3. The association between waist circumference and glucose metabolism indices (post-females)
-79cm (N=88) 80-84cm (N=47) 85-89cm (N=38) 90cm- (N=54) -
Adjusted SE Adjusted SE Adjusted SE Adjusted SE -
mean mean mean mean

Barsl (mg/dl) 856+ 1.0 884+ 14 929 + 157 929+ 137 <0.001

glucose

HbAlc (%) 52+ 00 53+ 00 53 £ 00 54+ 00"%  <0.001

Cpeptica 06+ 00 06+ 00 08 + 00 09+ 00™ <0001

index

TNF-o  (pg/ml) 354+ 17 327+ 23 437 £+ 25 396+ 2.1 0.007

IL-1B (pg/ml) 25+ 0.1 23+ 02 29 + 02 29+ 02 0.029

Resistin  (ng/ml) 39+ 02 36+ 03 41 £ 03 37+ 03 0615

Values are adjusted for age, tobacco use, alcohol use, exercise habit.

SE: standard error.

P-values are determined using the ANCOVA method and Bonferroni.

*p<0.05, **p<0.01: vs -79cm.
Tp<<0.05, T1p<<0.01: vs 80-84cm.
1p<<0.05 :vs 85-89cm.
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1)  World Health Organization. Obesity: Preventing and

RIS BABHED A SR v 7 v N — bk managing the global epidemic; Report of @ X
TH% 85cm K V/INSWEBHNBARE - T 5 AlREM: G(e)nnsevrgc;glgnlg%esny, eHeva, o, ule '
BHE R DI, —77, BRI ZIRN T, Iﬁl’ff‘”' TNF-  2) Popkin BM, Doak CM: The obesity epidemic is a
a i, 80cm AJifEE L YT 85cm U ECHEICEET worldwide phenomenon. Nutr Rev 1998;56:106-14.
Bolr, LIEN-T, BRI BNT 15\ {z[p%ij 3) Flegal KM, Carroll MD, Kuczmarski RJ, Johnson CL:
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Influence of Obesity on Glucose Metabolism in Adults

Katsuyoshi HONDA', Ippei TAKAHASHI', Kaori SAWADA', Naoki AKIMOTO', Toshiaki TSUKAMOTO',
Yuichi HIRAKAWA?, Takanobu IWAMA?, Nobuyuki SHIBATA', Kensuke IWABUCHI', Yoshiko OSHITA,
Shigeyuki NAKAJI'
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The association between obesity indices and glucose metabolism indices were investigated among non-diabetic
members of the general population. After eliminating those with a fasting blood glucose level higher than 126 mg/dl or with
HbA 1¢ of greater than 6.1%, a total of 537 adult subjects (213 males and 324 females) participated in this study. For analysis,
their waist circumference, body fat percentage, BMI, and levels of HbAlc, blood glucose, C-peptide, TNF-a, IL-1p and
Resistin were measured. In males and post-menopausal females, increases in obesity indices caused levels of TNF-a and IL-13
to increase, and exacerbated glucose metabolism indices. Also, a significant association between waist circumference and
HbA 1c was observed in both genders, even in those whose waist circumferences were below 85 cm for males and 90 cm for
females, which are the diagnostic standards for the metabolic syndrome. In addition, commencing appropriate maintenance of
body weight in females by managing diet and physical exercise was considered important from a young age, rather than from
the menopause.

Keywords: metabolic syndrome, waist circumference, obesity indices, glucose metabolism indices, menopause
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