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Study of correlation between body composition and glucose metabolism in postmenopausal women  JIN Jing,
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Abstract: Objective To investigate the correlation between body composition and fasting blood glucose and the correlation between

body composition and insulin resistance index ( HOMA-R) in postmenopausal women , and to explore the optimal body composition
index to predict the abnormal fasting blood glucose in postmenopausal women , which is also a warning to the postmenopausal women
with high risk of osteoporosis. Methods A total of 200 postmenopausal women , who came to Beijing Obstetrics and Gynecology
Hospital for health examination from August 2009 and July 2011, were recruited. Their age ranged from 41 to 60 years old, and their
postmenopausal period had lasted for 1-9 years. The clinical and biochemical parameters were measured , including body height , body
weight, waist circumference ( WC) , the hip circumference , sagittal abdominal diameter , follicle stimulating hormone , luteinizing
hormone , estradiol , fasting plasma glucose , fasting insulin, and body fat (BF). Results The prevalence of overall obesity , which
was defined as BMI = 25kg/m’ or BF =30% , was 37. 5% and 88% , respectively. And the prevalence of central obesity , which was
defined as WC =80 em, was 48. 5% . Fasting blood glucose had a positive correlation with age , the years since menopause , and body
composition indices (body mass index , waist circumference , waist-hip ratio, sagittal abdominal diameter , and body fat) (P <0.05),

but no correlation with the level of estradiol . Through partial correlation analysis , fasting blood glucose had a positive correlation with
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body composition indices independent of age , the years since menopause , and the level of estradiol (P <0.05). HOMA4R had a
positive correlation with age and body composition indices , but no correlation with the years since menopause and the level of estradiol
(P <0.05). Body composition indices and critical value of them used to predict the abnormal fasting blood glucose in postmenopausal

women were as follows ; body mass index = 25. 80 kg/m’, waist circumference = 82.50 cm, sagittal abdominal diameter = 18.55
cm, or body fat = 36.92% . Body composition indices had a positive correlation with age and the years since menopause (P <0.05).
The level of estradiol had a negative correlation with age and the years since menopause , but no correlation with body composition
indices. Body composition indices had a positive correlation with each other (P <0.05). The correlation between body fat and body
mass index could be expressed with an equation ; body fat mass (% ) =1.480BMI (kg/mz) (r=0.999, 7 =0.997, P <0.001 ).
The correlation between body fat and waist circumference could be expressed with an equation ; body fat mass (% ) =0.447WC (cm)
(r=0.99, r* =0.993, P <0.001).

independent risk factor of abnormal fasting blood glucose for postmenopausal women .

Conclusion  The prevalence of obesity in postmenopausal women is high . Obesity is an
Body composition indices and their eritical values

to predict abnormal fasting blood glucose in postmenopausal women have been found . And these are also a warning to postmenopausal

women with high risks of osteoporosis .
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Hd‘ﬁﬁ%%ﬂﬂ(;}%ﬂ'ﬂo M 7 25 B8 17 1 4 (fasting
plasma glucose , FPG) . %5 i§ Ji & 3 (fasting insulin ,
FINS) i P ¥g 4 i % (follicle stimulating hormone ,
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TR AR S 1 3 BT T 52 30 AR ( receiver
operating characteristic , ROC) 1k T [ ( area under
curve, AUC) 4381, A5 Bt fidi FH Ge 127 4 14
SPSS for Windows11. 5 A HEAT 7347, P <0.05
AGEiEE X



T EE RGNS 2013 429 A% 19 #4559 ] Chin J Osteoporos, September 2013, Vol 19, No.9

2 R
2.1 WFFERT S & MEFEARE W35 1,
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Table 1 The baseline data of the participants (x s, n =200)

EELT x +SD Xonin ~ Xinax
AR age (year) 51.36 +£4.30 40 ~61
3 22 4EFR years since postmenopause ( year) 2.87 +1.86 1~9
HfE — % estradiol (pg/ml) 13.12 £8.04 0.37 ~29.30
PR body mass index (kg/m?) 24.24 +3.22 16. 46 ~36. 88
FE Rl waist circumference (cm) 80.29 +7.34 60 ~ 104
JHRE L waist hip ratio 0.84 +0.03 0.74 ~0.93
MEFB MR A% sagittal abdominal diameter (cm) 18.33 £2. 10 13.1~24.6
SRS B body fat (% ) 35.77 £5.60 20. 65 ~57.96
25 B LA fasting plasma glucose (mmol/L) 5.65 £0. 67 3.9~8.3
23 W % & fasting insulin (mIU/L) 7.62 £3.05 2.31~17.99
HOMA-HR M(QR) * 1.732(1.10) 0.51 ~5.88

" HOMAHIR Jg fii A5 A5 B9 R, H MOQR) 2673, M D "Rz 8, QR 2y I 937 50 1A] B

2.2 BAELTREREE A AE L

2.2.1 A5HERE. DL BMI=25ke/m’ & ERES 0]
Y2 AL NERERR (75 44) Mk 37. 5% 5 ARG & i
=30% & SHBRE, MI4a 2 104 R % (176 44) &
% 88% .

2.2.2 HLBIARRE. L WC =80cm & X A0 BUAE

JRET U 2 25 0 L v BB R (97 44 ) ik
48.5%

2.3 AL REHEIR SRR R E I ER
2.3.1 XIS S AER A LFERR 2 AR
(BMI,WC . WHR .SAD BF) #:47 Pearson #HX43 T,
ZERANEE 2 PR,

R2 FPC 54 HLAFRR K, KBRS EFRF Pearson 25 &

Table 2 Pearson correlation analysis of fasting plasma glucose and age , the years since postmenopause ,

the level of estradiol , and boby composition indices in postmenopausal women .

Eisg AR Y AR E, BMI wC WHR SAD BF
Pearson
. 0.276 0.315 -0.013 0.299 0.293 0.161 0.293 0. 306
KRR
P <0.001 <0.001 0. 855 <0.001 <0.001 0. 023 <0.001 <0.001

13 2 AT UL, 25 R I S AR S | AL 22 AR R B A i
J34ER( BMI ,WC \WHR | SAD | BF) ¥ EAT W] Wl i) 1F
FISERZR (P <0.05) , 5 E2 KPR RACKR,
2.3.2 JHERAFIE AEZRAERR B2 BYRZIR, XS I I
PSR F bR (BMI,WC \WHR (SAD | BF ) #£17 {fi
FHICIMT B ANER 3 Bz,

R3  FPG SR HEPRIIRARCOC R
Table 3  Partial correlation analysis of fasting plasma glucose

and body composition indices in postmenopausal women

LD BMI wC WHR SAD BF
MR E  0.234  0.237  0.134  0.213 0.251
P i 0.001 0.001 0.04  0.003 <0.001

HEE 3 0] UL T BRAEWS 4 2 AF R K B, 7KFHY
20, FPG 5 & 1 73 45 #5 ( BMI, WC, WHR | SAD |

BF) T3 HA B B AR AH DG OE R (P <0.05) .
2.3.3 RS RIPUIE RS IS AL E R 2
KR (BMI ,WC \WHR . SAD BF) #17 Spearman 4
KA, BERUNE 4 PR,

3 4 7] 1L, HOMAR S54E#8 KAk 04645 B
AU RIEAEIER (P <0.05), SHZAER K E2
THBAHXEKR,
2.4 AL RS FE bR TR0 23 B IS S 43
Br

DL 8% (25 18 U = 6. 1mmol/L) A AR AR
R FR (BMI,WC , WHR ,SAD | BF ) Nl &
s, fE ROC #hk (BR WHR 4b, & P H¥I/NT
0.05) , th£& T AN 5 s,
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F4 HOMAIR 54 4624 B2 KT MBSME PR Spearman HIEEFR
Table 4 Spearman correlation analysis of HOMA R, age, the years since menopause , the level of estradiol ,

and body composition indices in postmenopausal women .

e A iy 2 AR R E2 BMI wC WHR SAD BF
Spearman
. 0.231 0. 103 -0.005 0. 440 0. 453 0. 303 0.435 0.451
P
P {H 0.001 0. 148 0.948 <0.001 <0.001 <0.001 <0.001 <0. 001
RS R FEERTN E MR ROC HhZE T TR Fo METIMIL 2 A4 & 2 IR 8

Table 5 The AUC of ROC curve of body composition indices
to predict abnormal fasting plasma glucose

in postmenopausal women

A BT B B DT A
Table 6 The cutoffs of the optimizing body composition

indices to predict abnormal fasting plasma glucose

Ei=x AUC Fr iR P {ﬁ AUC95% CI in postmenopausal women
BMI 0. 647 0. 050 0. 004 0.549 ~0.745 N CIE TS RUPE FERE REUE +FEFE
WC 0. 653 0. 049 0.003 0. 556 ~0.749 BMI 25.80 ke/m>  0.713  0.789 1502
WHR 0. 635 0. 050 0. 366 0.451 ~0. 642 wC 82.50 cm 0.715  0.702 1.417
SAD 0. 630 0. 050 0.012 0.531 ~0.729 SAD 18.55 em 0.690  0.640 1.330
BF 0. 648 0. 049 0. 004 0.553 ~0. 744 BE 36.92% 0.792 0.646 1.438

28 ROC M5, BEEUS 1A i o3-Fi b 0000 1 1L
W) AR S e S B 2 AR KA T %ol Iz ) i, Ay
FIYIELS, gk 6 s,

HZ% 6 7] W, BMI ,WC ,SAD . BF il 4 22 19 4

O M 23 I S 19 DD ) 54358 25. 80 kg/m” |
82.50 cm 18.55 cm 36.92% .

2.5 WBZIALRMIMHERR SR B2 AF IR E2
IR Pearson FISCIMT, 5 R UNER 7 Pizw.

KT MWIRIHER S AAIALARR AL E, 7K1 Pearson AR/

Table 7 Pearson correlation analysis of age , the years since menopause , the level of estradiol ,

and body composition indices in postmenopausal women .

i H A iy 2% 2 AR E2 BMI wC WHR SAD BF
AF — 0.454 ™ —-0.240 ™ 0.291 ™ 0.238 ** 0. 081 0.300 ™ 0.267 **
4 AR IR 0.454 ™ — -0.384™ 0.168 " 0.153° 0.043 0.168 " 0.149 "
E2 —0.240 ** —0.384 " — -0.007 -0. 040 0.011 -0.071 -0.005

. P<0.05," P<0.01

H 3R 7 AT UL, AR B3 695 ( BMI,WC ,SAD | BF)
LA A2 R IR IE A OGO R (P <0.05) 5
E, 7KV 5 AR F 4 2847 FR B B 0 1 R OGO &
(P<0.05) , SUBIHEFRICH BAHK KR
2.6 B R ARIE A OCOC R
2.6.1 XA ARS8 BR (BMI,WC , WHR |
SAD BF) #47 Pearson FHI5HT, 255 4138 8 FiR

x8 ML 4 4EPRIAIY Pearson
HHRKKZR (T P<0.001)
Table 8 Pearson correlation analysis of body composition

indices in postmenopausal women .

H & 8 AT UL, fK B 4348 #1 ( BMI, WC, WHR |
SAD BF) M HAM B IEMEKLR, HBF 5
BMI BF 5 WC [RIfAHSCRBORT 0.9, AIXF ER M
HI R T IS AUFN
2.6.2 2BJIi& R (BF) 5IKEREE(BMI) [[]E
ZIKhZI G A2 104 BMI(kg/m’) 5 BF (% )
KRIITMEME, UE HERN BF (%) =
1. 480BMI (kg/m”) (R =0.999, R* =0.997, SEE =
1.88,P<0.001), LA HIZEILIE 1,
2.6.3 SEEWI&E (BF) SHEE (WC) [ ERH
MDA X4 2104 WC(em) 5 BF (% ) K&k

& BMI WC  WHR  SAD BF ATl A 5N BF (%) =0.447WC (em)
o o 0.860 0'228: 0.794™ 0.9517 (R=0.996,R" =0.993,SEE =3.04,P <0.001),
/ 0.860 — 0. 667 0. 825 0.902 N .
WHR  0.4487 0,667  —  0.4627 0.479 A LA 2,
SAD 0.794™ 0.825™ 0.462 — 0.816 ™
BF 0.951™ 0.902™ 0.479™ 0.816™ —
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Fig.1 The fitted curve to describe the correlation
between body mass index (BMI) and body fat

(BF) in postmenopausal women.
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Fig.2 The fitted curve to describe the correlation
between waist circumference (WC) and body

fat (BF) in postmenopausal women .
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