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Correlation between a body shape index and osteoporosis in postmenopausal women

SHAO Yingxin, WU Bin
(Department of General Medicine, The First Hospital of China Medical University, Shenyang 110001, China)

Abstract Objective To explore the correlation between a body shape index (ABSI) and osteoporosis in postmenopausal women and
evaluate its screening value. Methods The clinical data of 285 postmenopausal women were retrospectively collected. The patients were
divided into the normal (n = 100), osteopenia (n = 102), and osteoporosis (n = 85) groups based on the dual-energy X-ray absorptiometry
(DXA) results, and their clinical characteristics were compared. Pearson’s correlation and logistic regression analyses were performed to
assess the correlation between ABSI and osteoporosis. The ABSI value for osteoporosis screening was evaluated using a receiver operating
characteristic (ROC) curve. Results The ABSI value was significantly higher in the osteoporosis group than in the normal and osteopenia
eroups (P < 0.05), consistent with the results of the modified a hody shape index for Chinese adults (CABSI) based on the body shape cha-
racteristics of the Chinese population. Lumbar spine and bilateral hip bone mineral density were positively correlated with diastolic blood
pressure (DBP), fasting blood glucose (FBG), triglyceride (TG ), uric acid (UA), height, weight, waist circumference,and body mass
index (BMI) (P < 0.05) and negatively correlated with age , high-density lipoprotein cholesterol (HDL-C), ABSI,and CABSI (P < 0.05).
Logistic regression analysis revealed that the osteoporosis risk in the highest quartile groups of ABSI and CABSI was 3.084- and 3.541-
fold that of the lowest quartile groups, respectively . The CABSI showed the highest sensitivity (77.1%), whereas weight exhibited the best
diagnostic accuracy (area under the curve=0.691) and highest specificity (80.7%). Conclusion Elevated ABSI and CABSI scores are
significantly associated with osteoporosis risk in postmenopausal women. Overall , CABSI shows a relatively high screening sensitivity and
is therefore a potential indicator for early osteoporosis identification.
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35 BET(E>-2.5 SD ~—1.0 SD, % B S W (B 45 R
R1~2.5 M FRiE 25 (3) H BN (n = 83), B BET
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121 — I R Bk} i ok H 0 T R 4, $2 U
0 SR R A — I PR R}, 4 A I L E AT
(e UL B DR L S8 e PR I ) L A4 e
(systolic blood pressure, SBP). %7 5K J% (diastolic blood
pressure, DBP)

122 FLEEER: rA X 412558 hd |
SR B W I AL, E AT AR AR S BRI f 4 2 I i
(fasting plasma glucose, FPG) H i =g (triglyceride,
TG) . B H[E L (total cholesterol, TC) K %5 & 82 4
AH [ % (low-density lipoprotein cholesterol , LDL-C) .
1o %% B g B AH BT 5 (high-density lipoprotein choles-
terol, HDL-C)  JRI (uric acid, UA) .

1.2.3  (RRIEFR U832 I0F 75 ke IREF BT
5, RSP 7, 3 7 00 S, ) B
PR EE R I KO B it FHRORU S G e BRAEAR 38
AL, TP SR 2] (waist circumference,
WC) FTEAARTEFEEL (body mass index, BMI) =
AH (kg) /5 (m) *, ABSI=WC (m) /[BMI (kg/m?) ** x
B (m) "], CABSI=WC (m) /[BMI (kg/m®) *"* x &
5 (m) %]

124 H %R AT 0B REX R B % X (b
AL EAE Y B2 B AR A B ] ) I A B 25
(lumbar spine bone mineral density,LS-BMD)\E{mUﬁﬁ
T E % (left hip bone mineral density , LH-BMD),
A 55 5 55 H %% )& (right hip bone mineral density,
RH-BMD) FIT{A .

1.2.5  AHOCE NG Y12 i br ol - 2 B BRAT I PR 48 F
HEATAH OC A 12 Wro(1) & I & : SBP =140 mmHg
A1 (5%) DBP=90 mmHg, ol BE 11 £ #1112 & 1L 5(2)
B PRI : FBG =7.00 mmol/L, B¢ Bk & A2 B8 R 5
(3) MAE % (FFA L FAE—T0) : TG=1.7 mmol/L,
TC=5.2 mmol/L, LDL-C=3.4 mmol/L,HDL-C<1.0
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DUAR AR D 43437 204 (Q 4 i 2 B, 133 HL 4 I 4y
AN B2 11 S5 A AU EE AR EE (odds ratio, OR) J¢

HI5%CI ., i it 3Z 1 3 452 VE F# Ik (receiver operating
characteristic, ROC) £k, WAl 2545 brod) 1 BT B A
B i 2 he, A £ A (area under the curve,
AUC) FIAHES M. P<0.0ShESAGIFRE X,

2 &R

2.1 3HBE - MIG RGO S50 % fE AR AR R 4R
PR LA

34 0] Fb#¢, 4R #% .DBP .FBG . TG \UA ., & 5 &
H BMI ABSIFICABSI A G it 22 57 ($4P < 0.05),
SBP . TC.LDL-C \HDL-CFIWC/K - TEGe 2422 5 (3
P>0.05) o 34LE I —L PR L, B BT i 4 AR
H Y LABSL, CABSI R 1B 5 ok /21 F B f 15
H,FBG. TG A4  BMUK T8 /D 2H Fl B 2 TR
2H,DBP UA B & il T8 & IR 4 (P < 0.05) 58
S/ 2H R AR IR T R IR 4, DBP UA A
FELTHEIERH P <0.05) LKL,
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Tab.1

Comparison of clinical data, laboratory indicators, and surface indicators among the three groups

Normal bone mass Osteopenia group

Osteoporosis group

ftem group (n = 100) (n=102) (n=83) e r
Age (year) 61.6+7.0 64.6+7.2" 672+67"7 14.498" <0.001
SBP (mmHg) 136 = 16 135 +21 132+ 16 1.230" 0.294
DBP (mmHg) 79+ 11 75 10" 73 £ 10" 6.702" 0.001
FBG (mmol/L) 6.05(5.01-7.79) 5.49(4.97-7.15) 5.00(4.71-5.88) " 17.671° <0.001
TG (mmol/L) 1.54(1.12-2.30) 1.35(1.00-2.08) 1.21(0.71-1.66) " 14.246" 0.001
TC (mmol/L) 4.95 +1.07 4.81+1.00 476 + 0.86 0.911* 0.403
LDL-C (mmol/L) 3.09 +0.96 3.03 +0.88 2.96 + 0.80 0.476" 0.622
HDL-C (mmol/L) 1.25+0.36 1.26 +0.34 136 +0.41 2722 0.067
UA (pmol/L) 298.32 + 69.31 270.13 £ 95.95" 255.61 +70.34" 6.837" 0.001
Height (cm) 160.8 +5.6 159.4+4.8 158.6 +5.7" 3.842° 0.023
Weight (kg) 64.8+7.9 619+85" 57.0+12.1"% 15.580 <0.001
WC (em) 89.1+7.8 88.1+7.5 86.8+12.4 1.484" 0.228
BMI (kg/m®) 25.1+2.6 243+£3.0 22.6 £42"7 13.479* <0.001
ABSI 0.082 + 0.005 0.083 +0.005 0.087 +0.006"? 16.735" <0.001
CABSI 0.069 + 0.004 0.070 + 0.004 0.073 +0.006"” 19.894" <0.001

1) P < 0.05 vs. normal bone mass group;2) P < 0.05 vs. osteopenia group

22 ANEAZFE 7K FE FLS-BMD .LH-BMDFIRH-

BMDFIE BB ARE BRI R AY b4
KAV EGE: , 43 B \WC . BMI L, ABSI
CABSIZF 420 (Q, 20 . Q,4H .Q,2H .Q 4H) AEikHE |

. #, F-statistic ; *, H-statistic.

BMIZ3 41 1, Q,4H . Q4 \Q,4H 8 3 f1.S-BMD .LH-BMD
FIRH-BMDE; FQ 41, ‘B B A i A R AIK Q.4
(#1P < 0.05) FEABSIFICABSIZrH Q4 & 1)
LS-BMD .LH-BMDFIRH-BMDAE T-Q 40 , ‘B Ji i #4
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H5Q 4 b B B AMIE B R TG 122 2257 (P>
0.05) W2,

F2 AEMEFRIBIRAFETLS-BMD, LH-BMDF1RH-BMDFA B BB A E 5 5% 2R bL 3%
Tab.2 Comparison of LS-BMD, LH-BMD, RH-BMD, and the prevalence of osteoporosis between different surface indicator levels

Prevalence of

Item LS-BMD (g/em®) LH-BMD (g/cm®) RH-BMD (g/em®) osteoporosis [n (%) ]
Weight
Q,(<55kg) 0.725 +0.141 0.748 +0.118 0.746 +0.117 43 (54.43)
Q,(>55-61 kg) 0.842 + 0.146" 0.861 = 0.130" 0.849 + 0.134" 10(14.71)"
Q, (>61-69 kg) 0.886 = 0.192" 0.899 +0.157" 0.886 = 0.148" 19(25.33)"
Q, (>69 kg) 0.884 +0.161" 0.921 +0.127"% 0.911 +0.122" 11(17.46)"
P <0.001 <0.001 <0.001 <0.001
wC
Q,(<82.25 cm) 0.788 +0.167 0.790 + 0.142 0.788 + 0.143 24(33.80)
Q,(>82.25-88.00 cm) 0.821 £0.179 0.855+0.171" 0.841 +0.163" 27(37.50)
,(>88.00-93.75 cm) 0.873 +0.180" 0.889 + 0.129" 0.879 + 0.129" 14(19.72)
Q,(>93.75 cm) 0.840 +0.161 0.879 +0.137" 0.869 + 0.129" 18(25.35)
P 0.031 <0.001 0.001 0.081
BMI
0, (<21.915 kg/m’) 0.733 £0.154 0.751 +0.123 0.746 +0.120 36 (50.70)
Q,(>21.915-23.875 kg/m’) 0.833 £0.149" 0.832 +0.123" 0.830 +0.126" 19(26.39)"
Q, (>23.875-26.301 kg/m’) 0.891 +0.194" 0.927 +0.158"% 0.904 = 0.155"% 14(19.72)"
Q,(>26.301 kg/m®) 0.865 +0.157" 0.903 = 0.129"% 0.897 +0.121"? 14(19.72) "
P <0.001 <0.001 <0.001 <0.001
ABSI
0,(<0.080 15) 0.892 = 0.163 0.904 + 0.154 0.892 + 0.146 11(15.49)
0, (>0.080 15-0.083 40) 0.827 +0.171 0.861 +0.157 0.852 +0.151 20(27.40)
Q; (>0.083 40-0.087 10) 0.826 = 0.173 0.859 +0.117 0.847 +0.121 20(28.17)"
0, (>0.087 10) 0.776 +0.173" 0.787 + 0.147"-2"¥ 0.784 +0.143"-2"¥ 32(45.71)"
P 0.001 <0.001 <0.001 0.001
CABSI
Q,(<0.067 45) 0.894 +0.160 0.911 +0.149 0.899 + 0.143 10(14.08)
Q, (>0.067 45-0.070 20) 0.841 +0.169 0.862 +0.151 0.858 + 0.144 17(23.61)
Q5 (>0.070 20-0.073 55) 0.812 £0.178" 0.856 + 0.127 0.838 +0.129 24(33.80)"
Q,(>0.073 55) 0.775 = 0.170" 0.783 + 0.145"2" 0.780 +0.141"-? 32(45.07) %
P <0.001 <0.001 <0.001 <0.001

1)P<0.05vs. Q,32)P<0.05vs. Q,;3) P <0.05 vs. Q534) P < 0.008 3 vs. Q;;5) P < 0.008 3 vs. Q,.

23 {AFFEFR S5LS-BMD . LH-BMDFIRH-BMDF
KNS M

LS-BMD .LH-BMD .RH-BMD 5 DBP .FBG . TG ,
UA B MR WC BMI & 25 A 5E (P < 0.05),
AR HDL-C ,ABSI, CABSIHY & i 2 1 #H 56 (P<
0.05), 5SBP . TC .LDL-C¥J JCAH X (P> 0.05) o i
%3,

2.4 logistic[F 43T

K ZJtlogistic [FIHALAY, AT {AEE \WC . BMI,
ABSI CABSIS B FUsi b diE &9 KU 1 0C 2R 2 15
R B BTRAMEVE R AR & (=1, 5=0), 5351 LAA
L WC . BMI,ABST CABSI & [ 25 i, [ 28 i (.
Q4H=1.Q,20=2 .Qs2H=3 .Q =4 1R 7= N F W (H : 4F
i (SR | B (SEIED & I (=1, 5=0),
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BEIRIG C=1, %5=0). L5555 (E=1,%=0).H R
IMAE =1, %5=0) & IEAFEEE B & i IR
g L LG S PR R ILAE I SR 28 I R 5 45 R
R SREQ L BMI Q4L Lb , (R Q4 .BMI Q21
(18 FE B OB P 9 U J 3 I ABST Q4

CABSI Q20 J 35 B BB A AE 2 Az KU i 2 1 TABSI
Q.41 .CABSI Q, 41, 43 7 /=ABSI Q, 4 .CABSI Q, 41 11
3.0841% (95%CI:1.289~7.374) F13.5414% (95%CI ;
1.447~8.668) (P < 0.05) ; WC5 & WG MMAE & A= KUK:
T RB (P>0.05) UL4.

®3 {k&RIEHRSLS-BMD, LH-BMDFIRH-BMDHE 14

Tab.3 Correlation of LS-BMD, LH-BMD, and RH-BMD with surface indicators

o LS-BMD LH-BMD RH-BMD
1/, P 1, P 1/, P
Age -0.297 <0.001 -0.368 <0.001 -0.356 <0.001
SBP 0.109 0.066 0.096 0.107 0.088 0.138
DBP 0.195 0.001 0.230 <0.001 0.239 <0.001
FBG 0.261" <0.001 0.173" 0.003 0.187" 0.002
TG 0.251" <0.001 0.255" <0.001 0.294" <0.001
TC 0.076 0.200 0.095 0.111 0.101 0.090
LDL-C 0.067 0.259 0.084 0.160 0.084 0.157
HDL-C -0.187 0.002 -0.162 0.006 -0.169 0.004
UA 0.210 <0.001 0.269 <0.001 0.266 <0.001
Height 0.221 <0.001 0.164 0.005 0.146 0.014
Weight 0.361 <0.001 0.478 <0.001 0.470 <0.001
WG 0.161 0.006 0.273 <0.001 0.280 <0.001
BMI 0.314 <0.001 0.467 <0.001 0.467 <0.001
ABSI -0.278 <0.001 -0.306 <0.001 -0.292 <0.001
CABSI -0.305 <0.001 -0.355 <0.001 -0.343 <0.001
#,r,
2.5 RoCHh: MALH_E 7, ABSIRE WS A SOTFAl PIERR 7 , 4

K # \WC . BMI,ABSI,CABSIffi # 44 25 )5 4 1k
B HAAE AYAUCSY 31)°80.691 ,0.569 ,0.675 .0.669 |
0.688 , Tt LT 43571 456,25 kg .88.5 cm 24.45 kg/m”
0.0849.0.069 8. L35 . &1,

3 itig

AW 45 T 220, ABSUFICABSIE: 48 25 )5 2 1k
B BB AN AE 100 S AR A 3R, B 45 ABSIRICABSIZK
ST B BB A Y e XU, 3 S i, ABSI Q,
ZH \CABSI Q,ZH i e B ot i A E 1) XU 53 3] e
ABSI Q,4H .CABSI Q,4H #3.0844% Fl13.54 113 . i — &
S5 ZHANGSE T BT 45— 3, HAF 5T 2 W ABSI
5AE N IR B B R AR G DA
(O RIFE S  BR, ABSIS IR e 21 KL e
JBC B 2 1] DXl i) 28 B 5 0 3 ARG, s ik
RIRAEA ] AR rp ELA 8 P

UG 7 25 AR AT 3 3 22 B R AR 1 2 R A R
JE I A R I 2 1 A4 i DXL 7 (A g SR AE R Frox L
YRR -6, FH 41 FE-1B8) T RANKL/RANK/
OPGE AR B WA, )0 ) Bl B 4 L Eh E 5 72 B
9 BRI 55 7 1T, A TE G 1D M AR 2 R BT ER A3l
WD, BRI T e g G 2R L T B i A e A
TR A 1Y 53004, 3 A FH AL (R4 F 7 v A4t L ey 2
B RN 534 5 R E R 195 5 B R R 7 IE AR OC , B B RE 7
BN 2% o5 R R A R AL AR A oA i
U7 240 L T A R A, SR O R D L X SRS
ZESRER N INSR T ABST CABSHE K = 4 24 )5 L
PR B BB T AT

FE i A SRE DT T, A LLEE T AR \WC BMI,
ABSICABSLIX SR SR 46 b o Ho v, A4 Je 9 i A
FERY I E J1 (AUC=0.691), H: YK N CABSI (AUC=
0.688), 11 W C.H Tl A fE AF XA BIR o (A5 O 2,
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Tab.4 Logistic regression analysis of osteoporosis risk at different surface indicator levels

Item B SE Wald x* OR (95%CI) P

Weight

Q,(<55kg) 1.000 (reference)

Q,(>55-61 kg) -1.794 0.443 16.373 0.166 (0.070-0.396) <0.001

Q5 (>61-69 kg) -1.052 0.413 6.500 0.349 (0.156-0.784) 0.011

Q,(>69 kg) -1.499 0.488 9.451 0.223(0.086-0.581) 0.002
WG

Q,(<82.25cm) 1.000 (reference)

Q,(>82.25-88.00 ¢cm) 0.274 0.385 0.507 1.316 (0.618-2.801) 0.477

0, (>88.00-93.75 cm) -0.541 0.433 1.562 0.582(0.249-1.360) 0.211

0,(>93.75 cm) -0.240 0.440 0.298 0.787(0.332-1.863) 0.585
BMI

Q, (<21.915 kg/m®) 1.000 (reference)

0,(>21.915-23.875 kg/mz) -0.932 0.392 5.645 0.394 (0.182-0.849) 0.018

0, (>23.875-26.301 kg/mz) -1.137 0.412 7.621 0.321(0.143-0.719) 0.006

Q,(>26.301 kg/m®) -1.244 0.446 7.774 0.288 (0.120-0.691) 0.005
ABSI

Q,(=<0.08015) 1.000 (reference)

Q, (>0.080 15-0.083 40) 0.520 0.441 1.391 1.681(0.709-3.988) 0.238

,(>0.083 40-0.087 10) 0.784 0.442 3.145 2.191(0.921-5.212) 0.076

Q,(>0.087 10) 1.126 0.445 6.408 3.084(1.289-7.374) 0.011
CABSI

Q,(=<0.067 45) 1.000 (reference)

0, (>0.067 45-0.070 20) 0.372 0.462 0.647 1.450 (0.586-3.585) 0.421

05 (>0.070 20-0.073 55) 1.099 0.446 6.076 3.002(1.253-7.194) 0.014

0,(>0.073 55) 1.264 0.457 7.663 3.541(1.447-8.668) 0.006

R5 ERERHEERERENROCHZLE RS
Tab.5 ROC curve analysis of surface indicators for osteoporosis screening

Index AUC 95%CI P Optimal cutoff ~ Sensibility (%) Specificity (%) Youden’s index

Weight 0.691 0.618-0.764 <0.001 56.25 kg 54.2 80.7 0.349

wC 0.569 0.493-0.646 0.066 88.50 em 61.5 54.5 0.159

BMI 0.675 0.601-0.748 <0.001 24.45 kg/m’ 75.9 52.5 0.284

ABSI 0.669 0.599-0.739 <0.001 0.084 9 57.8 68.3 0.262

CABSI 0.688 0.620-0.756 <0.001 0.069 8 77.1 52.0 0.291
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