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B B 0R R o B T AR M, R eI s . BEAR . ShKEE AL 5 B A ek, PR BT AR
BRIV, NPERE RIS %

ik F545-70% 20344 Lt A2 R o N I ARSI AL, SR FFER 75 B 5 0 B (S A R 1 2 AR SR P 0 P T A S ) X — R k4
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Abstract

BACKGROUND: Middle-aged and elderly women have a high risk of osteoporosis, and chronic diseases increase the risk of osteoporosis. Low bone mass is a
risk stage before the onset of osteoporosis. There are a small amount of relevant reports on the difference of fracture risk and the tangent value of diagnostic
indicators in the population with common chronic diseases.

OBJECTIVE: Through the analysis of fracture risk of middle-aged and elderly women with different chronic diseases, to investigate the correlation between
obesity, hypertension, hyperlipemia, diabetes, arteriosclerosis and bone mineral density and identify the cut-off value of low bone mass index, thereby
providing reference for the prevention and treatment of osteoporosis.
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METHODS: A total of 203 cases of female adults aged 45-70 years were divided into normal group and chronic disease group. The calcaneal bone density was
measured by using an ultrasonic bone densitometer. Brachial-ankle pulse wave velocity was tested by using an arteriosclerotic instrument. Blood sugar and
blood lipid were tested by using an automatic biochemical analyzer. Body mass index, fat mass and muscle mass were measured by using a body composition
analyzer.

RESULTS AND CONCLUSION: There were significant differences in body mass index and fracture risk coefficient of women aged 61-70 years and bone strength
of women aged 51-60 years and 61-70 years compared with those aged < 50 years (P < 0.05). The fracture risk of diabetes group was significantly higher than
that of the other groups, while the fracture risk of arteriosclerosis group was significantly higher than that of normal group and obesity group (P < 0.05). Bone
mineral density was negatively correlated with age, left vascular elasticity, right vascular elasticity and triglyceride level, but positively correlated with body mass
index (P < 0.05). The area under the receiver operating characteristic curve of body mass density and the above indexes was 0.5-0.7, and the corresponding
tangents of low body mass density were 55.5 years old (age), 756.0 cm/s (left vascular elasticity), 789.0 cm/s (right vascular elasticity), 1.115 mmol/L (triglyceride
level) and 22.35 kg/m’ (body mass index). To conclude, diabetes and arteriosclerosis increase the risk of fracture in middle-aged and elderly women. Body mass

index, vascular elasticity and triglyceride level have a certain early diagnostic value in predicting low bone mass in women.
Key words: middle-aged and elderly women; fracture risk; low bone mass; tangent point prediction
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0 5| Introduction

R fE 2R, A E 50 B DL _EE RS BB RN
19.2%, 65 % LA I- 7y 32.0%, H 2otk (32.1%) I & T 55
(6.0%), i H. 50 % LA I NBHRE &1k 46.4%™7, T IL, H[H
HEAA ANFEECEE R, 50 & UL Bty B A . B BB
Ve = N U PS N TR iy W= O (1= == O = T YA ]
[ B e oA = e T 1 S 00161 /N S B B D i
SERE . MR PRBRETR S, O, DO L shah, mrmn R
R IMAE . 0 BEPRIE . T B KA Ak S5 AR 4 5 1
T0E o B AR, v 8 T B 1 U 2 A N R AR B T B A
MRy R R B (G T8 LS s AT BB 3T XU 25 5
ZWHEFR U AE R LA G IE . Rk, SRV 5E DB R i b
ARG B RO, LR R IR BFE L RFERN R,
DAL B PRIG S =g B kR Ab S8 1495 S 20 I8 5% 1
X LCAN RIS 0 2 A P B A . DA R T NS
FAH, B RN R RIEE G HEEMEEE, SHER. &
PR M. MR, MUE SRR S I S
T AEHFAE (receiver operating characteristic, ROC) ik, it
B ROC Hi £k i f4 (area under the curve, AUC) fllZ) & 15 %
(Youden’s index, Y1), #£ZF| AUC > 0.5 % WA VLR 12 W18 47,
FHIR1F B R A BT BT A, 39818 0 S 5 P 2 () Bk
PINTESR Z,  DUHAE I AR A F Am IOl G B & XU
E BB PTG PR L1 %5

1 X5 FFF5%E Subjects and methods

S > &% S K 17 Il 5 S 11 8 5 o VT SN 1 = 87 G A E A
FEA t k056, 22 2H (A U8R F B R 3R 07 22900, A ORI 2 #ir
¥ Pearson 7,

1.2 B AE I T 2021 4F 5-12 H EM RIEKE 245
BRI K5V E S = T

1.3 R [P SE 2021 4 5-12 7 AR Be kAT Ak
NHE.

PNFRAE: @O 45-70 X g @Fm. HRE.
M IR ffE. i s e S s e, Ot EE
WtERE, b . BEEBEERA T,

HERRARE: OS R EEBEANY#E; QI HARHYEA %=

D il E5 S I e A A G A @ EE T (= 2.5,

WF R IEINTF & SRR # 203 5], 452 75 oA AR AR
mli s e HEPRIE  BIKAEAL 4y IE A M 4

ZAF AT B SL & (BhREREET) Mg RIER
B 5 BE S ARACEEZ T2 0P 78 A DG AR B R (234w 5
2021003, HiflkifIE]: 2021453 H 10 H ). 25X 12K
BB FEA R AL R BRI e A s R &, RSB T “A
HHER” .
1.4 Fik
1.4.1 H2RF i E OsteoSys 2y @) 42 771 Sonost 2000 #2
I S A BRI (T ) H A 3T
AR R H . R BN R S, AR, R
S, WA RSN E B P D A B R
P R R A R G BRI A TR T DR AT A
AN s S IR LR T A 1/3 SRR A, RS
V5 TRV BCE W0 A P € IR . S E (OSI) SUFRGHE 75 I VR
e, B3 AR /(M) A& fe 4, =& MBUE /N R
AT REVERR K. OSI=TIXSOS?, SOS g FR i i i .
1.4.2 HAbB RS

(1) MffE. Mffg: A2 ikEgEash bl b, TXHE
% 7: 00-8: 00 RAEZNEEENKIL 5 mL, {7 / 75 7R B
Sysmex CHEMIX-180 4= H s 4E AL 43 AT A, BEAT M08 . =Bk H i
JIE I e R 2 1 T {38 B s 8 1 O[30 e 4K

(2) B ARy : M3 ERIE GAIA KIKO B A il it A, F)
FAEY PR & & AR AR AR,
JIE 105 JO 55 AR B A3 FE R

(3) ML 31k {3 F) H A48 H VaSaraTM VS-1 500A 3 fik
TR AR S ISR AT I B M R S (O — BRBKHE I A 5 T8 )
MAEBRZERR B ( BRIEFE 2 ) Al

(4) IfiJE: ¥ FH K% Omron HEM-7 112 FE 7~ Ifil JE 1T 3k 4T
IR
143 £WikidE 08 WHO krdt, BE N -25<T<-1.0,
e M LE 2 BRI i 57 B 96 4 (2016 SEABAT
fR )Y, BUJHEEE > 5.2 mmol/L, =@ H i = 1.7 mmol/L,
IR FE NG A A R E B > 3.4 mmol/L, 5% B T B 1 IR [ B <<
1.0 mmol/L. AEREZSIE (HpEEE /R 8 R8T B K
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FEH (2016 4EFR ) ¢ MRS RIS B = 28.0 kg/m®. BE IR &
B 2 BUBE PR BT VR 4R (2020 SRR )Y - I ILKE =
7.0 mmol/L. =il k2 (b E SRR /G R RS 2021 ) -
Wi Ik / #75K = 140/90 mmHg. BIKAE S IR (RS
5 T B VRO B S R R AL B R R D AR AE A
W — BBk AL 5338 F (brachial-ankle artery PWV, baPWV) >
1400 cm/s™; FESHR (T b2 R AL P 96 0E 56 BRI 45 40
5 Rl ko A2 FRBE A G YRR L), bR ERPETE %
(ankle brachial index, ABI) < 0.9, ERFLFE%T < 0.5 & ki,
BRLFE % 0.5-0.75 Hh BB, BRALE £ 0.75-0.9 ik i ™,
15 FEIRIEAT OA[RFE b2 P 3 AR 24
QA [E S 2 M B S R B @R S TR
FrAH SGtE s @181 5 B B b KU T

1.6 “itE ot M SPSS 22.0 JHATHIE b, IEASTERL
{ii F Kolmogorov-Smirnov, KM xts %Ix, S8 56 B 575
GIER AT 1EH H 518 MR 4R M FEA ¢ K 303517 7
Brs AR ANES 0B 2 B E s KU R A
PR B 3R 07 2200 s AR 5B % EEIR K R,
KH Pearson #H A #T, B MEKFIRELE P<0.05,

W T B AR bR DL —1.0 Dyl FHAE, 0 D9 IR B 5 A
BRI, SN 1, 2, @sziA#E ROC, FETHEA
[ 4845 ROC i1 £k N IHAX AUC A1 Y. AUC il 4k AR Bk 42230 1,
i B2 W A R T, AUC << 0.5 I, 6B 5 9 0 12 W M 42 5
0.5-0.7 FoR UM MERLR; 0.7-0.9 Fonf —E M e > 0.9
W R B e Ve . Y= BURKEE + Re R 10, 13 3050l
BRI B FHON M FEARE, RIS 3 AR 1) T30 & sk X
BV s LRG0Tk O A MG /RIEIR B 22 B g v
ENEFXEH .

2 458 Results
21 AbHHE oM
NG LT o
2.2 ZIRARETA 2HZKEFR. FE. BAEES
T4 FE X (P >0.05), AFEREERARITFENL(P<
0.05), W#* 1.

AT 203 Ll H T REE, 4

F1 | hEFLMZAENERBRL (xxs)

Table 1 | Basic information of middle-aged and elderly female subjects

eS| n W (%) i (em) R (ke) PR ETEHL (ke/m?)
EW4 92 55.08+5.47 160.3445.23  58.29+4.62 22.65+1.20
PBPE4H 111 57.4345.20  158.34+4.67  60.58+8.65 24.23+2.86

JEEIN 203 57.205.25 158.54+4.47  60.36+4.75 24.08+2.78

t1i 0.121 1.392 0.872 3.593

P 0.142 0.166 0.385 0.001

23 FRESFET ST IRRNE  REZIEER SN 3
4. 45-50 % . 51-60 %/, 61-70 ¥, %+ T [H &M T4
SRS 50 % M, okt 45-50 8 h—4l. BRI, B
FAEWM K P2 E LS. RS TR, B R R

2142 | PEPLTIEHR | 55285 | 145 | 2024F58

Hm. 61-70 & H#E. &P KK R $ K 51-60 % . 61-70
LEIRE S 45-50 SRR, EREREER N (P<
0.05), W& 2.

®2 | FEGHRPEELHERE, BRESBRNKRERR ()

Table 2 | Bone mineral density, bone strength and fracture risk coefficient
in middle-aged and elderly women of different ages

FR (L) 0 THE HIREE LTS
45-50 62 -0.66+0.58 90.27+12.42 1.71+0.64
51-60 71 -0.75£0.70 84.92+11.10° 1.86+0.78
61-70 70 -0.95+0.49" 84.77+12.78° 2.05+0.70°
FAE 6.657 3.091 3.082

P1H 0.029 0.048 0.042

Fk: 5 45-50 HALLLEE, *P<0.05

24 RFEVRMR P ZF Lo E RS R R AT
J3E A JRE 7K T4 R 4 HCH (28.89£0.77) kg/m?, e fi LS LA =
= T Ve A v L B9 [ = H A (2.28+0.82) mmol/L.
JIH [ B 4 (5.34+0.85) mmol/L, /& % FE g &5 A I A B N
(1.38+0.32) mmol/L {125 FEE Jig & 1 IH [ B (2.71£0.81) mmol/L)],
e LR 55 200 1 2% [ Y4 [ (148.45£10.47) mmHg.  #F 5K
(94.62+9.54) mmHg)]. Bl KAF AL &b T4 B S5 5 /K7 (A2 ) if
BB ZEAE B 0.80£0.32, A5l M FH ZE #5 2 0.8240.29). il /R
T3 J (1425 I LB KP4 (7.21£1.73) mmol/Ls
ANFS VR B B E R R O AR
EH. mRIUE. Sl ShBkEEI . BERm, B3 XU R
WEZ M. ShkEAE %R B EAE TR RS
EHA. REREALE, FEIRBAEEE. AR RS H
REHELE, WERPA RS IEFAMERALLE, Z&
B BT X (P<0.05), Wk 3.
%3 | TEBMFTEELEEEE. BRESERRREY ()

Table 3 | Bone mineral density, bone strength and fracture risk coefficient
in middle-aged and elderly women with different chronic diseases

ES] n Ll (%) T1E H IR T AR FEL
JE B 23 1133 -0.70+0.73 90.53+12.74 1.60+0.75
EH 92 4532  -0.75%0.64 90.20+11.64 1.64+0.85
mfiEE 73 3596 -0.78+0.64 89.87+15.01 1.85+0.64
i 86 4236  -0.80£0.58 87.07+12.04 1.88+0.70
kit 42 20.69 -0.94+0.69%° 82.28+14.41°  1.9840.78"
FEIR I 63  31.03 -1.14£0.54  80.55+12.89"  2.01+0.68“

Rk SIEREALILE, P<0.05; HIEWALE, °P<0.05; SEifsMmal e,
P<0.05; L AL, ‘P<0.05

ANEAR R R BRI R B S AR O IR 5T
B (AR < 18,5 kg/m’). IEH R (18.5 kg/m® < /AT
EAEH <24 kg/m”), HEE (24 kg/m” <HARTEFEEL < 28 kg/m’).
FELJPE (4457 B 95 2 = 28 kg/m?), HHT R RER Z . K&
BB B ORI X RS LR L, 2R
A RFME L (P<0.05), 5HABANZEF IR ZE LS (P>
0.05), W3 4.
2.5 BHmE T REAE £ Pearson AT RN, B
LM E R SER . AN TR A M s R
JE. =B R ARG, SRR SR IEAHS (P < 0.05),
5 At FEARAIE (P>0.05), WER 5.
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R4 | TRERERBYFEELEBREE. BRESBNNLRE ()
Table 4 | Bone mineral density, bone strength and fracture risk coefficient
in middle-aged and elderly women with different body mass indexes

Sl n T1H HRE TS R EL
f&iABiE 25  -0.90+0.70 81.84+10.23 1.9940.74
EH 102 -0.81#0.65 86.20+10.81 1.8840.73
HE 53  -0.74+0.62 89.87+13.25 1.8310.68
e 23 -0.70%0.73° 90.53+12.74° 1.60£0.75°

Lk SR EA L, *P<0.05
25 | PRELMER, AREIEH. MEPMREE, MESEZEHEXM

Table 5 | Correlation between age, body mass index, vascular elasticity,
blood lipid level and bone mineral density in middle-aged and elderly women

LN MRS R (cks) r i P1E
F (%) 57.4345.20 -0.264 <0.001
B (cm) 158.34+4.67 -0.029 0.751
R (kg) 60.58+8.65 0.139 0.125
PR RAEHL (keg/m?) 24.23+2.86 0.189 0.036
g7 5 2 (kg) 24.85+4.07 0.173 0.055
NEWTE 43 EE (%) 29.0645.36 0.168 0.063
WL (kg) 39.36+2.74 0.093 0.305
e 1 (mmHg) 134.96+15.74 -0.010 0.910
£k (mmHg) 81.75+11.59 0.031 0.736
FEAM A AR (cm/s) 936.01+244.70 -0.316 <0.001
A 00 1007 SRR FE (em/s) 924.17+236.35 -0.266 <0.001
e A i 5 BH ZEFE 0.84+0.37 0.037 0.688
A0 a5 B FE 0.86+0.32 0.074 0.416
BE (mmol/L) 6.22+2.48 -0.036 0.694
= (mmol/L) 1.61£1.14 -0.210 0.027
JH[E & (mmol/L) 4.8140.91 -0.017 0.848
A IR A A E EE (mmol/L)  1.52+0.38 0.098 0.278
G55 B R 2R (I IE[E B (mmol/L)  2.46%0.62 -0.049 0.587

2.6 1BHREFERY KGR FEELERTER. AR
iR O (U N 1K= 8 G AN 11 R = N L = e R = g e ]
AUC /T 0.5-0.7 Z [R], i K218 i O B 1 V) A8 23 990 N
55.5 % . 22.35 kg/m’, 756.0 cm/s. 789.0 cm/s. 1.115 mmol/L,
Wik 6,

#6 | Fif. FRERH,. OERM. MEESHhEFELMTER D AUC
RAZIEH

Table 6 | Area under the ROC curve and Jouden’s index of age, body

mass index, vascular elasticity, blood lipid level and bone loss reduction in
middle-aged and elderly women

Ei=221 AUC DAY BURE KRR BORZBIREL (V)
F 0.674 555 % 0.820 0.493 0313
A AR 4 0.512 22.35kg/m* 0.823  0.329  0.152
Fe i P ERLE  0.633  756.0 cm/s 0.680 0575  0.255
FOm A #YERLE  0.591  789.0 cm/s 0.580 0.616  0.196
=kl 0.568 1.115mmol/L 0.860  0.329  0.189

Hik: AUCH T 0.5-07 2 e MERIG: 20 B R (V)= BURTE + 5 7 -1,
YIS A R L B SR EOG BT s . AUC: 3233 TAERRAE #h 28 R A
3 i1if Discussion

W TER I, BV B 5E R R A R
AR AR AE, BARRIBUN: 61-70 2 Lot 31 KUK
REW R T 50 H LU (P<0.05). Z45 R 5 M S0 FiE
—H " FERARE: ©50 PR LA N IR, s
Ja A AR P MER KT A R R L T R LA (e 2
AR 5 AN T D B A A S I ) T
BCE AR SEAE A, MR 18D T S B RSO F K T 6
e/, BRI . QMBFERIK, HITH. F NG

WD BRSO R BE, R A Y 4EAE R D A ps b Y,
HEEMZ TR KRR R, S
RS R 5 AHOC, ROC 4 N IHIFANI &I, 55.5 % & & ik
) SRS . BT R BRAE T ARG AT BRI 5 5
(A % ZBUEIK, AUC AT 0.5-0.7 2 (8], TR (4 vEAff & — % o
HiZ 45 F 5438 Y 50 2 DL B o B s S 8 26 B SR 38 o —
H PO, Rk, 55 % L b Lotk B I B VA R R

HCRAF AR R, REREABERIE B BomE . B3 XK
REG IR AT, RS RGBT IR i
FE AR, S BKEE AL RS R T B XU R O s
oAb 955 A B (P < 0.05)0 Nk —bERT A R 8 S B %
FEE R R, BATIRAR R &, IEH AR E. BEANEE AR
MILLE R B, AR PEALE R . B o B R i TR i 24,
BT R B T4 & 4L (P < 0.05). Person A< #T &
N, WIRERSSEEERIEMIE, mENMEREE. =5
WS 2RO, SR — e N, AR R AR AL
NBEE RN R P, mirE, R R, =
P T N fE e R 2. AUC 25 SRR, 7R B8 EUR T
22.35 kg/m?*. A A G FEE KT 756.0 em/s. A7 I 4
PEFRFE R T 789.0 em/s, T H Mk 2 = T 1.115 mmol/L,
LA D RGN, — s Y ) e R T e e A
BIERRF R OF 8 E Lk s d R B TR ER, 8
Hlos P @mE kR EESE, RS EERE, MRl
IR R 75 B o R, bR &k ™.
Ab, RVEVESE 2R TR SR T (2 i B W 4 v ol v 4 2
16, PEREIR S e, HET(E S A, B g s
@EMU M ERIE T EE, BRI, EREEK,
fEHEE AL P phAh, R FR R RIS IRIE, <
20 kg/m?. 20-24 kg/m>. > 24 kg/m* Jr dkRdE, Sk B
B 402 Ja e R B LR 2 5, (H > 24 kg/m®
BAHT SRS 2AGRAEER Y, WEREE R, L
HEESERERRELR P Wik, AR B RS e
R T T etk — B Ak .

R DRI S8 0 SR B SRR, B 5 P A T At A8 s B
LR S E P, RS ORI B AT R
AR, 200 m 0 B A Ptk B e IR 5] A i S
BB RN, BUE S N sEE v B, S, B
PRAHEE . FAk, PR RIRE R IR B B RS,
& BT RN D, BEE T @R KSR
ERRETFSHRE AR, (R E AR & A A RS
S5 ET N 5 T AR N EIR. BE IR
BEBERFED, BAEERBORD, FEE. BEER: B
By Z = AT B A A A R B O R AL
1 HA R T ORI s, g PR 2R WA SRR
TS PRI BB %R i 2, S BRI . OB IR IR
M5 IR A T I I B AN, FBUE R,
SUCE ML RE L, R R KRR P O R
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B AT TR BN SR AL = A RT 5 e R e R
BRARE R . A SRR &R =g A,
W FRANRRR T, 18E BN 2 AN M K ph 2% Tl i R 4 I8
R R AR A E TR, IR RN ER. ©FBER
AU AN RCE A B IRIR, B R R BRI A R 2, S8
B AR D, i L R 2 P TR SOR B R A 1
AN T, WO E AR, BREEE ™. @O rEZym
WEME T — SR B B, SN BRI A R OB =
FROBUIC B B 22 W E AT S i % FE PR A s BAIRE . ik
JR BRIV S5 25 W 8 F i AN A B B0 @RI B 2R 1R R
2N, HITREBIER R, BIRE%E. DL EARZ R
GAER, S EORE R T 00 KU B 3 v T At e
R . AL, R PRR R R R T RE R R Z, B (A
MIAZ HAER S 2%, AR IR 50 AR AT HARAR DCHR bR AR -

I TR LA B R R R BRI A R, s — 3P
F2 25 AT B D B KRR AL 5 B 5 R A 1R R AL R B A 3L (R
o BIBKEEALRBUNBIIKE B R . A540. R ETbE. iR
WAz, E BT N2 B A g A OO AR, AR
AR AR o B, 70 SO0 S A A A BB 3 IR 184 o

I S i B AR 8 P2 1) Ji IR vl e 5 i R v 5 B0 B A
PSR, BCEAE RIS SR (A S kAR AL, i R 4
B EEA X, Wil Es RS TR, B3R
R AL 0 O Sek K nB IR s @I E 5
RN B AR BT, REHEIE 2, R HOIR 53R
RO L, (R SR R A TR, S N,
N @mIMESFBUANRSEEAEKE T 12, Mg
FUERAS KU o AH T IR TR AR E A IR, A RS 1 ik
1772, A7AE 2 ANERL HS MR 3L A AR RS, NN B B PR
iR E G AT AT, T L IR AR X 2 A AR
JE, ATREHH T ARG & % FEEA, Smiik. & ifige
FEARAVE PR B4, dE I P RS A B % 5 1B
HIFARBIER

25 LRTIR , W R 93 AN 2 kAR A8 T e o2 A Lo M 3 R
WS PR EFRH. I R AR A = S % R S A
%, BT 28 kg/m” XTI =R /D BA — 2 R
ER .. B EL MR REIRE ShbEAk F i g 5 530 & B
BRI BE s W I E. FE. mmER. A
ok, AmE e, =ECH I S s Y S E S BN
55.5 % . 22.35 kg/m’, 756.0 cm/s. 789.0 cm/s. 1.115 mmol/L.

TEETE: FRG kit Fab. HIBWERGEIIRE, 25 AR TARE
Gt AT, HIBKES %It REAR T, EAIR SR T R, &
PMEHRT RRMRMR TR 05, RIBDATH T hail %5 3 L 69 ARE.

FITRIE: LFeyaEh A0, AR L FIRE T b RAEA B F

FARGREERR: X2 — B AR LE, R4 (irk T FTH) “F4% -
EF AR - AR 7 KEF 4.07 Fo3k, ESHIIAGFILT, AFRAAER
Ak B9 TR XA Z A, AR R, RN AER PR TR # 0.
A ATER. Aok, ARZBEIZ K, JPAZ T RG], ARSI e i A SR K
AT ok R i,

FRAREELE : 3 R AT AR 5 4 45305 5 T ILERRARAE L P,

2144 | PEHRKTIEHR | 5528% | 145 | 202458

HARIISE: X FRBEF T (ERART BIE R RIEA R IRE 45 %) (TREND
B ). XFERATOETH LR ING RN RALIITIAREE, LFLRFIT
SN HERAF I, FATIFBUA D L EH S HTILAT G,
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