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HWE . B AamsERi(IR) 5425 T2DM &5 AR RN MmE R, 7k @®R2017F

9 A—2020F12 A £ EA K F W EF M H AR ER A AMER AL LZ)E T2DM BF 2174, bk BH—
FEFAL, AAIEAR, ANMREHTEE(BMD) |, JUMEMAR, AR S EFNIEH(HOMA-IR ), AM

MR ER SR JEAR A, ST HOMA-IR #AEH Ak, . &HIRA, R O5KIR A4k, F. FIRABMIF
Z (P <0.05), #hEkmmAZLEF(P <0.05), CSI, BSIKAK(P <0.05) , @QHOMA-IR 5 BMI 2 E4 % (r =
0.233,P <0.05), SHEEMRFBAE, BRLLEGZRAME(r =—0.315F2-0.143, 3 P <0.05) . QEAK EFEIL AL
B G AdE R mAR A &, HOMA-IR 5 CSI.BSI.ISI ¥ 2 fi #85% (r =—0.238 ., —-0.237 . #2 —0.189, 3 P <0.05) .
DEFIET B st 8 $FRRHAZ BMLE ,HOMA—IR 5 CSI, BSI#A8& MR35, 1245 2 fiAa (r =—0.135
#2-0.155,3 P <0.05), HOMA—-IR 5 ISILAI XM (r =—0.081, P >0.05) ., @M. CAkL5 CSI, BSI, ISIZ fi48
*(r =—0.192,-0.210 #2=0.960, ¥ P <0.05) , ERIET L RiLK G | BAKFRE, BMUE, ZHECHRIE
BSIZ fiAa%k(r =—0.148,P <0.05) , &it %25 T2DM B IR 5B HZEIHMEA X, LEZREHASE
WIS . TR A RAE 2 )G T2DM, IR EE MR B 3B R T — 3700 B3k,
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Association of insulin resistance with femoral neck strength indexes
in postmenopausal T2DM patients*
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Abstract: Objective To explore the associations of insulin resistance with femoral neck strength indexes in
postmenopausal type 2 diabetes mellitus (T2DM) patients. Methods A total of 217 postmenopausal T2DM patients
were selected from the Department of Endocrinology in Changzhou Second People's Hospital between September
2017 and December 2020. The general clinical data, biochemical indicators, bone mineral density (BMD) and
geometric parameters of the left femoral neck were collected, and insulin resistance index (HOMA-IR) and the
strength indexes of the left femoral neck were calculated. The patients were further divided into 3 groups according
to HOMA-IR. Results Compared with the mild insulin resistance group, the body mass index (BMI) was higher,
the disease duration of T2DM was shorter, and the compression strength index (CSI) and bending strength index
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(BSI) were lower in the moderate and severe insulin resistance groups (P < 0.05). HOMA-IR was positively
correlated with BMI (r = 0.233, P < 0.05), but negatively correlated with the disease duration of T2DM and the level
of glycosylated hemoglobin (» = -0.315 and -0.143, both P < 0.05). HOMA-IR showed an inverse relationship with
CSI, BSI and impact strength index (ISI) both before and after adjusting for the level of glycosylated hemoglobin
and the disease duration of T2DM (P < 0.05). After adjusting for the level of glycosylated hemoglobin, the disease
duration of T2DM and BMI, HOMA-IR was still negatively correlated with CSI and BSI though the correlations
were weakened (r = -0.135 and -0.155, both P < 0.05), while ISI had no correlation with HOMA-IR (r =-0.081, P >
0.05). The fasting C-peptide level was negatively correlated with CSI, BSI and ISI (P < 0.05). After adjusting for the
level of glycosylated hemoglobin, the disease duration of T2DM and BMI, the fasting C-peptide level was only

negatively correlated with BSI (» = -0.148, P < 0.05). Conclusions Insulin resistance in postmenopausal T2DM

patients is associated with the low femoral neck strength, especially the bending strength. These findings suggest a

better approach to evaluating bone health in postmenopausal T2DM patients with insulin resistance.
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VT4 R, T BE IR RO R KR A
Meta 53 HT 94 A 1 130 2 5 B IR - &, HAE9E &
N, ARBIEH % B (bone mineral density, BMD ) Ay,
BN PR s 2 1 R B R e T KU B TE W R
i X BEZH R 172 4%, ¢ 0E BMD 22 Ji5 19 RUR: L A2 1.7
i, 2 28 5 2 AU BE JR A5 (type2 diabetes mellitus,
T2DM ) J8. 3 B #E R B 4 & AR R RO, ol
RULE AL AT

B 5 B 25 48 B R 45 A TR A i Bk 4
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W FE RO SR PR RE ) (i FRhZ)  Juasih
AE 1 B W Wiz o o i A RE ™. ISHIT 5P 5 &
W, TEREAERY . R . MK BT 5 48 20 (body mass
index, BMI) . WA #58 ARAF IR R G, IR
Joi LoV BMID 5 (g BfE o 1k v, (OB RO o e T 5
SRS SRR R, XS R Al I R AR R B
1M T2DM Y % 5 HL T 5 52 4, HG v ik 8 SR AR HE
(insulinre sistance, IR )52 T2DM & 4= . % & ) 5 25 3L
fit o ABFFEIRIT4 2 )5 T2DM B3 IR 5 B S0 1
TREC ARG, NIPAG 4 2 J5 T2DM . IR 85 1Y &
BRI T — N 0 S

1 #AREFE

SESPOE

BEHL 2017 4F 9 H —2020 4F 12 H 16 7 50 E B K
7 BT N B TN R B B N 2 I8 A B 1) 24 22 )
T2DM & 217 i, 4F#% (63.68 +7.11) % , WK AE
i A2 (11.60 £8.29) 4, 28 2 4E I (50.35£3.63) % .
FIr A B8 A5 52 EOBE RO P 25 2017 4R 4 IR ik 12

1.1

JrARAE) W, BAERIZ WA T2DM; HyAE g . &
PRI RE WG LT ST S, KAWL F &, HEG
i O1VBOBERYG ; Q=0 . BB H
)G R FH 3 52 B Q3 ) 245 ) s Bz A7 4 B B T B
WIRYT s @I FARR . HFRZIR . B LR
PERR e A B e Be VEgR e (85 s QMR . 258 A
TN TALIT R R @O T B RS A
OFEWRIIBEAR; OLHERNEE; OF
BMD A 25 R IE# . AL EE I ZE R 4
HEMENo: (2019) KY027-01].

1.2 FHik

121 AT E A AR EeR A PSR
P N B . RE, TR BMI, il sk BEIR
R R . REMER S 1 das @bk, H2P K
COBAS8000 ( %y 1= % [C & M) W& =5 5 C ik,
TOSOH () G8-90SL ( H 78 TSK ¥k 24t ) Il 2 B Ak 1l
IR,

122 BMD®Z K Hologic Discovery Wi ( 3£ [&]
Hologic 23 ] ) BURE X 55 26 B %5 B2 AU 22 fr A7 i 58 Xk
S22 M BB 5 BMD . il £ 0 Bk BRI TAE A
DEAEALES B H LG B BT AR T i s 1l
AN E R S R A CV 2 0.308%

123 BEIRE LT M F) R XURE X 5 2k
WAL B 7 B (APEX System Software Version 3.2) 42
b 1 S R LA 45 48 20 A SR HAS W) s A8 5 2 )
BB . K DU FE AR AL HE . I S0 98 B (femur neck
width, FNW) | i 5¢ 17 5 4 K & (hip axis length,
HAL) .

1.2.4 W A A R B & R M 3% 2 (homeostasis
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modeall assessment of insulin resistance, HOMA—IR ) 2.0 IR 4, HOMA-IR >2.0 N & IR 4 .

HOMA-IR ) 3153 5% 1 2> 5 HOMA-TR=%5 i i &% %
(FINS) (mIU/L) x =5 Ji Ifi 4 (FPG) (mmol/L )/22.5,
A8 P 3 hitp : //www.ocdem.ox.ac.uk/ I G 3% T 2% H 15
BE B S B s A R BE R ET 45 HOMA-IR
%

125 HHARFTHEERK AEESRES
44 (compression strength index, CSI) . 25 i 5 AL
(bending strength index, BSI) . filf T 0 g %N (impact
strength index, ISI) . CSI 2 I 4 4> %5 7E H] T )1 i
G L, MY TR E R R P AE 1, CSI=
(BMD x FNW ) /{AH . BST S5z W Bt 5 29 %t 25° il Al 416t
1, BSI=(BMD x FNW?)/(HAL x & 5 ) . IST 5 I %
B #1%F Alf fE A9 HE BT 7, ISI= (BMD x FNW x HAL)/
(B x PRE)P,

12,6 Fiam ARYE— 0 [ g 7 AR b
WESE, HEFE HOMA-IR ik SHE Ry 1.4 1 2.0 A] /E A ik PR
WFSEHITAL IR 9251, ARF5E & HOMA-IR $U{H 53
341 : HOMA-IR < 1.4 1K IR 41, HOMA-IR 1.4 ~

1.3 #FitEHE

B 43 4T R FH SPSS 20.0 48 -4k . 1 9ok
DABIEL + bl s (x £ 5) Fom, OB 225000, i
— WA LA LSD—t K556 5 AH &1 531 i Pearson
Be, ROEFWAEC R B, P<0.05 025 it

2 #R
21 SBAIRKERILEE

AHF I LA Y% 22 )5 T2DM 3% 217 41, K IR
24 89 4], v IR 2H 58 {4l , /&5 IR 41 70 f41] . 3 4 [ 5%
BMI B4 JR 9% % 2 . CSI . BSI L4 , 207 2007, 2 5
At L (P<0.05) . #F—LPMILEREER: 5
IR 2 HE %, v L IR 41 BMI F & (P <0.05) , B IR
9 95 B4 5 (P <0.05) , CSI . BSIF&AIK (P <0.05) . 341
AR A AR BEAL 208 1 BMD (IS L3,
G ENN, ER TG EE L (P>005) .
W1,

F1 SHBEHEEKREMILER (xts)
205 n RS BMI/(kg/m?) Y ZAE 4 Ml PRI I R4
fIRIR 20 89 64.60 + 6.26 24.82 +3.46 50.48 +3.24 14.46 +7.95
IR ZH 58 63.07 +7.00 26.19 £2.75 50.36 +3.70 10.59 + 7.88
IR ZH 70 63.03 +8.12 26.80 +3.43 50.16 + 4.07 8.79 £7.99
FH 1.247 7.668 0.157 10.600
P 0.280 0.001 0.850 0.000
2071 Wb LT & /% BMD/(g/cm®) CSV/ [g/(m-kg)] BSI/ [¢/(m-kg)] ISI/ [¢/(m-kg)]
fRIR4 8.75+0.76 0.68 +0.12 3.70 + 0.69 1.18 £0.25 0.24 +0.04
HIR 4 8.81+0.81 0.68 +0.11 3.53+0.54 1.13+0.20 0.23 +0.04
IR 8.54+0.78 0.69 +0.11 3431045 1.07 +0.16 0.22 +0.03
F{H 2.130 0.142 4251 5.363 2.836
P 0.120 0.867 0.015 0.005 0.061

2.2 HOMA-IR 5 CSI.BSI.ISIHHEx1E

Pearson A PR 43 BT 45 4 8.7~ , HOMA-IR 5 BMI
S IEM € (r=0.233, P =0.001) , 54 R % i F2 . CSI
BSI | ISI . B Ak 1fil 21 25 1 19 5 67 A0 5C (r =-0.315 |
-0.197 . -0.216 . -0.161 F1 -0.143, P =0.000. 0.004 .,
0.001.,0.018 F10.035) , 1] 5 4 i | 46 28 4F % . BMD G
HH &M (r =-0.096,0.001 110.018, P =0.157 ,0.986 Al
0.788) .

W IE T B AR LT 25 1 RO PR s R I, HOMA-
IR 55 CSI.BSIISI 2 i AHOE (P <0.05) s K OE T Ak 1L
LLE B R R L BMI S , HOMA-IR 5 CSI ., BSI
(1) AH D& PRI 55, {EAT 52t 17 AH O (P <0.05) , HOMA-IR
S ISITCA e (P>0.05), W32,
2.3 ZSPE CRk5 CSI.BSI.ISIByE %14

Pearson A1 ¢ M0 M 245 R B s, 25 i € ik 5 CSI,
BSIIST & i A & (P <0.05) . 7EMIE T8 Ak 1 21 23K
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#*2 HOMA-IR5 CSI.BSI.ISIH{EIEXES TS E

. FERL 1 e
Bzt
rfE P{E i PiA
CSI -0.238 0.000 -0.135 0.049
BSI -0.237 0.000 -0.155 0.024
18I —0.189 0.005 -0.081 0.236

TE R 1 IR T £ 2 P AR RO s i s BB 2 S A
IE TR I AL A PR e . BM L

F OB R 5 5 A2, 25 i C JIK 55 €SI, BSI L IST A 71 A
KA FEAE (P <0.05) . FEAZIE T HEfb M £ 8 1 . bl
PRI R A2 BMI G, 25 i C K AX 5 BSI 4 & A 56
(P<0.05), 5 CSI.ISI CAHGHE(P>0.05) . W33,

%3 ZHECHKS CSI.BSLISIMHEXES TS
. AR AR L E| A2
rfH P{H rfH P1E rfd PAH
cst -0.192 0005 -0236 0.000 -0.129  0.060
BSI -0210  0.000 -0233  0.001 -0.148  0.031
181 -0.960  0.000 -0.185  0.006 -0.073  0.85

s B NS IE T IR LT AR RO RO R R s AR 2 R
1E TR I ET 8 1 R R L BML,

3 itig

K E> 18 & A HEHE PR K K 3 2013 4E 1
10.9%", 8K % 2017 4511 12.8%™ . REAEWFFR R,
JLAE T2DM B 19 BMD JE % sk Tk iy, (HR S HERE IR
R L, T RS B S 0 R R 2 (1
F 5% TF 4R & T8 B 25 4 S B 124 28075 4k . GINER
ARV Y R, T2DM X BEH (4 B /N 2 A )
D15 VR BB A7 AE TR B2 W . 1ff FERRARI 542
T2DM B JiT B B (112 W7 I 3 15 38 S8, anv)
RIS K By Rz R FLBR B AR Ak

— 5 [ P AR AHERF ST R OE AR Y M) R
TR T 4 20 ) (Lo v ) AATF 92 b s s, 3 i Y
HOMA-IR 5 3 /> i B #5056 J3 F5 B35 A 0 1K 1 4 56
PE {3 58 85 BMD & ¢ . HOMA-IR B34 1 4%,
SR HE BT 034 ~ 0.40 SDU' 7R 55 4 Yeah [ [ R
RS8R A D EREIRAH R, W
HOMA-IR 5 CSI BSI, IST £ 7 #H 3¢ , Horpr CST e 1B A
SR Tk Bl s 25 AR B PR Lo M EAT RIS
L 3 A IR SR B S A0S TR 2 A G, 1 5 AR IR

GG, (HTE R i 7 o 2 RAR % 5, 3K b DG A
XFISUA & LA _E BA B ¢h A (5] i F0 AN [R) 15 R s
AR B N L B, T S 52 6 1 X 446 28 )i T2DM 8 %
(9 BIF 9% 45 S 58 755, €SI BSI L IST Fifi HOMA-IR J 5 &
1 B, H CSI,BSIZEAR IR 41 M5 IR 4L Hp A7 7E 2
5 o Pearson A 5& 4 43 #7 45 3% B, HOMA-IR 5
CSI . BSI.ISI &2 A G, Horp BSIDCHK e K5 FERCIE T
WA 12T 85 1 RURE PR s B e, 3 R O IR AT A7 7E
FERCIE T B AL I 21 85 11 05 PR e e 2 L BMIL S
HOMA-IR 5 CSI. BSI 9 #H ¢ P sk 55 , 1SI 55 HOMA-
IR JCAH G . ARIFREERFYW &1 CIOKTES
AR 1% 5 B i HIORE OC 5 TEACIE TR AL L 21 B b
PRI IR BMI i , 25 I8 C KA 5 BST &L Al 56, X it
B IR, 5 12 v 9 5 38 I , T BB 2 % B o B 7 A
BT, G H R e S0 2 il i HE BT 77 o

R R AR E . BUE AN R
B AR BB /N U B Y RN o A | [
AR D, Fe BT K 2 B )RR R T R
W R R A LR B AR S S TR AR AR
TE AR AR JE W, BB A ) TR 2 BRI B 48 R R
5 % (Osteocalcin, Ocn ) 15 P", BILOTTA 25" % #i,
1 7 W R IR X 8B 40 M MG—63 40 Jits 434k 7 AR 1 T
S [A) R0 ] Ocn FEH 23K 0 Oen™ /N B fiE D
YL J7 0 AT T B KA AR RN IEE (3
W K A i A C AN B0, B 5 B IR, X SRR Y
FEU B AN R RUE AN A TR, F 3L Ocen 20 |
TR AR, 1T RE B O B BRI B RN, 5 AR F
€ TP e S0 B R R AR A SR —

Pearson FH 5 43 Hr 4% 2R 26 BH , BMI 5 HOMA-IR
RIS, 5B A AT 25 R — 8 (H7E— TR b
PRI A8 28 I LM E S L IR S /N RE
KARFUBMD A 56 o 3 484 56 Al 57 T 8 S HoAth
TEAE I P AR B, e W] IR A 3R IR L S e i 4
B, TR AR T IR BERY . AR B SRS OE T BMIL
HOMA-IR % i C JIK'5 BST ) G AH SCAPAFAE , 328
B {5 2R INAE X B STt R 00 AE AR Y ST 5
JEST TR

AR FAEAE LA T AR - OA PR Ay B s [m] it
PEWFSE , BEAE IR R ERHA IR, I A BT 8 hn i b . A
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