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Abstract

Background: Cardiometabolic multimorbidity (CMM) is a well-established risk factor for a broad
spectrum of complications. However, its association with osteoporosis remains incompletely un-
derstood. This study aimed to investigate the relationship between CMM and osteoporosis and to
examine the potential mediating role of inflammation. Methods: This cross-sectional study utilized
data from the 2005~2010, 2013~2014, and 2017~2020 cycles of the National Health and Nutrition
Examination Survey (NHANES). A total of 12,595 participants were included. Group differences were
assessed using the Mann-Whitney U test or Chi-square test. The association between CMM and oste-
oporosis was evaluated using logistic regression, with subgroup analyses performed to assess its
consistency. Mediation analysis was conducted to quantify the contribution of inflammatory indices.
Results: The prevalence of osteoporosis was significantly higher in the CMM group than in the non-
CMM group (p < 0.001). After full adjustment for covariates, CMM was identified as an independent
risk factor for osteoporosis (OR = 1.987, 95% CI: 1.370~2.881, p < 0.001). Mediation analysis re-
vealed that both the neutrophil-to-lymphocyte ratio (NLR) and systemic inflammation response in-
dex (SIRI) were significant partial mediators, accounting for 4.8% and 5.9% of the total effect, re-
spectively. Conclusion: CMM is an independent risk factor for osteoporosis, and this association is par-
tially mediated by inflammation. These findings highlight the importance of integrating bone health
assessment into the clinical management of patients with CMM.
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1. 531§

BEE RIT AP I FF SRR T, 18 M ARAR G E i () AW Ze 4R 2 TH[1], 290 A7 (68 SCORAN R ) B 2
PR S DL S ) I R H 25 S o O AR R 2 — i WS, e SONAMA R I f77E 22 /b
PO BEAR I T, ELHEHE PRI « O T A b R [2] o —THUNN 2 R AL DX P B 1 A5 (2016 4F) 45 SR WT,
50 % K LA AEEF CMM 8308 3.5% [3]: o5 — T3k - 2018 4 oy [E {1 fe 5 1R AR A A1 9F 7T (China Health
and Retirement Longitudinal Study, CHARLS) % #& & b it 7t s, 60 2 I PA 2248 ABER) CMM &5
Ik 9.8% [4]. CMM (35 A1 BEH™ B IHUAREZEL, TR Z MK RIES] [6], A RS
AR 7 ROGTE CMM AEERIEBOIR DL, SR G Tl 18 28 -2 I AOIE (1 g

R B & — Pl DA B> 5 B S A IR A O R AE 1 4 B B B, AR B N B 3T
M EEHE 2 —[7] [8]. #Geil, BB TESEE I BE A EITRAE 1L BTN T 20%~40%2
[F1[9]: [EIRT, Hre ™ HE S B KA T Ee, Sl kITE R 545 M H[10]. Fik, VESE BbT
P PR 0 S B DR 38 H B2 PRI A KUR:, B IR 5 A 3k AR .

PEREAE 2 P00 ()R A R I R i R HE SR E I [11],  H AT B B A BRI HAE CMM R R 5%
FaF AR LT . CMM ZESE NI 2 0E S B BEBR AN, SR E/KT B [12] o T8 i B A IE K T 5 8
B4 o 2% B 5L AR AH D[ 03], & E 200 A K1 7 P e Jek 5 M0 s 200 B 5 s A R v 2, 3 3 i R
T B R AUz [14]
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FRBIRL RN, RAETTRERIER CMM 5 & B KNS, BT CMM W] el i Sum HL iR &
RE N34T, SN R, BE TG N BGRA B A KU . AT, H AT JERE LR SR CMM 5
B R BRI RIRNE, CMM B 2 15 7 L2 AT R giha 75 s = WA K I PR 3 . PRIk, ASHiF TTabldE
T NHANES $¥ 2 58, TR 73T CMM 58 SR I SRIBRRFAE, R JORE A2 1 4E 38 K AR R
IR, AWHTEEAER B CMM 58 BB R ORI, D9t CMM BF ISR & B BT 5 HEFH
CMM A FHEE [ s PR YHE DTS SREMR B2 () 2 A 90

2. Bk
2.1. HARM®R

AT R IR VR T2 E NHANES, iZif& AaE B AE, BERRKERE AR EFRRS
{RERA LR EHIE, RS RZ N B R, AL 4 EARIE[15]. NHANES #di4E
ATFAREUR IR, HBR A i P A B E L A T N, T 2 5% %8 1 it A Rl = [ 16] . AHSCH
AW R R B WEEAET NHANES & 54 (WhE:  http://www.cdc.gov/nchs/nhanes/) 5 i) -5 K E .

AWFFLEEEL NHANES 2005~2010 4F. 2013~2014 4F &z 2017~2020 4F =AM 25 A B uE, SRy
N R AL E AR T TR A% OB . AR T WA TE 20~80 % NS 53 . 1ZAFIE V0 I v e Ji R
T: —#& NHANES K2t 80 ¥ DL S 5H M BEMFRE L, TIEEHES IR AL R, —
2 20 Z LR S 5EMBE K EEA R —, RSBV LR AEEMmA . st AR T &4
MR 2 53, UG o e TR 200E S MR FRbRaE A B2, somgh T Sk [17]. A<Ht
FAIIEAN 56,769 42 5% . BEEHER CMM AN 2 & 25,074 4. B % EEHRERE 11,930 4. #KAE

BHOT HHAEA R H 669 4 NIAFEFRPRAEELE HBIEMIRE # 3274 44 VB EHEH 3227 4. 4
AN 12,595 %2 5E AT RS i (K 1).

NHANESH#EFE2005~2010, 2013~2014,
2017~2020F BABIHEAR AN BE(N = 56,769)

I HERR -
| BEICMMER BB ERFEEAN = 25,074)
CHRCMMER E#1E
SEEERIFEAR(N = 31,695)
HEBR -
BB ZE BRI ARN = 11,930)
BEREHRE
HOFEZR(N = 19,765)
T HEBR
' HRENLR. PLR. SII. SIRIZIBAIREARN = 669)
ENLR., PLR, SII. SIRI
HIREARN = 19,096) HERR
[ 1) Fih <205N =215)
' 2) £ > 805 (N = 1359)
20~80%5 B &5 E M 3) BEMEMIERE (N = 1700)
BRI RN = 15,822)
[ HERR -
' M EHERERREARN =3227)

RANNBIRD
AIREAR(N = 12,595)

Figure 1. Participants’ screening process
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2.2. CMM BIEX

CMM HJZ bt AR [R] IS 6 2 20 g A o JIEA R PR 0 » (B 22 S0 0 IR AR 0 ) B A
WE T 7 ARG R E[18]. AHT T2 B B SRk h N B Z 2 Wk &, K CMM 5E S [+
b AR DA PR ORI =R T 1 2 PIR[19] o ASHIE TULE B R AR BRI S BRATE SCRR I TE B o5
BRI IS TR AE o B8 PRI = T A2 A MR — 26 AFRITT 2 W 1) 253 A 3RS G B L2 W uiE IR ;
2) FbkE P MURERE I > 7.0 mmol/L; 3) BELIMZLEE F (HDALS) K MIE >6.5%. FX: S 5¥H H LMK
T WAL WO ARG . R 2 LR D oo B AR IS AL KB R 2 W g
Jiis ONUBESE. T FEI O S 3E s [20].

2.3. BRHREIENX

K HHALRE X 280 Wii%:(Dual-energy X-ray Absorptiometry, DXA) iE 2 53 (&) 5 % & (bone min-
eral density, BMD). ‘i i HiAA 12 Wi 52 th 5t TAE 0 30 1050 28 bR ifE: 24 BMD IR THERBRASH A
PR 2.5 MrdEZED TH < -25)if, & X NEREAR[21]. 456 BiEET NHANES #ifs T g 15 )it
BRA K B FE B SR T i, A SO e B B X 3% BMD {EAE N2 Wik s, AR it e s . BeE . #%
T REET R 4 AL BB R AN 2 WA A R A 0.68 glem?. I3 0.59 glem?, #%
F 0.49 glem?, ¥[1] 0.78 glem?. 2 “AF— AL BMD {EAS TR SIS Wi 7 X — %4, Rinie
W 9B B A [22]
2.4. RAEFRHFR

AT 5T % FH rp Pk 40 A 5 96k T2 40 1 EE A1 (Neutrophil-to-Lymphocyte Ratio, NLR) 524> & % SN 45 %
(Systemic Inflammation Response Index, SIRNEATEAGHLA SRS L O Fabr. LR P Fh e bR B =
A2 B JORE SN BEREE , B CAA B FUUE S AR O L9 03 B AP 0 1) T35 TR0 o B — S I RANME [23]
[24]. NLR 5 SIRI BTt T4 an i vH-Boa i EdE, iZK07E NHANES 1982 804 & 0 (MEC) 58
Beo BARHE AR F: NLR= A Hhign i it $(x109/0) + #RE40H i+ %(x10%L), SIRI = [H ki it
HFr(x10%/L) x FAAZ A0 - Hi(x 10%/L) 1/pk EL 4t it T K (< 109/L) .

25 thEE

NI AR A HE N DG ARG . PRI AR AR E(BMI)RIER, FTE h A E(E 81
205t B ML B B 1 Bl AR v A RIS SR . N VSR B s T AR . MR IS IRR L. B E KT
AR . HASWARGS A= 1) CBISHEFE, 2) EEEIE, 3) MRS, HEKFrN
=2 1) mPRE, 2) @, 3) mih b k[25]. R oAIUZE: 1) WEEEF R, 2) ERBEF AN, 3)
EVEIEF RN, 4) HAM[26]. DL “AGURHE R GHE 100 SCEM” MR pRdE[27], LA “REBERHIK
W /IR B 415 F17 NKI5rbrifE[28]

2.6. Gt

RS TS 5 FHE CMM AAIdE CMM A ERRRHIE . AN 2 IR 7 A (I SRR & DA
A B (U ALY RoR, 73 AR B I (F - ) Fom. 227k Mann-Whitney U #36. KI5k EUAL4L
() FE AR BN 7 AR B 72 5+ o SR ] Mann-Whitney U A 56 HEACHE SR i 415 3R 8 B BAR 2 1 2 RE 4R BoK
Vo B 5 logistic [BIHBRLIERY T CMM X & BRERLFA FISER, TGRSR 5 b7 LU {H EL(OR) A L 95%
EFIXE(95% Cl)o #AL ) 3 MRS RIE AT S, BRI B8 1 REIEAR (TP & B 2 K
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Ry ML M B 3 XEITE IR BETAIIE . JyPFAG CMM 5 E B RA BRI I AF R ANTE
S, PO AR R AT WA, REAFLAS CMM W& BUEA RS . &fE, KT
PP SOESREAE CMM 58 BBRFA R I TR AR R, AR B2 (8] I RN (TE) . FLIE RN (DE)
AR (E) . N EE RATSENE, SRHA] 1000 vk # & 14 (bootstrap V£)HEAT /i RURiAG 36 . Hodhs 70 L
HN SPSS B AF Je R HAT(4.4.1 FlA) . FTAT Ge il 6 6 1) 5t 25 1K HE S ¥ € p < 0.05.

3. &R
3.1. TR RAGEASHE

AWFFFENN 12,595 4% 5%, Horh Bt 7000 44 (55.6%), 201 5595 4 (44.4%) R4 /& 75 £ CMM,
¥ 5EH AP 9F CMM 41 12,065 44(95.8%), CMM 41 530 4 (4.2%). # 1450 72 5FH K% .
HIrZEF o in, dE CMM 45 CMM H7EFTHE NN & FINFE G2 2% 7 (p<0.001), Hik
ZRFHEW R : 54 CMM 4AHLEL, CMM A NBEFRER, SHiEE 2, BOERERAK, MR LLEIE & .
JEH, CMM 4L iR/l & 1 5 tb s T4 CMM 4. B, CMM 41108 R ik o 2(8.3%)
BFEETAE CMM 41(4.4%), T HHRGEFEE(NLR, SIRNACT 5 & . FRATHE AR 182 158 R g f
L, AT R AT EOKT . Gk 2 fos, dEE BB SIRI 1 A240Ch 1.00 (PU4-Ar8E: 0.69~1.44),
NLR H 7808 1.91 (WU4rhifh: 1.44~2.50), TM& BIERiAZHE) SIRI Az ECh 1.06 (WU5rfrEE: 0.74~1.58),
NLR A% 2.02 (Wi 1.53~2.77). PHALIAN1) 28 AEFR BUK P ISR R 1T 5 535 72 57 (p < 0.001)

Table 1. Characteristics of participants grouped by CMM
1. T CMM SEMS 5 EERFHE

BNEE IE CMM 4. CMM 4

s (N =12,595) (N = 12,065) (N = 530) P
R, AL E (MY 4 b ER) 51.00 (39.00, 62.00)  51.00 (38.00,61.00)  65.00 (59.00, 70.00)  <0.001
5, N (%)
S 7000 (55.6) 6628 (54.9) 372 (70.2)
Lk 5595 (44.4) 5437 (45.1) 158 (29.8)
PR, N (%) <0.001
TIPS & 3437 (27.3) 3331 (27.6) 106 (20.0)
T HEAN 5722 (45.4) 5486 (45.5) 236 (44.5)
PP BN 2574 (20.4) 2429 (20.1) 145 (27.4)
HoAth 862 (6.8) 819 (6.8) 43(8.1)
HHE, N (%) <0.001
HH R 3038 (24.1) 2856 (23.7) 182 (34.3)
= 2990 (23.7) 2857 (23.7) 133 (25.1)
m Lk 6567 (52.1) 6352 (52.6) 215 (40.6)
USHRIRIL, N (%) <0.001
SIS AR E 8049 (63.9) 7727 (64.0) 322 (60.8)
A B US E 2758 (21.9) 2591 (21.5) 167 (31.5)
MR LU 1788 (14.2) 1747 (14.5) 41 (7.7)
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Z G REE R 100 32, N (%) <0.001
& 6487 (51.5) 6143 (50.9) 344 (64.9)
5 6108 (48.5) 5922 (49.1) 186 (35.1)
£ F AT 4/5 #F, N (%) <0.001
2= 2353 (18.7) 2202 (18.3) 151 (28.5)
5 10,242 (81.3) 9863 (81.7) 379 (71.5)

BMI (kg/m?), i Eu(DUsrfrf)  27.81 (24.49,31.74)  27.70 (24.40,31.60)  30.65 (27.00, 34.77)  <0.001
JEEEl (cm),  He Az Z (VU 531 BE) 97.70 (88.20, 107.50)  97.30 (87.90, 107.00) 107.85 (99.10, 117.92)  <0.001

BB, N (%) <0.001
& 569 (4.5) 525 (4.4) 44 (8.3)
5 12,026 (95.5) 11,540 (95.6) 486 (91.7)
NLR, A Ar( 4 frih) 1.91 (1.44, 2.50) 1.90 (1.43, 2.50) 2.16 (1.58, 2.99) <0.001
SIRI, (1Y 53 BE) 1.00 (0.69, 1.45) 1.00 (0.69, 1.43) 1.23 (0.81, 1.84) <0.001
P <0.001 P <0.001
I | | |
8 ] 4 6 ]
!
¢ ; i
1] 4 :
[ ]
o z ! B
z ¢ 7 | B a5
Y
2
]

—

BERY = 5 smEme
(a) (b)
vE: (@) FARER NLREKT 8 I EMEA; (b) FARER SIRIEKRT 6 HIbERA.

Figure 2. Comparison of inflammatory index levels between the osteoporosis group and the non-osteoporosis group
2. BRRMMASIEER RRARE R AEFRIRK FELER

il
HD

3.2. CMM 58 RHAR Bk

%2R T CMM 5 JRUBAA BRI logistic [ 45 B o (R IR AR AL (B 1), AL T-9F CMM
NEE, CMM 2L HE g R [ XU F2 55 7 99% (OR: 1.990, 95% Cl: 1.444~2.743, p < 0.001). % T 4.
PER I fE B 2 A SR CMM 58 i B ba 2 [8] 1 G EK (OR: 1.293, 95% CI: 0.914~1.827, p = 0.146) .
B DR ATA R RIS 3 BORT W LRI RE R, CMM 4R R B IR IE CMM 4
[ 1.987 £i5(OR: 1.987, 95% Cl: 1.370~2.881, p < 0.001).
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Table 2. Association between CMM and osteoporosis according to logistic regression models
Fz 2. £ logistic E)IREE) CMM 5 & RERFA XK T4

R 1 T 2 iR 3
OR (95% CI) p OR (95% CI) p OR (95% Cl) P
CMM 5 Z ] - Z - S -
A 1.990 (1.444~2.743) <0.001  1.293 (0.914~1.827) 0.146 10987 (1.370~2.881)  <0.001

3.3. eH 4T

BATRIE AL Bl NFES A FEEAHIREZR CMM 58 R A E( 3), fE4s K2 B4,
CMM 58 BB FA A S35 I . R (¥ 025 43 BT AXAE P B 2F 763 IR N R R B T 7 3 2 R D 3 R Bk
BMI FIHi&i R Ex, CMM 5 i Gk MO AE AL E AR R B E S 28 . Roh, SWHFR
ML E W2 158 BAEH (p > 0.05).

bz | N OR (95% Cl) P ZH{EAPE
FH(S) ! 0.105
<60 8540 : 415 (16910 10.19) 0.002
=60 4055 : —————— 652 (4.80t0 8.84) <0.001
H21 ; 0.698
B 7000 — 202(1.16103.53) 0.013
it 5595 — 201(1.21103.35) 0.007
FhiE ‘ 0.283
FHF B 3437 E 407 (1.90t0 8.69) <0.001
IEFEHFBEA 5722 — 152 (0.90t02.56) 0.119
IFEHIFEEA 2574 : 233(0.89106.11) 0.084
Hits 862 : 172 (045t06.58) 0.428
BEKF 5 0.731
BHUT 3038 e — 212(1.14103.95) 0.018
Bt 2990 —_— 174 (0.79103.83) 0.172
BchllE 6567 — 204(1.13103.69) 0.018
ERRR ; 0623
SiE/ER 8049 —_— 176 (1.01103.07) 0.047
SE/BEES 2758 ! ——— 204 (1.18103.53) 0.011
] 1788 : > 295 (0.75t0 11.65) 0.122
—HERBIEZE /10032 5 0.195
B 6487 —_— 178 (1.11102.86) 0.017
& 6108 ; 251(1.37t04.61) 0.003
BRIBGHEZEDA/SHK ; 0.477
s 2353 —_— 157 (0.67t03.71)  0.302
& 10242  ————t 212 (1.40t03.20) <0.001
BMI (kg/m?) : 0.065
<25 3547 e 123 (0.59t02.56) 0.583
25-30 4641 —_— 1.77 (09110 3.44)  0.091
=30 4407 f 264 (1.49t04.71)  0.001
05 1 4 7

H: B CKRIEEHhEE.

Figure 3. Subgroup analysis of the associations between CMM and osteoporosis
[E 3. CMM 5 & RER#A X EXRY L 28 534

3.4. RKAEIEIRS B BRI REX
% 3R T RAERREYINLR, SIRNSH BBRA SRR T 45 R, Hoh B 1 REIEAE M A . f
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A2 ARG IE 7RSS MR Al . B 3 AR IE A B AR i . AN A AR AR IE AR AL R 1) G5 (OR & 95%
Ch54uit# REMA G R L ERRENLEMBAAEA 1)F, NLR &N—AN8An, 55
P XU 14 00 13.1% (OR: 1.131, 95% CI: 1.071~1.196, p < 0.001). SIRI &EBEIn—AN AL, B BB FA XU 14 0
17.0% (OR: 1.170, 95% CI: 1.089~1.256, p < 0.001). Tfi7E % T & A S AL (A 3)FH, NLR £33
In—ANEAir, BB g Rs KU G B 9.7% (OR: 1.097, 95% ClI: 1.026~1.172, p=0.007). SIRI &8 i — > #fr,
B g A KBS 3 1 15.8% (OR: 1.158, 95% Cl: 1.058~1.266, p = 0.001).

Table 3. Association of two inflammatory indices and osteoporosis according to logistic regression models

Fz 3. &ETF logistic BARBFINKAEIRIRS B RERAA K BE 24
A 1 A 2 3
OR (95% Cl) P OR (95% Cl) P OR (95% Cl) p

NLR 1.131 (1.071~1.196) <0.001 1.110 (1.041~1.183) 0.001 1.097 (1.026~1.172) 0.007
SIRI 1.170 (1.089~1.256) <0.001 1.158 (1.065~1.258) 0.001 1.158 (1.058~1.266) 0.001

3.5. RAEHEHRHI P 1ER

A HTERFE NLR F SIRI 7E CMM 5 i G AA ST 1) s AR F (] 4) . TE Bl 98 hE A 1)
SRR, RN TRIHRRN . BN B A Guit 5 . NLR F SIRI 7E CMM 58 i B fa 1 G B
BIRYER SRR, 205 5 BB 4.8% (p = 0.01)F1 5.9% (p = 0.004). _ik&k B, CMM T AEiE
T BT 9 5 = A 30 43 HR A RO, 38 T 2 b IO A T R A R

BRI = 0.0286(0.0097-0.0490), P = 0.004 SBRIB= 0.0283 (0.0088-0.0500), P = 0.002
[EJ#ERIB = 0.0014(0.0005-0.0024), P = 0.006 [E)3E3RIp = 0.0017(0.0006-0.0029), P = 0.002

RN BRI ALL:
4.8%, P=0.01

RN BRI ALL:
5.9%, P =0.004

| BEEAR | [ oMM BRAA
ERRIP = 0.0272(0.0083-0.0474), P = 0.006 ETIRSHRIP = 0.0267(0.0073-0.0485), P = 0.006
(a) (b)
I M OKRIESHAE.

Figure 4. Analysis of the mediating effect of the NLR and the SIRI
Bl 4.NLR 5 SIRI B9 A L 5347

4. 7ig

AHFFEHEET NHANES £, KGR T CMM 58 B A GG, 31— B 5HIE T NLR. SIRI 7E
THERBP TR ER . DK EEA A R A AR s BRI LR oR, M EAE CMM 4, CMM A2
538 0 RBAR S 26 S SO AR BUK P (2 1) B R BAA 41 SORE PR A0t 2 35 o T AR B g s 2 (]
2). Logistic [A1)A 53 B 25 SRR B, FEFEHI T A B EIRR R Z G, CMM A2 B 5B A T & B R 2R (5 2).
WA AR TR : CMM 58 JiBTA IF 535 CTE ZHO A 4EE . (Hi% BMI 4r I 45 R SR
FRAR S T BEAEAE T IR ARE T (18] 3). 40, NLR. SIRI #7558 57 B R A998 XU 186 0 S5 38 A o (3
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3), XM RIEFREAE CMM SZI0 & BLEiAA I AE TR OR A o AR, o S TR 208 23] o 5
NI 4.8% (p =0.01)F1 5.9% (p = 0.004) (5] 4). AFFTIGIN 12,595 45 5%, CMM BHEN 4.2%. 1%
BIRR G SO ZE SR, FEIERAET CMM ZWirfE RSt —. P TS Wibs R gIN 4 Fi
AR, B 3 — A 10%~20%2 [A][29] [30]. AHFFEANAN 3 PO IEAU RN CMM 112 B
bk, FEILT LU AEIE: B\, MIFARZLSUKRE, T 9502 K2 Wibs ik vl e 2 M B 416 1 I
IRE S BRSO, HARGIN 4 Fh & P ESm 3 211 CMM R 28 5 iy, (HAHRNHE, HIET:%
ST 3 Pk OB i S BEAA[31]-[33]. T AW BIER T CMM 5 B 1) B 3K
HGE TG ARG, AT AT XU S A R, B0 RS AR U0 iy KUB M, ST 90 4510 50 B R 2
B HXk, RH 3 ML O 2 bR AELE [B] S8 8 Ok 12 AT« B Al PubMed Yo (R AH S SCHR
I A BOR A A AE, ER AARAER AT E SIS R . AR CMM B B R AR S 7 SRR
WPIRAS, X5 BB FCARTT[34]. 35 2 G540k, logistic [AIVA4> AT AR 1 SRR 1 W25 2 8] ) 1E 5%
e, (HUH% 7R FRe . PG BB R . AT — B A 2 AR R RN, RIS (OR:
5.410, 95% Cl: 4.393~6.662, p < 0.001) F14F#% (OR: 1.089, 95% Cl: 1.08~1.098, p < 0.001) /& Ji S [ 55 &
RNE, X5 AT as RERA35] [36], EATTATREHISS T CMM X8 JBBAA AL 20 (6 4). 43R
AT — R H AR R R 5, CMM X8 5T B A B 7 XU R R4S DL . SR 50 B 25 R R, CMM
55 BT 2 8] 1) 3 35 ORI AR AE TR AR TR, 1076 1E W 4 B SR B A o B e e i 2 5 3
X =R AT Re 5 EERAS T 200 S M R i 35 38 0 A o . IRMTAL 2] 7p i Z MR R AR+, TR i PEIC
FERGEIRAS[37] [38], 5 CMM FP2Ah[EIAEF, JE 3G s i & Ak AR s e ARREE ARE S, A
CMM PSR ARH 28 8L, PTRE AN L LUK R 51 & B JUBAA IR R RE . th4h, CMM 58 BUBR A 1) G AL
VYA & AN RS2, MAESEEIEA & A A KBRS RS, XF 56 5t
S CE B R IR Z S8 DA G BEAIE AR B, BE A s WIS E S &S B R & RER,
FIREXS CMM FITEU ) & Bl D A7 AE — € e P ORI 1 FI[39]. 52 AHEL, PUBES 5 ABEX & B b A% 5
TR AR X B = [40] . [FIRS, PHBEZE 8 NSRS @ Br A G BT ORI /KF 5 5000 & B RE A XS A 2
[41], WTRES OB R FE A, BB CMM X8 S 4d BRI . BEAERE LR, RIE
SEH TREAA R AE B ENLRI[42], FRATHIENAR M AEsE 7iX — S5 3). IR UEHEIL[FZR I, CMM 34
HBUERRA RS, SR AT R AE L R TAEH .

Table 4. Multivariable logistic regression analysis of the associations between CMM and osteoporosis (adjusted for age, sex,

and race)
5 4.CMM 58 RHEM LB ZEE logistic BYADEREER. 13, FiE)
A OR (95% CI) p
% ZHR
CMM
52 1.293 (0.914~1.827) 0.146
FERS 1.089 (1.080~1.098) <0.001
Sk ZR
P
7k 5.410 (4.393~6.662) <0.001
PHHE %5 ZH
- eI B AN 1.413 (1.128~1.770) 0.003
L T BN 0.511 (0.368~0.709) <0.001
FHofth 1.741 (1.227~2.471) 0.002
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TREA AL, SO R 2 —[43] Lo MV RN R ISR AR 5 RO K R R [44], BE PRI
BB IR 2 ARPUIRS 5 JOE AT A G TE[45] . MRS 1 2D PR L AT ZIR ) CMM B8 R 18 1
PO SNV HIRE, R REA B ) RAE R T KT I F AR 3R -1 (IL-18) s HRIASEIR 1--a (TNF-0)35 . iX
S8 JENE DR AL ERRC 1 4R S R AR AR s S AN AL XUz [46] - R I 7R HE R 5GHE CMM
BB RAETG DL B ROROL, s 1 & 5 T 1.

BATIWE T RA —E I JEIRATPA, AW TR ER RGN CMM 58 BB SISO A
TERIRTTE . NRTE CMM B35 8 B DLIR AL 7RI B AR . SR, AHE T thAr /e — e R PRIk . &
6, AWFFUR I REBTIEE FT BT, JEik Wi A A e 2 TR R R [47], RR T e RTHEPE A BB 7E W i
BRRZEIRIRKRE HR, BT FOREA 2Ok B R ENE, KA T4 10 A 2 At [ 5K s X R
N FREM. %=, CMM fEEER 2% QS R EL(n B B 3T, Ae G [20] [48], HAhiE L]
Afpt—PIRR. e, RERMRE TS mARE, EUG - SEENEZNRR KRN, Wk
77 DR A, XM R EK R AT RS PR BL3] [49]. AR T NI 1L 5 AR ) AR Y AR B e 4
W AL R R IR, AT AN B CMM FIE BLBAL B 5% R4 1A M E IS,
I R IR 7R JOREAE — 3 R AR R 2 th A E R o ARSRAOBT ST N TE T MU X AREA, L 5 ™1 )
Wit — PR A AR, AHIE CMM B35 (B B S R At o IR S B LAl o
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