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BE: BH  HIFRRUB IR K (rheumatoid arthritis, RA) B35 i 4 BT B 75 L (body mass index, BMT) | Haﬁﬁﬁ%i?‘éé&(ht mass
index, FML) 718 8 LB 5 5 %1 ( skeletal muscle mass index,SM1) 5 RA B % 4k % & FR 5 # (osteoporosis, OP) A L. H
WE RA 3 418 1, Iﬁlﬁh_&lﬁl,ﬁﬁ&%ﬁwﬁﬁﬁ 158 A IE % A%t E 4, RA DR X &0 ﬁ:ﬁ“%ﬂmﬁﬁﬁ%ﬂ%& U]
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I, #£88 ORA BEE W EWH A BMD 28 B % F 1IE 7 % 4 (P<0. 0001),,\ OP &4 2 (42.6% ) Bl & T X f 4
(13.9%) (X *=41.551,P<0.0001) , @RA MFH N5 K LR (54.5% ) B T X B (9. 0%) (X7 =96.747,P<0.0001) , @
R BMI 41 RA #2845 #4259 BMD SMI.FML. 5" ¥ it & & AR BE & 4r L RUVE R L5 &2 9 B AW A9 (P<0.0001) , 0%
BMI {38 =, bR K847 B S et m e 35 (P<0.0001) . @ 7F BMI g iHE /9 RA B H T, JLAE A OP & 4 3 5 TP fE
ZHH AT (48. 1% vs 45.5% , X*=0.027,P=0.870) , 76 BMI G IE % BEIE MR, LA AT 20 OP & AE R0 B & F A Al
i 2H (56. 6% vs 33.0% , X =12.238, P<0. 0001;52. 6% vs 22. 7%, X*=10.953,P=0.001) , 7¢ A sk T/ HE A RA B,
R BMI£H 7] RA B2 OP & A4 ZJCH] B 22 51 (P=0.563.0.148) , @A X FHT B8, SML 5 &A1 9 BMD Rl BMI 45
L E A6 (P<0.0001) T 5 ¥ i & 4 LU B L AR 426 (P<0.0001) . @£ J. Togistic M H 43 47 75, SMT(OR=0. 696, P =
0.001,95%CI:0.565~0.857) % RA & % £ OP MR M £, F# (OR=1.091,P<0.0001,95% CI:1.065~1.117) F144: 5l
(OR=5.259,P<0.0001,95%CI:2. 543~ 10. 876) ¥y RA B &k OP s N2, &% BMI.SMI I FMI 5 RA & OP
Mk B%, 0 SMIZ RA BE L4 OP BREEMNRIEE,
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Abstract: Objective To explore the associations of body mass index ( BMI), fat mass index ( FMI), skeletal muscle mass
index ( SMI) and secondary osteoporosis ( OP) in patients with rheumatoid arthritis (RA). Methods Four hundred and eighty
patients with RA and 158 normal controls were enrolled. Bone mineral density (BMD) at sites of femur neck ( Neck), greater
trochanter (G.T) , total hip (Hip) and lumbar vertebrae 1-4 (L1, L2, L3, L4) was measured by dual energy X-ray absorptiometry
and OP was diagnosed according to the criteria of OP. Skeletal muscle mass, percentage of body fat and mineral content were

measured by biological electrical impedance, and BMI, FMI and SMI were calculated. Results RA patients had significantly
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lower BMD at each site measured than normal controls ( P<0.0001), and had significantly higher incidence of OP (42.6%, 178/
418) than the control group (13.9%) ()(2 =41.551, P<0.0001). Incidence of sarcopenia in RA patients was 54. 5% , which was
significantly higher than that in the control group (9.0%) ()(2 =96.747, P<0.0001). BMD, SMI, FMI, mineral content,
percentage of body fat, skeletal muscle mass and muscle mass of both upper and lower limbs in RA patients among different BMI
groups were significantly different ( P<0.0001), and there were linear increasing tendencies with increased BMI ( P<0.0001). In
RA patients with BMI<18.5 kg/m’, incidence of OP in RA patients with sarcopenia was similar to those without sarcopenia
(48.1% vs 45.5% , X2 =0.027, P=0.870). In RA patients with normal BMI, or were overweight or obese, incidences of OP in
RA patients with sarcopenia was significantly higher than that in RA patients without sarcopenia (56. 6% vs 33.0% , x*=12.238, P
<0.0001; 52.6% vs 22.7%, X2 =10.953). In RA patients with or without sarcopenia, there were no significant differences
regarding the incidence of OP among different BMI groups ( P=0.563, 0. 148). Linear correlation analysis showed that there were
positive linear correlations between SMI and BMD of each site measured and BMI ( P<0.0001), but there was a negative linear
correlation between SMI and percentage of body fat ( P<0.0001). Logistic regression analysis found that SMI ( OR=10.696, P=
0.001, 95%CI. 0.565-0.857) was a protective factor for OP in RA, and age (OR=1.091, P<0.0001, 95% CI. 1.065-1.117)
and sex (OR=5.259, P<0.0001, 95% CI. 2.543-10.876) were risk factors. Conclusion BMI, SMI and FMI are associated

with the occurrence of OP in RA patients, SMI rather than BMI was the most important protective factor for OP in RA.
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REJHE o
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KA SPSS 17.0 B Ab 3 IEZS oA B I BB
BHLL ks FoR, PALE) TR BORH O BOR AT« K e, A
[B] % 1 FL AR F X A AROCHE 20 BT AR DG 2R 8
RN, ZT05r TR £ T logistic [B]H 4347, P<0. 05
NESAGIHFEREX,

2 HE

2.1 RA B3 5IE% 4l M4 # A BMD 0P FijjL />
JiE KA R0 AR

RA B % Neck.G.T Hip L1 .12 13 L4 L1-L4
A A9 BMD #5785 B[ F 1E % X IR 4H (P<0. 001) ( I
F 1), RABEN OP AR K 42.6% (178/418) ,
W2 TSR 4 13.9% (22/158) (X* = 41.551, P<
0.0001) (W 1), RA B E LA & R A
54.5% (228/418) B @ = F X B4 9. 0% ( 14/156)
(X*=96.747,P<0.0001) ,

F 1 RA 4150 JB41H #4547 BMD L4z (g/m’, x+5)
Table 1 Comparison of BMD between RA and control groups (g/m”,%+s)

200 Neck BMD Ward BMD G.T. BMD Hip BMD L1 BMD L2 BMD L3 BMD L4 BMD L1-L4 BMD
RAAH(n=418) 0.79+0.17 0.62+0.17 0.63+0.15 0.70+0. 14 0.93+0.18 0.94+0.19 1.01+0. 20 1.03+£0.19 0.99x0.19
XFHEH (n=158) 0.92+0.15 0.76x0. 16 0.78+0. 14 0. 80+0. 16 1.06+0.17 1.07+£0.19 1. 14£0. 20 1.14+0.19 1.18+0. 18

{8 8. 476 8. 644 11. 494 7.258 7.602 7.602 7.000 6.322 7.315

F1{E 3.521 3.256 2.625 2.125 1.985 2.159 2.752 2.156 2. 856

P{E <0. 0001 <0. 0001 <0. 0001 <0. 0001 <0. 0001 <0. 0001 <0. 0001 <0. 0001 <0. 0001

45.00 12.6% FRAE BMI ¥t RA B A 43 IE % (1B % B e

10,00 | BE 34,3 4 e &% FR A2 09 BMD  SMI FMI . %" ¥ iR &

2500 b B KBS BHRINSEEHRAFEM(P<

10,00 0.001~0.0001) , HFfiZ BMI [, 1 R & 35451

= SLMH IS (P<0.0001) , W 2,
ﬁ 2500 7 2.3 SMI £ R[Fl M & 405 BMI 414118 OP % 4

sgé 20.00 | B

15.00 - 2% TEVHER RA BE P VD EL OP K45
10.00 L L2 5E 4 A 3R (48. 1% vs 45.5% ,X* =0.027,P =
<00 0.870) , 7€ BMI N IEH EE oL, LD E 41
' OP % A I B & F L WA E 4 (56.6% vs
000 RAZL I 413 33.0% X*=12.238,P<0.0001;52. 6% vs 22.7% , X*
B 1 RA415%BALE OP %k b B =10.953,P=0.001), W& 2, WiAENLAER RA &
Fig.1  Comparison of OP incidence between RA and H ,Klﬁ] BMI #H 8] RA B &9 OP Eﬁi%%%ﬁ

control groups

2.2 A[F BMIZp4H [0 RA B #H OP A= 5 & Hifte
BRI AY HL AL

25 (48. 1% .56. 6% .52. 6% ,P=0.563) , 7£ I L. 2>
SE B RA BT, AR BMI 41 06] RA B3 1 OP &4k
LA R TG B i 2% B (45.5% .33.0% .27.5%, P =
0.148) .
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x 2 N[E BMIZ[] RA &35 % H8AR 1 HLBE (wts)
Table 2 Comparison of different indicators in RA patients by BMI groups (&zxs)

& tr THE (n=65) W (n=227) HBETEM: (n=126) P, {H P, {8

Neck BMD/(g/m?) 0.77=0.22 0.77+0.015 0.84+0. 15 <0. 0001 <0. 0001
G.T. BMD/(g/m?) 0.57+0. 14 0.61+0.15 0. 6920. 14 <0. 0001 <0. 0001
Hip BMD/(g/m?) 0.73%0. 15 0.78+0.13 0.8220.22 <0. 0001 <0. 0001
L1 BMD/(g/m?) 0. 82x0. 10 0.85+0. 17 0.89+0. 17 <0. 0001 <0. 0001
L2 BMD/(g/m?) 0.89=0. 19 0.92+0. 19 0.99+0. 18 0. 001 <0. 0001
L3 BMD/(g/m?) 0.96=0. 19 0. 9920. 20 1.07+0. 18 <0. 0001 <0. 0001
L4 BMD/(g/m?) 0.97+0.21 1.010.18 1.09+0. 19 <0. 0001 <0. 0001
L1-L4 BMD/(g/m?) 0.90x0. 10 0.95+0. 17 1.010.20 <0. 0001 <0. 0001
YR e/ 2.34x0. 32 2.56£0. 40 2.79+0. 52 <0. 0001 <0. 0001
BRNE R/ g 31.22x4. 80 33.94£6. 48 37.59+6.78 <0. 0001 <0. 0001
IR 4 /% 23.17+9.52 31.56+9. 38 37.69=8.79 <0. 0001 <0. 0001
SM1/(g/m?) 6.69+0. 93 7.40+1.28 8.26+1.22 <0. 0001 <0. 0001
FMI/( g/m?) 4.02+1.76 6.74£2.13 10.21£2.95 <0. 0001 <0. 0001

WP RE R 200, P kB 4

60.00 -

56.60%
52.60% TS nE!
48.10%
000 T s s0% £ WL 5
@ 40.00 -
< 33.00%
i %
#3000
& 22.70%
<
20.00 -
10.00
0.00
HE E¥ AR
2 SMITEAR[RRE AR KA OP & L
Fig.2 Comparison of OP rate by SMI in different

weight groups

2.4 SMI 5% 45 tr[a] (4 AH oS 40 H

LVER O A & B, RA B3 1 SMIT 5 4% &R L
7 BMD 1 BMI ¥ 2 1E B £k 4H 3¢ (P<0. 0001) , 11 5
REE /4 R 2R HLAMAE(P<0.0001) 1M 5
FMI DAS28 JC B W #H ¢ ¢ & (P = 0.390; P =
0.143) ,IL% 3,

F 3 RA B P SMT 5 H fth 4548 45 1] 19 48 56 o 23 47

Table 3

Correlation between SMI and other indicators in

RA patients

ks SMI/(g/m?) b SMI/(g/m?)
rfg P rfi P
Neck BMD/(g/m?)  0.302  <0.0001 T3 BUD/(g/m?)  0.355  <0.0001
Ward BMD/(¢/m?)  0.314  <0.0001 L4 BMD/(g/m?)  0.376  <0.0001
C.I. BMD/(g/m®)  0.492 <0.0001  LI-L4 BMD/(g/m®)  0.373  <0.0001
Hip BMD/(g/m?)  0.357  <0.0001 BMI/(g/m?) 0.418  <0.0001
LI BMD/(g/m*) 0.344  <0.0001 FMI/(g/m?) -0.041 0,390
12 BMD/(g/m?) 0.343  <0.0000  REETAMIE/%  -0.284  <0.0001
DAS28 -0.080  0.143 W -0.228  <0.0001

2.5 RA B &M OP KFER N R 0

R M Z T Logistic M 247, LA4E S D2 BMI,
SMIFMI 524 B8 8, DA Dy B e & , AR5 & /E
OP(0=JG OP,1=0P) Jy i 48 &, 45 3R 7, SMI
(OR=0.696,P =0.001,95% CI.0.565 ~ 0.857) X
RA B # kA4 OP R4 IR, ik (OR=1.091, P<
0.0001, 95% CI.1.065 ~ 1.117) 1% %] ( OR =
5.259,P<0.0001,95%CI.2.543~10.876) ¥ RA
B KA OP FER AR, WLk 4,

F4 RABFRE OP B FKE Logistic 217
Table 4

Logistic regression analysis of OP risk factors in

patients with RA

o7 7 B HAAE ORfH 95%ClI P{E
4H# 1,091 1.065~1.117  <0.0001
R 1,018 0.993~1.045 0. 164
BMI  0.926 0.804~1.067 0.287
oP SMI  0.696 0.565~0. 857 0.001

(0= OP,1=0P) FMI 1.035  0.890~1.205 0. 653
HEH 5.259 2.543~10.876  <0.0001
DAS28  2.256 1.425~1.617 0.258
WE 1,165  1.256~1.428 0.018

3 itig

RA & — b L8 M W 152 48 0 56 15 45 H 0RO o
1iE B9 RGeSO (B, RERSE R &
A AL T B I 0 3 A, 7 AR KR 8 A
BT R T o (INF-a) , A% -1 (IL-
1) JIL-6 IL-8 45 71 R ffi ¥ B 4k F 18 ¥k 48 R 28
h M B W I A 1R 2 M I A B R R, 4 HE—
5] S B R BB IR , B 5k FR™ B 6T W
BBk ke, OP & —Fh LUE & | i
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(B%) B S H AR Ak A FR AR, B0 B 5 T R R
B, 5 T R AT — Rl A 5 BB, T RA
P& OP %A RAHIE® AW 2 5, RBrge kM
RA B B9 B 81 K5 7 R A 1~4 &35
£ F) BMD ¥ 8] AL FIE# X IRZH, H OP &R A F 4
SR X R 3 £, AR 45 A & 1 N A A R
R, TRESAMRNALE(Z LS )G) BE
BE(B:&=1:35)0XK 8% )57 OP &4 WK
RV TR S OP K Y AR BR T T BE R A
FRIE .

BMI 25 A B 44 58 5 52 i 14 255 B I e, 2 E Ri
AINHE I BMD Fl OP & AR i — A B4 b1,
ZHCFFINRIT BMLE R E OP WA E ™,
B S IA Sy B0 i A B 0 B R, I 2R
OP f % HE AR OP FRAE™"” o serREi4E" " % 180
B 32 o E IR R R 3 41, R B 3 4R OP
RAERMERAHEITFE X (X =11.297, P<
0.0001) , B 25 R 4675 3¢ 5 09 BMI 1] LUk /D> OP 9 &
Mo KISCETT BRgE R WIE RA B b BMI [ A
BLEME % OP [ A £ (OR=0.770,95% CI;
0.696~0.853, P<0.0001) . 754 %Ik H K BMI
M BMI ) J2 OP & A4 (9 fL % F 2, i BMI 5 OP
X R HRAET . BT RKERIFRY
NG BMI 2y OP RAMfER N E, (8 HEE AL
SRR R S R A OP TR R R 25 5 R AR
OP , {HAR#E BMI 31 2 () i 8 s AE e HL 502 O 1k B 3
B W s WL 72 BMI rf (¥ /5 H %, SMI A1 EML( 43531
B JULPS A g 17 ) 2 BMI i 2 228 B AL 43, 7 RA
BH OP RAERY WA RERES S SMI & FMI 715 %
YIBE 2 &30HF R, HArE W4 & F BML SMI FI
FMI 7£ RA 4k & OP [ SRAIF 52 /0 45 # 38

Dogan %" B 5L 44 A 30 4l RA < ¥ #2130
) Lot B A, 45 5k B8 RA B3 4 SMIT B B A% T
X BE4H (5.83+0.80 vs 7.30+1.64,P=0.022); A
RA BE N AE SR & A #5043, 3% , 72 1E % % IR
ZH(10.0%) ) 4.3 f5(X*=8.52,P=0.004) ., ZfH
2L 5 267 5] RA B B0 VU R B LB B, Lk
B RA B F WL E & A B 55.8% , W BB 40 & %
L8 9.0% (X =91.18, P<0.0001) , % K 1E & %} FR
I 6.2 £, 45 A = T B A SCER R (FLAT R A 42
™ RA BEWUAE 09 & A S 0 m T xR, At
REX KB RA B SMI B 2% T X B4, A RA
BHEN R K EE R 54.5%, 29 & 1F % X BB 4H
(9.0%) i 6 15 (X* =96.747,P<0.0001) , 5 I R

FEGE AL, Lim 257 49 A 1767 ] 4 [ 4 22 7 &
P, G5 R R, (R PR B (BMI<18. 5 kg/m”) 1y % 1
Hi{I. BMD AL SMI f & 4k 45 51 & 23.9% A
18.4% , W] /% FIEE R E P ELEZR 9. 4%
1.7% , 8 0F o B9 %5 3 WoR , FIE A 5 & AR
B, MG 2 2 B B S A I BMD (OR = 3. 41;
95%CI:2.31~5.05) {k SMI( OR = 11.61;95% CI.
6.17~21.88) LJ K [F] i BA ik BMD 14k SMI( OR =
23.82;95%CI:8.92 ~ 63.58) iy K [& , #2/5% BMI &
BMD SMI [AIfF £ LR IE R . ENZEFERE " d
15 AR LA BIFSE 25 R R 4878 BMIT 938 hin & R T 15
1 LA B Bl AR, AR LA E B OP 1y & B
X . Dogan %" B 5538 & BAE Lk RA B &,
BMI 1E % o 5 09 2o Pk AR 2 LR R i s 3 38 5 1 31
L/ (46.2% vs 46.2% vs 7.6% 3;X*=15.13,P =
0.001) , i $2 /% B2l MR HE BMI ) 7 AL b 2 7 2 —
Beppm, TER B2 BB A ME N, AR R
BRTE RA B, SMI FMI f{:Jfi BMI {14 i i 4%
Jm, H SMI 5 BMI & IE4f ¢ (P <0.0001) , iX $#2 /K
BMI (3% 3 T vi] R[] B £ Bl 25 JUL PR 8 g o iy 8 . e
AT UL, RA B35 SMI 2 REAR Y, LR R AE R
W@ TH Y, BMI £ —E R B 2 RA R4 OP 1y ¢
PR E BT SMI 5 BMI [a] i IE MG OC &, 7 i
— 7% 8 SM1 5 RA B 4k & (1 OP [A] o] REAF7E

Verschueren 222 BF3Y 679 1) 32 4 5 % WL/ ki
55 BMD #9436, BF 95 45 3R R DO 5B B LA =
B W & L 54500 89 BMD LR MEAH G, Ik
5% 326 44 BAE BAEHEATHISY, 45 R B s Y
B E LA &5 4 5 & 3B A0 8F g BMD 2 E A 6.
He 2 fF 5% 2 W1 40 WUAE 3% 52 1F % AFE 880 =k
/0P RN 1. 8 fi5, &R B & SMI,
FMI 5 RA 54k % OP A C R A FA R,
ARBFI LR BRE RA B P RIEE SMI 5 &3 67 1
BMD £ IEAHK (P<0.0001) ,{H5 FMI JEB B AHC,
8 SMI 5 RA k4 OP FAEBYI X R, (A Y&
BMI J¢ HJ2 76 BMI IE 5l # & 0, JLAFEZH OP &
R E & TN RESH (P<0.0001, P =
0.001) ;1 [# & SMI B}, A [] BMI 41 6] RA B & /Y
OP &/E#IFTH] B 225 (P=0.563.0.148) ., X
BEESLNA L OP Z el i INTEBE R TTAEZ BMI 5
OP 7 [A] 3% IEAH G M (Y A i PR 2, SMI 4 /2 5% ) RA
BEKE OP M EEHNE, IEMEANRNEZ T
Logistic [81 )43 87 1 FF I 75 21 56 TE : SMI & RA &%
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