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Relationship between sarcopenia and fall risk in elderly

patients with type 2 diabetes mellitus”
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University ,Urumchi , Xinjiang 830054 ,China)

[Abstract] Objective To investigate the onset situation of sarcopenia in elderly patients with type 2 di-
abetes mellitus (T2DM) ,and to analyze the influence factors of fall risk and the relationship between the com-
plicating muscle function reduction and the fall risk. Methods A total of 512 cases of T2DM aged =60 years
old in this hospital from January 2020 to December 2022 served as the study subjects. The grip strength (HS)
was tested by the CAMRY-EHI101 grip tester, the walking speed (GS) was measured by the stopwatch and
tape measure,the muscle content was analyzed and determined by bioelectrical impedance. The skeletal muscle
mass index (SMI) was calculated. Sarcopenia was grouped by the AWGS2019 standard, the Morse fall Risk
Prediction Scale was used to evaluate the fall risk,and the influencing factors of fall risk were analyzed by bi-
nary logistic regression. Results The detection rate of sarcopenia among the study subjects was 19. 92% ,and
399 patients (77.93%) had the fall risk. Whether having sarcopenia or the severity of sarcopenia had no influ-
ence on the fall risk (P>>0.05). Among the patients without sarcopenia,the fall risk in the HS,GS and SMI
decrease group was increased compared with the normal group (P<C0.001). The results of the multi-factor a-
nalysis showed that the 7 types of variables such as gender,BMI, blood glucose,I1.-6 , T2DM retinopathy. T2DM pe-
ripheral neuropathy and T2DM vascular disease were the influencing factors of fall risk (P<Z0. 05). Conclusion Eld-
erly patients with T2DM have a higher fall risk,and T2DM combined with decreased muscle function could
aggravate the fall risk,but T2DM combined with sarcopenia has no significant effect on the fall risk.
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50 % A WLAAE™ s 55 A B 58 oR, TR E AR ik =65 %
1 2 B IR % (type 2 diabetes mellitus, T2DM) &3
LD E g 3 — AR 2~ 3 A5 0 T I U
b, FEBRER 265 10 B (ICD-10) % Bk 8]
SCR AR K A A TR/ 8] SF- T 5 A0 M 7 el A% L 3R
] 30% 11 65~80 % % N, LK 50 % 4R >80 % 1 =
BN E DA — R EE 2, B A5 B 65
U E#EAGIERIC E EIENS . 5 T2DM
R DR R AR 9 22 TR T I AR T RE L i i R
KP4 B A R 25, 9K T2DM A] b L g 58 s
JES L (H T2DM #3 WL 7 A5 80 RURS: 4 6 28 0F 9 i A
RIE ., ATFIRAHZAE T2DM 3 1 5 XU 5%
L LKCEF T2DM B E A 1 WL RE R IG5 0% 30 XU
(OGN EAE T2DM B35 32 THH 85 LD g, B AIK 2k
FRS S %

1 #EREFHE

1.1 — & #

PIARE 2020 4E 1 H & 2022 4F 12 A N4 Rk
BEr) 512 & 4F T2DM SB35 A5 X4, 99 A bk i -
(HT2DM FF & H [ 2 AUBE IR A By 6 48 7 (2017 4F
WO M2 Wi HE 5 (2) I R B8R 58 3% 5 (3 4E I =60 % 5
DOFEXNRHABS S RS, HEBR bR . (D
A A BRI GIRAS P G s B O R L B
BT LA G5 4 2L 21 5 (2) 1 DA A KT AR By B 47
FE 7R RS ) 4 JE [ A () KTENAR s (4) FE ik
LR AR AT N 4 WA - o 42 A2 W B TR R VR YT .
1.2 Fi&

1.2.1 ML sesem

(D48 51 (hand grips trength, HS) : % i & T &
AR, i 7, %48 CAMRY-EH101 48 /1 #%,
N BT MU PE BT — Wk 7500 sk iR R AR
R 30 s &L L 3 WKL BUER K (H; (2) 17 & HE
(gait speed,GS) i P | Fz R, 43 2 Wil 55 6 Jil 24
128 ZiE AT 10 m 5, GS=IE & /i) ], 1154
Y1E ; (3) B 8 WL ik & 48 20 (skeletal muscle index,
SMD : >k F A= 9 # BH 3T 43 #7 (bioelectrical impedance
analysis, BIA) | % )L A J& & , SMI = 4K F UL ;A Jii 7=
(kg)/H&E (m"),

1.2.2 U4 i o a4

HBR 2019 4 W0 Y & 47 LD 4E 45 BE AL A (Asian
working group for sarcopenia, AWGS) & % 07,
B HS<C28 kg. &1k HS<T18 kg M3k J1 FF&E; 5 .
7 GS<<1.0 m/s Nz 3hfig J1 N B Lotk SMI<<5. 7
kg/m’® FPE SMI<<7. 0 kg/m* A WLE WD, Ho
A RE A 355 I R 3 5 7 505 R L RE A 4 T S O
., (DIEH . HS.GS.SMI #iF 4 ; (2 R : HS.GS
1B, SMI FRE; () I K : HS 30 GS & %, [A] B £
H SMI TR (4) ™ E . HS.GS.SMI ¥ T F%,
1.2.3 8K I& 5 A4k
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JEE IR BT 2k 3 RS 75 0 i K (morse fall scale,
MFS) P 25 i BP0 2 HRVE T B 55 17, AT 120~180 s
I R TR ¢ FANE A O N A K 1 R Wl N9 N 5N
FEOORSHEUS, LGS & 2 Bk, MES B4k 125
g7, 6 A H AR B IR S5 R 4R 3 A K
G S 2% <225 A3 TGRS L 25~ 45 23 AR XU . =>45 43
Sy e UG R ARG v IR =2 0 Ay A k8 XU . 2
i MFS § Cronbach’s « %N 0. 851, R AFFT =2,
1.2.4 & R &4 Jf s 48 4 (Charlson comorbidity in-
dex,CCD

CCI 2R H 1ICD-10 % % 77 =0, X 78 A B 2B B
FEZWAN, KAl 2 W7 b 1 & IF I SR AT PR AR 4K 48 H
PR A B 1~6 43, B4y 36 4r . 4 Bk R OR
AR CCL 0~1 435 UK A B, =2 4
E N AME
1.2.5 HAbIgAFe9 AN

AR s 2% K LT 10 68 Bl A
WS G RE VAR WS LM ) . 4B g A 2 6 (interleukin 6,
1L-6) . Ifi WL BT (serum creatine, Scr) . H il = g (tri-
glyceride, TG) .BMI, Il % 1% & 4 PR 955 I & AE L L2
i, Hod BMI={&# (kg) /& & (m)”, H 35 H F AR
JE K 2 B PR AN BE IR IT 48 (2019 O R X,
BMI<C18. 5 kg/m* NK/KF,18. 5~<24. 0 kg/m”
KA .24, 0~<728. 0 kg/m® Jy 5 K fff FHHE B 4l
P I B A i = 285 B A U &R 48 (flash glucose moni-
toring , FGM) Wi il AF 58 XJ 42 1fi b5 7K - 3h 25 A% 1 4% 5L
T A X OB A I B R AT 43 BT AR AT i b AR S RIE .
MR (R [ 45 2 4 25 0% DI R 7 48 RS (2017 4F
RO )L AR AR S <736 U0 Sk I B R RE . =36 % A I
REaE . MR I K AE B ICD-10 Q43 4% « 5 14 JF:
KAECELL 2) i3 R G0 & 4E (E1L. 5) (M & R G 0F
KAE(ELT. 4) BRI K AE (E11. 3) , B R 9 & 68 41
PR 5 ARk v o o o —

1.3 s%itzam

K F SPSS16. 0 B4R F 47 B4 48 vF 4 b, 1 3 9%
BERH o £ R WEBCR T ¢ K56 s 118098 B R 6
BOME o e Ron  LRBCR X2 /256, R 0T logis-
tic [a] AR Y 23 A7 8 f30 KUBS: F 2 i IRV . L P <<0. 05

HESHGITFE XL,
2 % g

2.1 T2DM & %48 R & B & 5 #7

512 fi] T2DM # # ., 399 il (77. 93 %) 17 7E 1k 5]
KU, MES $E43 K (29. 23+£6. 33) 4%, B4 ey 1. 69 ¢
1. 00, SEHJAE#4 (72, 17 +£2. 38) %, SE i F2 (7. 18+
0.37) 4, Ser A (81. 35 £ 5. 25) mmol/L. TG K
(1.25£0. 02) mmol/L.IL-6 & (1424+17. 23) ng/L.
CCIH 3.9240. 68, WLAER:H 102 41 (19.92%) ,
£ T2DM It & AE 416 (81, 25%) . HA [ ZE b7 ik
TR TC XU B T2DM B M I 43 A L T2DM
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R AT AR BOAM A BMI 20 A L IBE S B0 LAE RS, T2DM 148 i 28 15 0 22 R A g it 2 B X
150 IL-6, T2DM AL JEE A8 5 i . T2DM R Rl A 2 (P<<0.05), W% 1,

x1 BRI XURG B8 E 3R A A

5 XL
i H X%/t P
H(n=399) To(n=113)
P[0 (V0] 4. 000 0. 046
5 139(34. 84) 51(45.13)
s 260(65.16) 62(54.87)
T2DM [ (%) ] 12.314 0.002
<5 4f 116(29.07) 50(44. 25)
5~10 4 166(41. 60) 45(39. 82)
=10 4F 117(29. 32) 18(15.93)
AEIR [n (V)] 8.219 0.016
60~<70 ¥ 218(54. 64) 76(67.26)
70~<80 ¥ 89(22.31) 24(21. 24)
=80 % 92(23.06) 13(11.50)
BMI[»(%)] 15. 203 <0.001
IR 176(44.11) 37(32.74)
EH 73(18.30) 40(35. 40)
=K 150(37.59) 36(31.86)
MBEE LR (26)] 7.658 0.006
e 164(41.10) 63(55.75)
N Y 235(58. 90) 50(44. 25)
WLAE 2 (%) ] 27.035 0. 000
B2 60(15. 04) 42(37.17)
i 339(84. 96) 71(62. 83)
CCIHEH [ n ()] 3.557 0. 059
(S RIED 229(57.39) 76(67.26)
o E 170(42.61) 37(32.74)
Ser(x + s, mmol/L) 76.20+4.12 86.5046.12 2.292 0.071
TG(x *+5.mmol/L) 1.2040.02 1.30+0.02 2.129 0.066
IL-6(x+s.ng/L) 158. 6117, 36 123.51+22. 86 25.891 <20.001
T2DM B Hi[n (20 ] 0.07 0.791
H 75(18. 80) 20(17.70)
J 324(81.20) 93(82. 30)
T2DM i 9 B 4% [0 ( 26) ] 4,348 0.037
H 67(16.79) 10(8. 85)
I 332(83.21) 103(91. 15)
T2DM Ji [l 95 28 [n (26D ] 6.852 0.009
H 112(28.07) 18(15.93)
W 287(71.93) 95(84.07)
T2DM I & A [n (%) ] 8. 172 0. 004
H 100(25. 06) 14(12.39)

P 299(74.94) 99(87.61)
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2.2 T2DM & % % # K& %@ B % 49 logistic ® )2
5

PSR 75 A8 DRV Sy TR A 5, D BRL IR 3R 43 A 25
RS A FE LT R &5 B A5 10 2848
o AR ARG R )L T2DM 5 & L 4E 1% BMI, I 4%
TEBE L 2 7 WL E L TL-6, T2DM i I’ ik % 28 . T2DM
JE P 2205 42 . T2DM 48 5 22, #5477 — 0T logistic 1]
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52 1 s WL/ £ 35 3 21 v L/ R 7™ R R X R A3 XL
W JC B R (X =1.553, P=0.460), JENL/%E H
Hh L 5IEW 4 . HS P4 (X°=28.299, P <
0.001).GS F R4 (X*=58.013,P<C0.001) ,SMI F
R 2H (X* =85. 88, P<C0. 001) B8 XU Tt & . 2 R A 5E
THFR S L 4,

£2 HETERME

A58 Caye = 0. 10, ay, = 0. 15), 45 5 W75, LD 4E | F A A BB (0 5508
T2DM %5 F2 . 4F 5 %F 2k 2] XS JC B0 B 5% i (P> e B—0, 4 —1
0.05) , V£ 5 . BMI, Ifit B 4% ¢ . IL-6 . T2DM #L W BE95  opm e <5 AE=0,5~10 4F=1,>>10 4F=2

A5 T2DM J& HI A 295728 . T2DM I & 48 7 8248 &

i 60~<C70 4 =0,70~<80 % =1,280 % =2
S BB XS 9 52 ] PR 3% (P <20, 05) , L 3% 2.3, BMI ER =0,k F=1,FikF =2
2.3 T2DM & % M%) #e 55 2k 8] R 09 X & AL Fa =0, FE =1
T2DM M # J B AR 113 011 (22. 072D AT B 1 s f—
AR 399 il (77. 93060 R 325 B1(63. 4800, yuge K047 —1
325/512) (R MR 74 Bl (14.4500.74/512) 0 102 BIALY o o047 =1
SRR PR R 81 B (15.8290.81/512) o e F—oi—1
IR 46 ], 7 590 85 s AR LA AT BRI MU e S
318 fi(62. 11%,318/512) , H IR UK 266 3], o XU
=3 BREIRES I EEN S EE S
FI g i B SE Wald X* P OR 95%CI
5 —0. 607 0.154 15.534 0.002 0. 545 0.386~0. 848
T2DM & 1 0.091 0. 256 0.126 0.621 1.095 0.455~1. 879
A 0.114 0.223 0.262 0. 586 1.121 0.865~1.521
BMI —0.434 0.122 12.647 0.017 0. 648 0.603~0. 837
Bk R —0.422 0.109 14. 960 0.007 0.656 0.471~0.925
1L-6(ng/L) —0.732 0.212 11.918 0.022 0.481 0.197~0. 819
LA 0.100 0.167 0. 357 0. 368 1.105 0.834~1.520
T2DM i 9] s 55 25 0. 590 0.122 23.388 <20. 001 1. 804 1.551~1.998
T2DM J& il b 22955 75 —0.136 0.027 25. 305 <<0. 001 0.873 0.605~0.913
T2DM Ifil 5 9 4% 0. 500 0.136 13.526 0.013 1. 649 1.434~2.008
RO —1.306 0.338 14. 921 0.011 0.271
&4  T2DM BEMIMEESBRAIRBEHX R ()]
WL HE (n=102) JEALDAE (n=410)
B A0 IR i PR 431 7 i 1] HS GS SMI
(n=61 (n=4D THm=233) E¥ =170 TFTHG=334 E¥0=70  FHEGH=312) FEH¥ =098
I 15(24.59) 6(14.63) 31(13.30)  61(34.46) 50(14.97)  42(55.26) 53(16.99)  39(39.80)
1% 33(54.10)  26(63.41) 164(70.39)  102(57.63) 240(71.86)  26(34.21) 218(69.87)  48(48.98)
= 13(21.3D) 9(21.95) 38(16. 31) 14(7.91) 44(13.17) 8(10.53) 41(13. 14) 11(11. 22)
x? 1.553 28. 299 58.013 22.255
P 0. 460 <€0. 001 <<0. 001 <<0. 001
3 i 3 Ak T IR 5T, AR G 2 4F T2DM B MES

3.1 T2DM %52 H#B NGRS

IR (29. 23 6. 33) 0, e T A B AR B B4 X
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W 8 A5 5 (19, 2816 15) 431, Hirh, 14, 45 % (72/
512) Jhy k8 v RURS: , & T B (5. 60%0) 5 63, 48%
(325/512) y B A8 A RUBS: , i T8 B (29. 00%) , Af
UL, A4 T2DM B W45 XURS: 7™ 34 55 4 SR A5 XU 78
BRI ST — BN, LR E R T &
T2DM & i Z X6 A H1 k431 XU PR 38 00 3R G vk T
JEIEXT T2DM FR A5 2 8k 15 v AU 3 R B ik £33 1 ™
WS TH T AR, S EE R &M A
FRAE 7, 51 Sk 8] XU 38 0, 5 0 I A 4 R —
. WA REFE T, T2DM B H R R T A & B E 4
M B4 T T S0 1 s ] K LN s s AN
WUPR BT i T B, 2% 345 i RE 0 55 . BE o 2k ) X
B L b AT A B L 5 S R R BT
il B B RE T, B AR5 XU .
3.2 T2DM 4 3 WU fk KAk n Bl 2k 48] R e

RGN BT Bk, T2DM Z4E B #E49F GS
FEAREE GS R E N T 30% Ak 2B L HS [#
A HS R FEARF 80 T 35 %6 il 1 2] KUK » 3 5 7 WF
5% GS.HS.SMI T P 41 % 1F 21 8 80 XU T o 1) 445
W8, HIFR W RELE T, B AR B RS Ol R TR
BATENAT E RS B B HS TREBIREE s . 5 &k
X IATE SRR S ERR AR, S EHIE L
PAGE PERR AR, TR B AU . BE 4 T2DM 3 GS
T RER O] REJE N — D7 1 7E T, T2DM & 47 (3 N #1542
% e MB35 P 5 e, SO LR R IR B 1 L E5 M B AL R
A AR EERE AL R HE T T2DM 3 B85 L s 3 5
LR = E B SR T RERRAL, MUK R BN GS
TR S —Jr . BT R AN A X — AL EUR S R
A AR, T — SEU Ak AL AT 1A 7 ik D) BE . T2DM iR 3%
T A0 4 B A (A B LR RE S 2P, T8 GS
TR .25 AT, 24 T2DM & 3F WL REREAS . il T
K £ XU
3.3 BHHBIREWERREE

M T4 T2DM B & 44 )5 MM R 5 R AR
JE S RAIG T AILAR T B i 2 0 SO L B T R R
PA A3 AV o S S8R B A JR g i T B s T B3 MR LR
SR T ot S B A, o k)
SR T . BMI AR AL 35 72k 20, AR K 7 19 BMI
s T2DM R Rl A i 75 =X AR UL 40 i £k
LA R 2t 7 AL 280% T T 97 80T Bl TR B XU L
AL TS s L AN R # (BMI=>24. 0 kg/m*) 177
BF R RS HR A i, Sy B e S O SR O AN AR Y A1
JNTH A A IRV A ] e 4R s R BMI 7 IE
WK AT Fi B E A T2DM BE LA B F R, b,
H T I 42 ) A B B 16 R i AS 7 48 KL LA
a3 i AR R L WL i 3 FR & B RE 2 B
FU KBRS % B T2DM I % 5E R 6 5 1 15 % B
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FLOHJFEN e T T2DM If K E il R A R4,
S ¥Es g I 2 R S8 T Re R AR B AR LK )
B AP R R A S LA R k430 XU RS
JEl o 3% 5 PIVEI A 4 A ATF A 25 SRR AL AT i S R
I RAE AR B, [W— T2DM I 5 6E 41 N %8R
EZ A~ T2DM I KA , FEFE R B M A7 , i T2DM Jf:
2 A XoF B AR DR ) 52 e AN I
3.4 T2DM 4 WUV g2 st k48] R e £ 9 2% vl

KB ZWE Pk KB ZAE T2DM B H 2
S WL 5 80 XU RS, £ 76 A 56 1, LT R T BB 5 5%
Wi DA 26 A AR M R R W R AT oG, ST AR Y
UMEGAKI'" #F 58 & 7% . B Ak 1L 2T 2 11 (HbAle) &
ZAF T2DM & WU/ E K A 1 5% ) (R 22, 3 30 0
RS R W HbAle X2 4F T2DM 8 # L /b 4iE
I R (P >>0. 05), A5 BN, T2DM ¥k
TR R KK i o) s UL SR B 0 L 5 2 4F T2DM R L
RE ) R A A N LSRR S A R A S
HAMIR ;AT WL, Z4E T2DM H 3 & A4 LA G (1 P &R 42
RE S R 2 ek R L FAE AR, AR
I AWGS2019 #rdE, LA RE K 258 19, 92%, & T
SRR SR AWGS2014 b fE A1 12. 60 % B
g5 R A B 5 R AR R [ A ¢, AWGS2014 55
HS<(26 kg RP AT 2 W WLak 71 F B, 1l AWGS2019
HS<C28 kg Jy Al 2 W ; LA AWGS2019 1 GS IIfi FHE
il AWGS2014 Fr #E A9<<0.8 m/s £ 8 £ <1. 0
m/s » X K75 WL E K R A BT T

g LRk 24 T2DM /5 BR8] XU 48 . T2DM
B I WL R R AR RT Jom ) S A5 JXURS: o (5L A3 5 L/ i %o K £34)
JRUR: TE B & 5
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