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[BE) Biy ALy = i 5975 £ 25 2 B4 % (type 2 diabetes mellitus, T2DM) 4 % % P 4 16 & 5 A |
ABILY 5 B F e B &, ik #®E 2020 F 1 A—2020 4 12 A BF KX F W B R F B RIS 6 1E % T2DM
B L1706 KB R AT BEGIY IR S AREAXF>SK, HFTALL E> ALY EZH A EHMA(n=
92) Fe LV AR B H A (n=78) . H AT EEHGE8 WA AEHF X & %09 82 6 (waist-to-hip ratio,
WHR ) 4k i & 45 % (body mass index, BMI) , & & #4542 7 KRB ;40 & 4 69 %% & (total protein, TP) . &1 &
& (albumin, Alb) . &7 & %& & ( prealbumin, PA) . Z Ji fo #% ( fasting plasma glucose, FPG) ., #% 1L fn 4 &% &
( glycosylated hemoglobin, HbAlc) 2 ] & ( total cholesterol, TC) , = Bt-H b ( triglycerides, TG) . sz & % & ( blood
urea nitrogen, BUN) | WUBF ( creatinine, Cr) ., /B4 (uric acid, UA) .44 % D(vitamin D, Vit D) F=#k & 29 L3+ 4
(lymphocyte, Ly) , Y& B40 & & — A oL 8 ARt 35 47 Vit D K-F | - 547 % F T2DM MLV 32 3 R 8 4 69 %
R FESM, X ARPT R, $ W& Logistic @237 AR 547, SR M EF 69 Tshil 30 SR8 B
%) .BMI. 4 # N E:E  ALB BUN Cr.FPG 4k, £ F ¥ A %it 3 & XL (P<0.01), %2 % %0 WHR bix, £ 7%
H %3t 5 ESL(P<0.05) ;A H LR AR, 24 T2DM B £ 09I Y %35 5 F# FPG £ E48 % (P<0.05),
5 BMI 32 f= N RE B 2 AL 48 5% (P<0.05) . % B %3k &1 Logistic &2 4 % & 9, M5 &K+ #) FPG & % F
T2DM ALY 32 & R e B 2 91k 5 e B % 256 BMI AWV R B4, &t s T2 T2DM &% kit
WLV E i 45 FPG BMI ¥ A — AR &M, WA HAKF FPG ANV R HRIGEXHWAHLLR L &5
BMI Z LY 5 69 447 B &
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Risk factors of sarcopenia in hospitalized elderly patients with type 2 diabetes

GAO Yun, WU Ping
(Department of Clinical Nutrition, Tongji Hospital, School of Medicine, Tongji University, Shanghai 200065, China)

[ Abstract] Objective To investigate the risk factors of sarcopenia in elderly hospitalized patients
with type 2 diabetes mellitus( T2DM ). Methods A total of 170 elderly T2DM patients admitted to
our hospital from January 2020 to December 2020 were enrolled. The of the patients was calculated in
this study. According to the sarcopenia scores, there were 92 cases with high risk of sarcopenia( high-
risk group) and 78 cases with low risk of sarcopenia( low-risk group). Age, gender and lifestyle of
patients were recorded ; body mass index (BMI) and waist-to-hip ratio( WHR) were calculated; grasp
strength and leg circumference were measured. The fastening blood glucose ( FPG), glycosylated
hemoglobin( HbAlc) , total protein( TP), albumin( Alb), prealbumin(PA), total cholesterol( TC) ,
triglyceride( TG ) , blood urea nitrogen ( BUN) , creatinine (Cr) , uric acid, vitamin D ( Vit D) and

lymphocyte count(Ly) were measured. The general condition, nutritional metabolism index and Vit D
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level of the two groups were compared, and the influencing factors for high risk of sarcopenia in

elderly T2DM patients were analyzed with multivariate Logistic regression. Results

There were

significant differences in Ishii score, age, gender, BMI, grip strength, calf circumference, WHR,
Alb, BUN, Cr and FPG between high and low risk groups ( P<0.01 or 0.05). Correlation analysis
showed that sarcopenia score of elderly T2DM patients was positively correlated with age and FPG( P<

0.05) ; negatively correlated with BMI, grip strength and calf circumference (P<0.05). Multivariate

non-conditional Logistic regression showed that gender and high level of FPG were independent risk

factors for sarcopenia in elderly T2DM patients, while high BMI was a protective factor for sarcopenia.

Conclusion For elderly T2DM patients, sarcopenia score is correlated with FPG and BMI. Gender and

high level of FPG are independent risk factors for sarcopenia, while high BMI is a protective factor.

[ Key words] type 2 diabetes; less muscle disease; hospitalized elderly
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MZEA AR 2 RUBE PRI (type 2 diabetes mellitus,
T2DM) TR Rf A AR i As |38 R 4 Ak /D 45
JRA 2L E & A B s fe A A AR R GE
60~70 % BB LA E 1 SRR R4 R 5% ~13%,
1 80 % LA AR N TN S 11%~50%

FEPNUNERFFAUL 116 AW 520 & ibHb
X i SE T2 4E T2DM WL/ E % i J5 1 # F 5 L
b ARBFSEBAEXT ZAE T2DM (B # AT WL/
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JEHL 2020 4F 1 H—2020 4F 12 A AMERI B K #
B ) 5% 5 g PN 20 SR 1 170 19100 Jd s 6 2, AR iR
60~93 % SEHIAERA (70. 64+8.61) %, Hd Bk 77
N, 93 N, B bfi1:1.2,

PANARE: (1) 2 BOBEPRAGIZ Wrbr iR v [ 2
RS FRABIGHE R (2017 4FR) 71 RALHE 1 BRI IR
TR ARRIR S BRI 5 (2) A =60 2, PEHIAKR
(3) ARSI,
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BRI B E ; (4) ARG
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IO B B KB LR ) /DR
FEL, 58 B 3 RO B8 L ( waist-to-hip ratio, WHR)
FOAAR 5T & 45 %0 ( body mass index, BMI)

WL A 0 >R FETN 40 0 %) T ik AT VP A . SR
Ji CAMRY EH101 Ui 748 Jyit, 8 B AR A
SR A Bihe s A AR A i A
B, B4R T1<26 kg i M98 J1 <18 kg, BTG L
IELH

/IR FEL B AR O, SE AN, IR A T 5 ) TR
Vi, , R FH Bz RO AR S0/ IN R B R Ak 1) JRL A28 K
BE] 0. 1 em, M PRBCEHME, Lotk /MRl <
33 cm 5 B M/ MRl <34 cm , B o] ZEILZE SR A
1.2.2 Ishii ¥4 7 %  Ishii %0 JF & T — i
W, 1 3 A2 T3A5 1948 17T DL soRs B U L
AE L AERS BB T RUNERFEL, BAR AR B
83 =0. 62x (4E#-64) —3. 09x ($8 /1-50) —4. 64 x
(/INBBFE-42) s ZotEA557 = 0. 8x (4R ik -64) -5. 09x (17
71-34) =3. 28x (/PRIE-42) . ARIEAXITHE T /L
IEEr: =105 73, otk =120 23 a] gl SN
E XU . Locquet 2517 78 AR 5 R L/ E T
A THJE, K Ishii 3770 59 REUE =535 100% , B E
OB A 99. 1%, 32X & TAEFAE il 26T i fL ok
0. 914, 1Ay Tshii P HAT B = O HERR IR AR B5RE
1.2.3 EHFEREHRAIE REZKR, FAEE
A8E 8~10 h, WK HIERA IE IR 1M 6 mL J5 250 (55
242 14 em, 1500 r/min, 10 min) ,30 min P43ES 10077

JFE 1 (total protein, TP) | [ £ 1 (.albumin,
Alb) X i (1 % [ ( prealbumin, PA) | Ifil JR & &
(blood urea nitrogen, BUN) JJLA ( creatinine, Cr) .
JRER (uric acid, UA) . i 3& F D1 o0 2 % R B
AUS5800 A=Ak /3 A3 2 5 S T total cholesterol
TC) . =M H it (triglycerides, TG) M. FH3EHE I 7
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23 J1 [ B# ( fasting plasma glucose, FPG) ll 5E :
HY OB S 1 0 2 . BB Ak I £1 2R 1 ( glycosylated
hemoglobin, HbAlc) il €. H TOSOH HLC-723G8
BEAL I 2T 36 (A7 ( AR B R =X 24k 22
442 D(vitamin D, Vit D) E . fi4E2E Z 4600 25
LK3000VI( KHE 2 L FRHE A RA FRA ) M E
R EL 20 9 3T %X ( ymphoeyte, LY) W 2. i i3 Fi
BC6800 (TRIIIAE K A= ¥y B2 97 M F A A BR A F] ) 4
F 2l I8 20 A A4S0 i
1.3 %itsam

K H SPSS 20. 0 AT EUR AL B, 1T BMI
WHR JUDREPESY , T TRk 4L ] teds, R A ¢ K
55, Lk xes R BRI L, n(%) 3w, R X K
55, Pearson AHICHE /AT & 4F T2DM B LD E T
G354 T TR PR AR OCE . WL K 52 PR 2% 43
MR H — Itz Logistic [FIH 3 #r, LA P<0.05 A
ERAGIERE L,

2 # R

2.1 FmAEF ARSI LR

PILH B 1 Tshii P53 AR PES] BMI 2 ) |
/NBRFE  Alb . BUN ., Cr . FPG %%, 22 5 ¥ G it 2
B (P<0.01), MAHKHER WHR [L#, 2514
Giil2fE X (P<0.05), Mgl & 1) TP PA UA,
HbAlc TC TG Vit D Ly 543G X b, 22 515
TG 2FE X (P>0.05) , W& 1,
2.2 %4 T2DM &% Ishii #F 55 &35 AR e 48 % 1
S

T2DM 54 Ishii 11> 54 #% . BUN Cr \FPG &
EAHE (r=0.568,P=0.000;r=0.346, P=0.000;
r=0.269,P=0.000;r=0.160,P=0.037), 5 BMI,
277 /NERFEAlb S HUAH G (r=-0.412,P=0.000;
r=-0.625, P =0.000; r = —0.623, P = 0.000; r =
-0.162,P=0.035) , KATTCHF (P>0.05) .
2.3 EZ5 T2DM MY &R EF e HaE &
S

ZA T2DM A WL E = AU B, B o
Feh 71, 4% ,2eVEHN 39. 7% ; W& AR 1 1 L2
i 1) XU PR 2 W T e, PR AR RS S R BMIL,
WHR HbAlc FPG & /7 /NER ] ff F — H XSUIK 10
AFEBR AT 003 IS HEAT B R 400, 25 R s A ]
PEGIZH AE WS4 BMI 20 FPG 2H 42 7 2H K /)N Fl
2, U =5 KURS: EL 1 1) 22 57 A G h 24 B L (P<

0.01) , BARWZE 2, LANLAMEEPFE 43 R PR AR f2: (IR
Br=0, m B = 1), LAt BMI, 25 18 ks 1 AR
6 3 A A EHTT 2R R IES M Logistic M4,
RN 3 i, YEW] FPG & % 4E T2DM L/ i
e AU R A ST S B R R (P<0. 05) 85 Y BMI
U E R B R (P<0.05)

®1 WEARERRBENLER

Tab.1 Comparison of basic characteristics between
two groups of patients

2 WU HE R RS WL IR
HBEH(n=92) HEH(n=78)

Ishii P43 137. 66+23. 11 71.84£25.81  0.000
s % 74. 00+8. 64 66. 00+5. 86 0. 000
el

% 5 22 0. 000

‘8 37 56
S/ A 13. 40+8. 38 13.57+6.97 0. 888
BMI/ (kg-m™?) 23.21+2.92 25.08+4. 42 0. 001
WHR 0.99=0. 08 0.96+1. 11 0.021
& J1/kg 18.92+8. 45 25.55+9.91 0. 000
/IR FEl/em 31.03+3.34 34.74+3.34 0. 000
TP/(g-L™") 65.43+5. 69 66. 85+5. 47 0.104
Alb/(g-L™") 37.05+3. 65 38.98=+4. 01 0.001
PA/(g-L7") 0.20=0. 05 0.21+0. 06 0.349
BUN/(mmol-L™") 8.05+4. 64 5.74x1.77 0. 000
Cr/(umol-L7™") 101.24+70.46  72.1216.54  0.000
UA/(pmol-L™") 330.80+89.86  318.64+95.54  0.396
FPG/(mmol-L™") 9.13+4.29 7.59+2. 63 0. 009
HbAlc 9.51%2.32 8.90+2. 03 0.077
TC/(mmol-L™") 4.30+1. 10 4.37+1.02 0.677
TG/ (mmol-L™") 1.42+1.00 1.75+1.05 0.051
Vit D/(nmol-L™")  42.21£22.15 44.45£19.27  0.490
Ly 1. 68=0. 81 1. 82+0. 66 0.226
ATE R

WESIANHE (/75 ) 12/80 23/55 0.135

MEAE (/1) 41/51 25/53 0. 096

W (J2/ ) 7/85 7/71 0.749

WA (/1) 18/74 13/65 0.628

®2 ZF T2DM IV ESRKEEEMNARRSH
Tab.2 Univariate analysis of elderly patients at high risk

for type 2 diabetic sarcopenia [(n(%) ]
- WU SE
% 2
i T
PES
L2 77 55(71.4) 16.99 0. 000
& 93 37(39.7)
WY %
60~ 69 93 30(32.2) 42.59 0.000
70~79 42 30(71.4)
=80 35 32(91.4)
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SRR
L/ AR
<5 22 13(59.1) 0.64 0.725
5~10 57 28(49.1)
>10 91 48(52.4)
BMI/(kg-m™?)
18.5~23.9 86 56(65.1) 8.48 0.004
=24 84 36(42.8)
WHR
$<0.9,%<0. 85 10 7(70) 1.08  0.299
F=0.9,%=0.85 160 85(53.1)
HbAlc
<8.0 60 27(45) 3.104 0.078
=8.0 110 65(59.1)
FPG/(mmol-L™")
<6.1 51 25(49) 38.54  0.000
6.1~8.0 41 23(56.1)
>8.0 78 74(94.8)
1 71/kg
<26, %<18 101 72(71.3) 29.54  0.000
B=26,%=18 69 20(29.0)
/IBR L/ em
B <34, 4<33 104 73(70.2) 27.88  0.000
B>34,4>33 66 19(28.8)
7 = B AR
= 107 53 2.44 0.118
i 63 39

x3 ZET2DM IV ERREEE
#NEEZER Logistic [EV3 547
Tab.3 Logistic regression analysis of influencing factors
in elderly patients with high risk of
type 2 diabetic sarcopenia

ZH B SE(B) Wald P OR 95%ClI
HH) 1366 0.355 14775 0.000 3.919  1.953~7.862
BMI -0.209 0.059 12.669  0.000 0.811 0.723~0.910
FPG 0.024 0.049 0.241 0.623 1.024 0.931~1.126
W 4.453 1. 498 8.842 0.003 85.94

3 #

ARk B N A5 A 08 =R i As 38
B A A PRI ) B SR AN B T | H AR SR R
B m fE e akes — WU RE 25 45 I8 A 56 14
BN Sy (B DURE R T R R, A ORIk RE
TER AEAE R PR AR S R A I R 25 AR B R
LAE N ER AR 2 5 8 0 T BB

ZAE T2DM BENUDRE K%, 25 5 s
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HOFRE R HATE 0, WL E 1A 55 R
IR TT SATWS RSB B % B AR
A AR IR BOABF TR A R P hn A T
TP,

WS Y BoR, T’ WL E B & R R
N 10% ~25% , - HEAE 80~89 % H LA N K ks Rl
a2 B, P Bl LD RE B OBE DR R R E O B
Baumgartner %5 #F 57 W R | 65 ~70 % ) AE A RE
H IVRE B BB K AR 13% ~24% ;3 5 4 P
FALG, 55 P WL E B & 95 2 B 5 F+ . Volpato
USRS R, 7E 80 % DL BRI AEET,31. 6% 1)
TR 17. 4% () BYEBA NG, AR RE
B, T2DM JIL 2> 5 g KU 8 3 0 B R & AR Ry
54.1% , BAER K LR A 71, 4% , &N 39.7% , N
[P0 22 (B R AN ], #E Lot 60~69 %/ 11 /B
o T XU KA RN 16.2% ,70~91 % 83.8% ;
£ 60~69 & (1 B3, o KU & A=l 43. 6% ,70 ~
93 %N 56. 4%, 43 H1 Ji BHAT BEASHIF 58 X 4L, 60 ~
69 &AWL I A £ B LU FRR B ot
F, Z G IFETIAC I, DI B 4S5 5 Sk GE AN 2
S—3, MBEFRIEE, A 60 2 LUG H B WUS
I R B DR, T A 4 32 T 48 ok B v 0,
FE 70~91 5 AERE L 1) 2P, WL/ E g RUBS: & A 3R
Bl B v AR LD RE TR R IE AR OC, 5 E A
AU I I Al SR — AR LD BB T 2
SEI AR B, I/ i AU P s, W5 2 5 T
WU E B i EE R EZ —

WUE 5 B H E AR R ATHRARN R,
ARWFFE R BMI 5 LNRE PS> T b 56, #5289 BMI
EWUPRERR TR R, 5 GAO & B 5 — 5L,
W H 1) BMI % 18. 5 kg/m? H124. 0 kg/m® S5
a1k 2 2 BEFE A R WL/ e KU 1 & A R
TRV HE Y, A T2DM LA AE i KU 21 58 3 Y
BMI ik, (4B {98 , (A iR A%, 17 IR 2 4F T2DM
BEBHENERBASRA X,

WL i 7 XU B S 20 B 25 B It s S 2N
9. 13 mmol/L , IlZDHEAR A S 4H R 7. 59 mmol/L, 1fij
SEAT: T2DM 35 25 I8 INOHE A9 e A (B2 < 7. 8 mmol/L,,
AR AT 24 T2DM R BRI 55 200 3 £ 1)
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