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impact the health of elderly individuals. However, clinical intervention studies focusing on T2DM with sarcopenia are relatively
limited in China. Objective To investigate the effects of resistance exercise combined with nutritional intervention on skeletal
muscle mass and blood glucose stability in elderly T2DM patients with sarcopenia at a primary care hospital. Methods A total
of 61 elderly T2DM patients with sarcopenia (aged = 65) who attended the Shanghai Huangpu District Yuyuan Community
Health Service Center between February 2022 and May 2024 were enrolled in the study. The patients were randomly assigned to a
control group (17=30) and an intervention group (n=31) . All patients were managed by routine diabetes education, and those
in the intervention group additionally received resistance exercise combined with nutritional intervention. A 12—week intervention
was performed to compare the time in glucose target range ( TIR ) , mean amplitude of glycemic excursions ( MAGE ) ,
appendicular skeletal muscle mass index ( ASMI ) , grip strength, and 6-meter walking speed. The correlations between
grip strength, 6—meter walking speed, ASMI with TIR and MAGE were assessed before and after the intervention. Results
Before the intervention, there was no significant difference in parameters between the two groups ( P<0.05) . After the 12-week
intervention, significantly decreased TIR was detected in the control group ( P<0.05) , and significantly improved glycated
hemoglobin( HbA,, ), TIR, MAGE, and 6-meter walking speed and grip strength were found in the intervention group ( P<0.05 ) ,
with statistical differences between groups( P<0.05 ). Before and after intervention, the change of HbAlc, TIR,MAGE,and 6-meter
walking speed, ASMI, and grip strength showed statistically significant differences between control and intervention group
(P<0.05) . The change in 6-meter walking speed was positively correlated with the change in TIR (r=0.411, P<0.05) ,
and negatively correlated with changes in MAGE (r=-0.472, P<0.05) and HbA,, (r=-0.315, P<0.05) . No adverse events
were reported. Conclusion Resistance exercise combined with nutritional intervention can not only increase muscle mass and
physical function, but also improve blood glucose stability and TIR in elderly T2DM patients with sarcopenia. Our interventions
are simple, easy to implement, with high safety, making them valuable for promotion in primary healthcare setting.
[ Key words ] Resistance training; Exercise therapy; Diabetes mellitus, type 2; Sarcopenia; Muscle, skeletal;

Glycemic control; Blood glucose stability; Community; Randomized controlled trial
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Figure 1 Intervention and randomization process

1.3.1 WA SPEM k. 4L T HiET M
TH12 FJER R HlHE R, (1) BMI: B @RS (5
. fEZE, 5. HW-B-N1) . (2) HbA,.: & H3)
BEAL M 2T 8 (A B C R R AR, A5 GlI1) .
(3) TIR, “FIbEpE s (MAGE) « RS
R BB WA (HE%5: 01C199E ) 7 d, Hif% TIR
K MAGE. (4) PUBEHE N5 (ASMD) « ffi ]
A BT (4272 5K InBody Co., Lid., 5.
INBODY270 ) il MU Has WU, JEH B EBFE (A
B <7.0 kg/m®, Lt <57 kgm®) o (5) B IS
6 mb . AR A (g, A, S,
101) MR PEHFAR S, PRAEMEXIR 8, W,
SRR 75 ISR AR ARBER S Sy, D3 FH AR 7
M AEAFRR B, 20 2 Wik, %
BRI (B R E <28 kg, Lk <18 kg) , fHi/H
6 m Ay MR B R TR, R S LA
AT 6 m HARIEE, FRAIMEARE, 2
I 2 Yk, PR (RMERN< 1m/s) o

1.3.2 B, R i sie AR R 3



(GP mBEERER  wen 505 5o

RIRA, IFCSRESEIETE, R R G, A
NPEMER SR, DEWITEN 2 e, Xrg
ZRBFLET T 4. 8. 12 JHFATRET

14 HitEHE=%

WA AT EE NI ( per protocol analysis, PP
), REEHTBURMBEDT B £ BE AR ATLIHT
FFEIESA TR TORER A (R +s) 2o, ML
LT HUR THEE bR 22 5 L BCR B ¢ 456, SRR
BEERHM (P, Prs) Fon, RAAESER R . 115K
GORLR AN B R, R X K. MM HT R
Spearman FRAH G SR HI SPSS 22.0 #F ( 3E[E IBM
ONED) PEATEARANEE, LA P<0.05 HESAGHHE X,

2 HR

21 —RAERILLE

WAL A MR ARl . ZEE R R, IR
FOBMI, MLEA. SR, NEARALEBE .
WU LS, =52 E X (P>0.05) , W& 1.
22 FHMRSH

TR, MRk, 2R8IEsIEE L
(P>0.05) . T 12 J8J5, XFHRZH TIR T AT,
ERAGHFE X (P<0.05) ; iK% 40 HbA,, . TIR,
MAGE. ASMI, 6 m P, PLHTFHR Sy Wiy e,
ERAGIFE Y (P<0.05) , W2,

T 12 8 J5, M4 HbA,,. TIR. MAGE, ASMI.
6 m A . BHEFIE I BMIRE L, ZRUASRIT¥
B (P<0.05) , W2,
2.3 HBEMESH

6 m A AR IR B 5 TIR A8 iE BE 2 EAHE, 5
MAGE #i1 HbA,, ZEfb i B 2 A ¢ (P<0.05) , WLE& 3.
24 REMEHM

5T S ) X HR A B 2l Y R A e R R

https://www.chinagp.net  E—mail:zgqkyx@chinagp.net.cn <2607

3 iFig

AWFgE kB, Ead 12 P T2 s kA E SR
T, I A AR 2 FUBH PR A B UL
(ASMI) | Difgeis (6 m 253 ) , TIR . MAGE B @ k3%,
WEI T AEAE X T BT E 7738 3h A 55 T WA 3

FEAETSY COUESEE 37 T A A b 2 sl o] DLscs
HHUUFRMIIGE ' . XA TER TS '
vy VT SRR R, TR EEE R
WAE—E R B3 TR ER IR T L Bl
49 Ji 5 28 HIRPT A2 I ) 2 FROHE bR S8 35 L/ E 1) o 2 A
=0 R SR AT AR T AR
FR9 S5 B T 0 ZEAURRE 100, o UL P B v
RZRFRAES R G 5ES, W T RN ESERK
JiE, T X S SR WL PA 2R 1 B B S A A e b 21
AR, E 0 AT DU R T S A
PR LM 2 A A A ) R R
BT, $2F+ ASMI.

PR 732 shil ik Z R L eI IR B (S . B
S, HUBLIK 7383 B0E mTOR G, EIEEENLAE N
TR, BB P mTORC A0S & SR AR A= K
A B RS, ROCHA SRS B A DA &
RN EA T Z im0 Hak, S s shslE
(AT LR i TR P AR, Ak T UL P 4 it %o fke
SR AR, VIR TR A A SRR . K
(AT BE A U ki REXE T AL PR £F 4 R AR BRI B i, DA
FkE AR A B R R e, BREC A
WFFTUESLAR S TGS B Z R RS AL, 1 U4 s Joe 5 R i
JEME | B HbA,, FNRISAAE A R, TN I . s
MLEFIERA C R P LA RIS > T AR I
WA e ) AN TIR 5 MAGE,

AR K TIR ARALIREE S 6 m 2L A (bR B 5t
TEAEG, MAGE 725 B2 T 6 m A5 25 Ak B 52 17 A G

R ML RPORLE

Table 1 Baseline data between control group and intervention group

13 o PR L6 (%) ] i ZHERE [F] (%) ] ite [ (%) ]
| 4 (x£s,%)  JERUT g KEFERLIE 1~<54E 5~104F  >104F
poyiikiel 30 18 (60.0) 12 (40.0) 76.8+7.8 6 (20.0) 18 (60.0) 6 (20.0) 2(67) 1(33) 27(90.0)
1A 31 14 (452) 17 (54.8) 73.5+53 1(32) 24 (77.4) 6(19.4) 6(194) 2(65) 23(742)
t(x*)E 1.346" 1.927 4.413" 2.638"
P{E 0.246 0.060 0.110 0.267
253 _%EE% _Bw IMLLE B 23 I iU W RRRB AL e
(X+s, %) (¥ +s, kg/m®) (% +s, gL) (% +5s, mmol/L.) (¥ =s, UL) (¥+s, wmol/L)
Xof 2 27.60 + 6.70 21.0£23 128.77  10.87 741+ 1.44 18.97 +10.98 75.13 £25.09
R 27.79 +535 21318 126.03 + 12.36 7.30 + 1.69 28.48 +27.91 70.26 + 16.55
t(x*) fE -0.123 -0.501 0.916 0.291 -1.763 0.884
PAE 0.903 0.618 0.363 0.772 0.086 0.380
TE: FOR xCMHS
FEHIM  hitps://www.cnki.net
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F2 MALLRE TS BMI. HbA,,. TIR. MAGE, ASMI, fE#FIEH K 6 m il ik
Table2 BMI, HbA,, TIR, MAGE, ASMI, grip strength and 6-meter walking speed between groups after intervention
: BMI (% +s, kg/m’) HbA, (T +s, %)
i — - = S
TG THRE AAEIREE (%) oyl P BRI TR AR (%) oyl PME
X R4 30 21.0+£2.3 21.0£2.2 -0.57+4.82 0.723 0.475 6.98 +0.87 7.26 £ 1.40 430+18.20 -1.268 0.215
JE el 31 213+1.8 21.6£2.0 1.54 +£3.78 -2.192 0.036 7.23+0.92 6.75+0.99 -6.34 +10.80 3.398 0.002
(7)1 -0.501 -1.140 -1.900 -1.100 1.656 2.762
P{E 0.618 0.259 0.062 0.276 0.103 0.008
s TIR (X +s, %) MAGE (% +5) ASMI [ M (P, Pys) , kgm’]
) TG THRE ZRE (%) tgefd P THE THE BEE (%) teyfd  PHE Tt THR R (%) Zpofd P
7558+ 6162+ -1653 + 586+ 6.19% 8.70 + 5.60 5.60 0
iR . o
XL 16.80 23.14 2787 3243 0.003 173 1.8 28.11 12320228 (518, 653) (520, 650) (-1.96, 0) 16207 0.105
. 69.58+ 76.77+ 1572+ 680+ 537+ -1791% 6.60 6.60 0
LiEd = ~ a
gl 18.74 15.54 27.60 LR 212 201 30.57 S (540, 698) (550, 6.90) (0, 1.85) Uil
t(Z)f 1319 3011 -4.540 -1.901 1.634 3.536 -1.601" -2.167" -2.269"
PE 0.192 0.004 <0.001 0.062 0.107 0.001 0.109 0.030 0.023
WEFHES [M (Py, Pys) , kgl 6m A (mfs)
4 F i TR LR
N I i Ur IR
Jl:ﬂ‘iﬁu q:bﬁfﬁ /xﬂzfll:%f;‘%f(%) ZEEX-‘AE P{E (J_c:s) (E:s) [M(Pz.iv P75) , %J tﬂﬁxﬁﬁ P{E
YHIRZL 18.85 (16.38, 26.78)  19.05 (16.50, 25.55) 0(-359, 1.07) -1.343" 0.179 0.95+0.11 0.95+0.11 0 (-2.06, 2.05) -0.224  0.824
WAL 2020 (15.80, 27.10) 2210 (16.80, 28.00)  3.70 (143, 857) -4.255" <0.01 0.95+0.09 1.03+0.10 5.10 (3.77, 12.50) 5479 <0.01
1 (Z) -0.289" -1.184° -4.263" -0.213 =3.111 -4.550"
P{g 0.236 <0.01 0.832 0.003 <0.01

TE: LIRS = (THUS - THHT) / THUET x 100%; HbA, = $HLINLIE T, ASMI= PUBCE UL R R, TIR= 43 F ARG A

[6], MAGE= X shigrs; * b Z {4,

®3 THUS ASMI. 6 m PHVELIEE S TIR. MAGE. HbA,, ZAbifE
FEMAR OGP

Table 3 Correlation coefficient of changing range between ASMI, 6-meter
walking speed with TIR, MAGE, HbA,, after intervention

o TIR A B MAGE ZEfLiRE  HbA, ZEfhimE

‘ i P rfi P rfi PfH

ASMI ZE AL i 024 0063  -0.139 0286 -0236  0.067
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