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[ Abstract] Objective To investigate the influencing factors for comorbid sarcopenia in community-dwelling older patients with type
2 diabetes mellitus (T2DM) in order to provide a reference for developing individualized and practical interventions. Methods A
total of 408 elderly T2DM patients subjected by cluster sampling from the communities of Urumgqi City, Xinjiang, were enrolled during
May to August, 2022. General data were collected through questionnaires, and clinical data and physical functions were measured and
recorded. Univariate and multivariate binary logistic regression analyses were applied to identify the influencing factors for sarcopenia in
T2DM patients. T2DM patients were divided into sarcopenia group and non-sarcopenia group. SPSS statistics 25. 0 was used for statistical
analysis. Student’s ¢ test, Mann-Whitney U test or Chi-square test was utilized for intergroup comparison depending on data type.
Results The incidence of sarcopenia was 20. 6% (84/408) in the elderly T2DM patients. Significant differences were observed
between those with sarcopenia and those without in terms of age, body mass index (BMI), education level, monthly income, fasting
blood glucose (FBG) , 2-hour postprandial blood glucose, duration of diabetes mellitus, sedentary time, and sleep time ( P<0.05).
The sarcopenia group had obviously lower skeletal muscle mass index, basal metabolic rate, total body water amount, protein, inorganic
salts, skeletal muscle content, and body fat, percentage of body fat, right upper limb fat mass, right lower limb fat mass, left lower limb
fat mass, left upper limb muscle mass, right upper limb muscle mass, left lower limb muscle mass, right lower limb muscle mass, and

grip strength (left and right) than the non-sarcopenia group ( P<0.05). The sarcopenia group had statistically longer results in 5 times
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sit-to-stand test and 6-meter step speed test when compared with the non-sarcopenia group (P<0.05). Multivariate analysis showed that
BMI 18.5-<23.9 kg/m*( OR=0.201, 95%CI 0.03-1.338) , BMI =27.9 kg/m*( OR=0.019, 95%CI 0.002-0. 208) , T2DM duration
(OR=1.095, 95%CI 1.025-1.171), daily sedentary time ( OR=1.704, 95% CI 1.299-2.235), sleep duration ( OR=0. 682,
95%CI 0.48-0.969) , postprandial blood glucose (OR=1.261, 95%CI 1.056—1.506) , 6-meter step speed (OR=1.224, 95%CI
1.072-1.398) , result of five times sit-to-stand test (OR=1.377, 95%CI 1.204—1.576) , and right lower limb muscle mass (OR=
0.369, 95%CI 0.253-0. 583) were all influencing factors for sarcopenia in elderly T2DM patients ( P<0.05). Conclusion Duration of
T2DM, postprandial blood glucose, daily sedentary time, 6-meter step speed, result of five times sit-to-stand test, increased BMI, right
lower extremity muscle mass, and sleep duration are strongly associated with sarcopenia occurrence in the elderly T2DM patients.
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Table 1  Comparison of general demographic and clinical data between two groups
ltem Non-sarcopenia group(n=324) Sarcopenia group (n=284) X2/t/7. P value
Gender 1.28 0.258
Male 155(77.10) 46(22.90)
Female 169(81.60) 38(18.40)
Aze[n(%) ] 35.68  <0.001
60-<70 years 235(87. 40) 34(12.60)
70—-<80 years 76(67.90) 36(32.10)
=80 years 13(48.10) 14(51.90)
BMI[ n(%) ] 71. 65 <0.001
<18.5 kg/m* 3(30.00) 7(70.00)
18.5-<23.9 kg/m? 88(60.70) 57(39.30)
23.9-<27.9 kg/m2 167(90. 80) 17(9.20)
=27.9 kg/m* 66(95.70) 3(4.30)
Education level[ n( %) ] 15.59 0.001
Elementary school 82(80.40) 20( 19.60)
Junior high school 106(75.20) 35(24.80)
Senior high school 64(71.90) 25(28.10)
College or university 72(94.70) 4(5.30)
Nationality[ n( %) ] 4. 40 0.120
Han nationality 285(78.50) 78(21.50)
Uighur ( Uyghur) ethnic group 11(73.33) 4(26.67)
Others 28(93.33) 2(6.67)
Monthly income[ n( %) ] 28.21 <0.001
<1 000 yuan 24(60.00) 16(40.00)
1 000—<3 000 yuan 54(65.90) 28(34.10)
3 000-<5 000 yuan 169(88.50) 22(11.50)
=5 000 yuan 77(81.05) 18(18.95)
Residence[ n( %) ] 0.11 0. 740
Residence with family 281(79.20) 74(20. 80)
Solitary 43(81.10) 10(18.90)
Systolic blood pressure(mmHg, x+s) 129.43+13.76 125.73+15.94 2.41 0.093
Diastolic blood pressure( mmHg, x+s) 77.72+9. 08 75.29+9.22 1.04 0.308
Fasting blood sugar( mmol/L, x+s) 7.54+2.40 9.30+1.90 6.99 0.009
Post-prandial 2h blood glucose[ mmol/L, M(Q,, Q5) 11(10.00,11.00) 12(12.00,15.00) 8.56 0.002
Duration of diabetes mellitus[ years, M(Q,, Q;) ] 5(2.00,12.00) 8(2.25,15.00) 2.98 0.003
Sitting time( min, x+s) 1.91+1.28 2.93+1.56 7.66 0. 006
Sleep duration(h, x+s) 7.46x1.46 6.93+0.99 8.95 0.003

BMI: body mass index. 1 mmHg=0. 133 kPa.
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Table 2 Comparison of body composition and physical function tests between two groups [ M(Q,,0Q;) ]
Program Non-sarcopenia group(n=2324) Sarcopenia group(n=284) A P value
Muscle strength ( kg)
Grip strength (left) 25.00(21.00,30.00) 18.00( 15.25,23.00) 7.70 <0.001
Grip strength (right) 24.00(21.00,31.00) 20.50( 16.00,23.00) 6.03 <0. 001
Somatic function('s)
Five times sit-to-stand test 13.00( 10. 00, 14. 00) 16.00( 13. 00, 19. 00) 7.85 <0.001
Six-meter step speed 7.00(6.00,9.00) 10.00(7.25,16.50) 6.99 <0.001
Body composition
Basal metabolic rate( kCal) 1 440.00( 1 283.00,1 590.00) 1 172.00( 1 270.00,1 398. 50) 7.23 <0.001
Total body water (L) 36.50(31.00,42. 00) 31.00(27.00,35. 00) 7.25 <0.001
Protein( kg) 10.00(8.00,11.00) 8.00(7.00,9.00) 7.39 <0.001
Inorganic salt(kg) 3.00(3.00,4.00) 3.00(3.00,3.00) 6. 89 <0. 001
Body fat( ke) 20.00( 16.00,24.00) 16.00( 13. 00, 19. 00) 6.08 <0.001
Skeletal muscle mass( kg) 27.00(23.00,32.00) 23.00(20. 00,26.00) 7.21 <0.001
Body fat percentage (%) 28.00(24.00,33.50) 27.00(22.50,32.00) 1.97 <0. 050
ASMI (kg/m?) 7.56(6.67,8.26) 6.21(5.53,6.56) 10.73 <0. 001
Extremity muscle mass(kg)
Right upper extremity muscle mass 3.00(2.00,3.00) 2.00(2.00,3.00) 5.17 <0.001
Left upper extremity muscle mass 3.00(2.00,3.00) 2.00(2.00,3.00) 5.26 <0.001
Right lower extremity muscle mass 7.00(6.00,9.00) 6.00(5.00,7.00) 8.78 <0.001
Left lower limb muscle mass 7.00(6.00,9.00) 6.00(5.00,7.00) 8.51 <0.001
Extremity fat mass(kg)
Fat content of right upper limb 1.00(1.00,2.00) 1.00(1.00,1.00) 3.57 <0.001
Fat content of left upper limb 1.00(1.00,2.00) 1.00(1.00,1.00) 3.41 0.001
Fat content of right lower limb 3.00(2.00,3.00) 2.00(2.00,3.00) 6.27 <0.001
Fat content of left lower limb 3.00(2.00,3.00) 2.00(2.00,3.00) 5.84 <0.001

ASMI: appendicular skeletal muscle mass index.
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Table 3 Factors and assignments for possible comorbidity with sarcopenia in T2DM

Factor Variable name Description of assignments
T2DM combined with sarcopenia Y 0=None; 1=Yes
Gender X1 1 =Male; 2=Female
Age X2 1=60-<70 years; 2=70-<80 years; 3==80 years
BMI X3 1=<18.5 kg/m*; 2=18.5-<23.9 kg/m* 3=23.9-<27.9 kg/m?; 4==27.9 kg/m’
Literacy X4 1 =elementary school; 2=junior high school; 3 =senior high school; 4=college or university
Ethnicity X5 1=Hanj; 2=Uyghur; 3=0thers
Monthly income X6 1=<1 000 yuan; 2=1 000—<3 000 yuan; 3=3 000—-<5 000 yuan; 4==5 000 yuan

T2DM: type 2 diabetes mellitus; BMI: body mass index.
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Table 4 Results of binary logistic regression analysis
Variable B SE Word X OR(95%CI) P value

BMI(18.5-<23.9 kg/m? as reference)

<18.5 kg/m2 1.61 1.23 1.72 15.44(0.83-28.71) 0. 090

23.9-<27.9 kg/m2 -2.11 0.56 14. 24 0.05(0.01-0.20) <0.001

=27.9 kg/m’ -3.32 0.99 11.12 0.02(0.00-0.12) 0. 001
Duration of type 2 diabetes mellitus 0.08 0.04 3.85 1.08(1.00-1.71) <0. 050
Daily sedentary time 0.49 0.16 9.27 1.63(1.91-2.24) 0. 002
Postprandial 2h blood glucose 0.62 0.12 26.62 1.86(1.47-2.35) <0.001
Sleep time -0.38 4.57 0.68 0.68(0.48-0.97) 0.032
Six-meter step speed 0.16 0.08 4.03 1.79(1.00-1.38) 0. 045
Five times sit-to-stand test 0.37 0.08 19. 67 1.44(1.23-1.70) <0.001
Right lower limb muscle mass -0. 86 0.22 14. 87 0.42(0.27-0.66) <0.001

BMI: body mass index.
3 W i

BT B, e B R S AL AR T2DM &
FERLRI I8 14 2 955 %628 20. 6% (84/408) , — I
LRI R N M X EAE T2DM H 3 LA ik
A BRI RN 19% , T B R E BB ROl 21% , AR
FEZHZER/N,

T2DM 55 BMI KRN B, Cui 5 42188
O30 4 4, SRR T RS R U] (BMI<18. S ke/m?) L IE
WART 2 (18.5~23.9 ke/m®) M H4H (24.0~27.9
kg/m*) MR PELH (>28. 0 kg/m*) . WFSE LN, Bl S
BMI 7K 75, WLIR D/ 1) SEo 38 i 3 I % 5 [+
BEWu 25 R B, AE A A BEP BEE BMI A3 i
1 kg/m?, LA /D AE Y OR R & 0. 45 £%(P<001) ,
BMI A, L PR sk 20 1% JRURS: S5 8 57 AT 5 38 ik
¥ BMI #4753 20T R Z I Gt 3,
H BMI ¥ 55 T2DM 4 LA/ 1 & 2B 5 67+
K, S PRI R 2R . F A, BMI R =y, 2 4F
NFENLDRE Y o 2, A itk 2% 18 %
N SRR B S S EURREE A, g
WATREREOE FEA K, JF 10 T B84 W A B
PRAE— R PVPEH, X 0] BE 2 7F Wi 34 2 (8] IF 4 %
PEER

ARG LI, T2DM SR I 5 2 h I T i
T2DM FENLP B RE A fa e 2%, T2DM A& 5 LA
VD (4 XU Fifi 5 T2DM 95 R 188 K 4 i — 2516
5 Morton %[lz]ﬁ%ﬁﬁfﬂ*ﬁ—?&o B 5 IE T = 1
T T2DM A 3 WL PR 9 2 i 19 2B 5 KU . Ogama
SRS K B, R A R 3h 5 LA T A T
IRRIEA T R FE 0 B 2 AH G () BTt 2% R A
I IR T B 9505 1) & 2 e MR T I AR A LAY
HEE,

ARV A I, WL PRk 2 5 3 1 7 Al s ] B
5 T AR WL PR 98 AE Ak B ]2 T2DM AR L A
WE LT fER IR, — T T ekaiit ik
AR R A ) ) Ak U T S A 5 o R A
ARAT R 1 b, LR RE R A R R 1. 06 A
(95%CI 1.04~1.10) ., KL, 3 iz g B 2 2 L[]
FEH . T2DM F 3 I e WA HEA T B HROR , I Bl ah ftAT ]
RN Y s NS RO R 1 Y SRT S B E AR & SN
AR

AR GY & B, AR ) 8] 45 2 T2DM &% & I
JL PR i 20 57 e 6 PR 2%, UL R 92 i 1) e IR
(i) B S AR TR LRI Bl e AR s [ AF DG AP 5 9 3
PR SE e i B A ) 5 A R B bR L I
R FORE PR T A e BE AR OG5 B 5 R R A
Pz O I 9 0 IR B4 I A G e R IRAE S 1
NFIPEPEA %5 T2DM By sy fa s R FE A . — 3
WA 1068 BiIEAFE N RSN RITFE 7 5 A 97 45
— 30, MR ARAR L 2 A N L TR U D XU 2 A
Ko P, HEHGEE EAE AN R BER AT, LAB 1E
WL ZIfe T BT 2 i e e i Ak

AR, T BILA B2 T2DM A 3L
PR/ DE £ 3 5 A7 R 9 (] A, 2019 4F 32 9 AL
HE AR L F I BG4S 48 K Sl g
1 SMI RS2 LA ANAE Y2 Wbt Lin 2508 RS
NS5 T2DM 1 IR & 0, (R T & AR 7 L 2%
JE M I H B UL R DU UL A it 25 4
HA S T T B JUL PR J5 o o AU 0 PR S 451 1
PRI ARG, JUHIE T UL PR B 3 AT 508 ks 1) &
S AR S S N, AR IS (A R 5 A o — B, AR
WFSEIR A, T2DM 119 58 5 Bl AR =A%, BAR L
AL I Sk o 5 A 0% 10 1 T T R R I ksl A 1
S EARA BRI R B S P % A s B



FPEE LRV EPIRAGE 204456 A 28 H 45 23 % 45 61 Chin J Mult Organ Dis Elderly, Vol. 23, No.6, June 28, 2004 - 441 -
—T'Z‘@I%[[ %@J % zj] i—{":\: pin| E/J zj] ﬂ: wa] LA E&ﬁ%ﬁi European consensus on definition and diagnosis[ J]. Age Ageing,

HLAE , AT AR 2 4E T2DM B2 59 I0BE 7K | U2 1 A
%ﬁ,%ﬁ%ﬁﬁmﬁmﬁ”‘”o PRt i) e B S T A7
BRI 22 AT LAZESE T2DM B2 LU /D RE A B

+
éI’l‘:'o

ZE b ARHIFSE % B T2DM A AL A s 20 RE B 52 i)
PRI AN AF I W PR 5 A M 01 55 A8 AT 8028 1)
P, A ARAT Sy | BIRG o  2 A5 WA= 3 > B AN )
TR 52 W 5 R0 3 1 2 UL L R i AR , 20T 5
ﬁszDM BEGIFNLRBAE . AR H 7E

FT A IR 8 35 AR AL IZ 3l T 4, 16 R
jt%%ﬁ@&%%ﬂ B 1B, M B R A DA,
T RAF I AR O 2, ARWF S AR E — 2 1 SR PR
PE (1) BIAS TR A8 155 SR 0, R0 43 AR 5 %o 2 B />
Il R BERE b B B D BB A5 (2) 4EA 2 D = X
PR R LA 5 Bt A5 A - & A7 A B T R
Je IR gE P 2 i AL 25 B4 &R D A
B (3) ARG R B T T A 5%, 1 A B I A V9 ) TR
WA, HIL, KEBFEMRERE S+ XE1ES
FE AT Z G PRI A8 45 , BT R 1% 1 F5R
PEAT 22 rpts R AS I R 1 0 BIF 5 A0 B 177 A 565 TF AF

REEE

[ &% k]

(1] BEZRgHRAnAglst g, b E A Rl 5o 48 4
2021 WHXHAR[ M. Jest. P EGH T ARAL, 2021, 12

[2] GBD 2019 Mental Disorders Collaborators. Global, regional, and
national burden of 12 mental disorders in 204 countries and territories,
1990-2019; a systematic analysis for the Global Burden of Disease
Study 2019[J]. Lancet Psychiatry, 2022, 9(2) . 137-150. DOI; 10.
1016/S2215-0366(21)00395-3.

[3] ZRmiMH, FEAHK, 22/, 45 I HLIX 4 2 RUBE IR
WL SR Z AN M R 2209 Meta 23T [ 0] v DB BROPG 2% 5
2020, 28 (9): 651 - 656. DOI; 10. 3969/j. issn. 1006-6187.
2020. 09. 003.

[4] Cruz-Jentoft AJ, Sayer AA. SarcopenialJ]. Lancet, 2019, 393 (10191).
2636-2646. DOI. 10. 1016/S0140-6736(19)31138-9.

(5] i E B2 N o I AR B 0 232 1) S AR 14 2 0 i R
B2 . W A BLS B b [ L 3R [T ] AR IR
W24 @&, 2022, 14 (2): 120 - 139. DOI: 10. 3760/cma. j.
cn115791-20211219-00672.

[6] Wang T, Feng X, Zhou J, et al. Type 2 diabetes mellitus is associated
with increased risks of sarcopenia and pre-sarcopenia in Chinese
elderly[ J]. Sci Rep, 2016, 6:38937. DOI. 10. 1038/ srep38937.

[7] Chen LK, Woo J, Assantachai P, et al. Asian Working Group for
Sarcopenia; 2019 consensus update on sarcopenia diagnosis and
treatment[ J]. J Am Med Dir Assoc, 2020, 21(3): 300-307.
€302. DOI; 10. 1016/j. jamda. 2019. 12. 012.

[8] Cruz-Jentoft AJ, Bahat G, Bauer J, revised

et al. Sarcopenia;

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

2019, 48(1) -

Dent E, Morley JE, Cruz-Jentoft AJ, et al. International clinical

16-31. DOI: 10. 1093/ ageing/ afz046.
practice guidelines for sarcopenia ( ICFSR) :
and management[ J]. J Nutr Health Aging, 2018, 22(10) ;
1161. DOI: 10. 1007/s12603-018-1139-9.

screening, diagnosis

1148-

Cut M, Gang X, Wang G, et al. A cross-sectional study: associa-
tions between sarcopenia and clinical characteristics of patients
with type 2 diabetes[ J]. Medicine ( Baltimore), 2020, 99(2) .
€18708. DOI; 10. 1097/MD. 0000000000018708.

Wu LC, Kao HH, Chen HJ,

et al. Preliminary screening for

sarcopenia and related risk factors among the elderly[ J]. Medicine
(Baltimore) , 2021, 100(19) : €25946. DOI. 10. 1097/MD. 000
0000000025946.

Morton JI, Lazzarini PA, Polkinghorne KR, et al. The association
of attained age, age at diagnosis, and duration of type 2 diabetes
with the long-term risk for major diabetes-related complications[J ].
Diabetes Res Clin Pract, 2022, 190: 110022. DOI. 10. 1016/].
diabres. 2022. 110022.

Ogama N, Sakurai T, Kawashima S, et al. Association of glucose fluctu-
ations with sarcopenia in older adults with type 2 diabetes mellitus [ J ].
J Clin Med, 2019, 8(3): 319. DOI. 10.3390/jcm8030319.
Smith L, Tully M, Jacob L, et al. The association between sedentary
behavior and sarcopenia among adults aged =65 years in low- and
middle-income countries [ J ]. 2020, 17 (5): 1708. DOI. 10.
3390/1jerph17051708.

Kanaley JA, Colberg SR, Corcoran MH, et al. Exercise/physical
activity in individuals with type 2 diabetes: a consensus statement
from the American College of Sports Medicine[ J]. Med Sci Sports
Exerc, 2022, 54(2) . 353-368. DOI. 10. 1249/MSS. 000000000
0002800.

Beihl DA, Liese AD, Haffner SM. Sleep duration as a risk factor for
incident type 2 diabetes in a multiethnic cohort[ J]. Ann Epidemiol ,
2009, 19(5) : 351-357. DOI:; 10. 1016/]. annepidem. 2008. 12. 001.
Huang WC, Lin CY, Togo F, et al. Nonlinear associations
between sleep patterns and sarcopenia risks in older adults[ J]. J
Clin Sleep Med, 2022, 18(3) : 731-738. DOI. 10.5664/jcsm. 9698.
Lin CL, Yu NC, Wu HC, et al. Association of body composition
with type 2 diabetes; a retrospective chart review study[ J]. Int J
Environ Res Public Health, 2021, 18(9) . 4421. DOI. 10. 3390/
1jerph18094421.

Angulo J, El Assar M, Alvarez-Bustos A, et al. Physical activity
and exercise: strategies to manage frailty[ J]. Redox Biol, 2020,
35: 101513. DOI; 10. 1016/j. redox. 2020. 101513.

Zhao D, Shi W, Bi L, et al. Effect of short-term acute moderate-
intensity resistance exercise on blood glucose in older patients with
type 2 diabetes mellitus and sarcopenia[ J]. Geriatr Gerontol Int,
2022, 22(8): 653-659. DOI; 10. 1111/ggi. 14437.

BAWICGHT, BRI, AR, 4. 4R D SRR, h e
RERAAFIE R P 4¢ 7, 2019, 12(3) : 298-302. DOL: 10.
3969/j. issn. 1674-2591. 2019. 03. 014.

(%iEF = 54\)



