MR ZARLZONEPORZGE 203 4E8 28 H 5522 % %5 8 #H Chin J Mult Organ Dis Elderly, Vol.22, No.8, Aug 28, 2023 - 561 -

- I RATST -

KEHXPZEABIAERIANESHERFREXE

o', 2R, F& , 7l AEA, Tuig'”
(EHER MR IH ERE . 2258, B AR, AL R 10002057 rh EN B #7504 B0 B B2 2R BB BF 98 30, 1 2 R i
W5, L E 100853)

[# ZE] BHM HTREM XA 2E ARG R LA 7650 R S XS A e, FiE 25T 2011 48 rh [ {a R
5FEBEIRE (CHARLS) 2 EELHIE , LA NAEWE =45 2 B 58 8 0 21805 8680 1, Forbbi IRy 8 5 1461 i, Witk —
PR K LR A e bR . LA DU B E S UL PR 5 ( ASM) 2o, T-3R48 77 (HGS) R4 Jy il &, AR 4R 45T 5 ( BM) A2 1E 1)
UL (ASM/BM) \BM #ZIE 4R J1 (HGS/BM) #E47 =437, FFIE T AH B 4318 (Q1.Q2.,Q3 43 Bk 4324 21,0 43) T H LRI
5o WiHH logistic FIHRTT ASM/BM \HGS/BM X hr s R g JRUR: 114 5% Ml , BR w14 37 07 FF 45 it 4 385 ASM/BM  HGS/BM 5 4k
PRI B AU 700 B SRR DG R o SR SPSS 22,0 B R 4. 2 AT 50 2 B, AR AR EHR B A [ EL By SR o K
Mann-Whitney U K36 2 X* #5560, 58 4 IRR B4 0 ASM/BM  HGS/BM ¥ B & A% T AR 0 R %6 A BE [ (27.49+3.90) % Fil
(29.30+4.51)%,(0.52+0. 16) F1(0. 57+0. 16) ;34 P<0.05], ZH K logistic HIHEEHE TR . Q1 4149 ASM/BM \HGS/BM & £
W PRI B0 JXURS: 23012 Q3 ZHLEY 1. 260 5 (95%CI 1. 025~ 1. 548 P<0.05) M 1. 496 1% (95%CI 1.270~1.763;P<0.05) , )
ZRA VTS 3 BOBE =, B DR s 8 s IRURS: o o5, A iR 19 40 2 SR ARAR 43 Y 1. 743 455 (95%CT 1.333~2.279;P<0.05) ., ASM/BM il
HGS/BM 554 BRI 278 KBS 77 AE et ) 7 56 38 (ARZR 1 P=0. 138,0. 570) . TWAH AT 45 2R o A AR AR B B P, T 4
G VEA3 2B TR R ) R XU (P<0. 05) EAENERE ARE TP ST 255, i AR AR AT LR E LA
T3 R DR R KU 1 B R (R 3, A MRS TP o R B DR SR RURS R v, JC LA AR e AR P B S i 2
[EER]  PBEN LR ; LA 7 EE BRI

[FES%ES] R592 [ XHrtrERm] A [DOI] 10.11915/]. issn. 1671-5403. 2023. 08. 118

Muscle mass and strength in community-dwelling middle-aged and older Chinese
population and their correlation with diabetes mellitus

He Yunyun', Jin Meiling”, Chang Jing', Fang Xiangyang', He Kunlun®, Wang Xiaojuan'"
('Department of General Medicine, *Department of Nephrology, Beijing Chaoyang Hospital, Capital Medical University, Beijing
100020, China; *Research Center of Medical Big Data, Medical Innovation Research Division, Chinese PLA General Hospital, Beijing
100853, China)

[ Abstract] Objective To explore the correlation of muscle mass and strength with diabetes mellitus in community-dwelling middle-aged
and older Chinese population. Methods Based on the baseline data of the China Health and Retirement Longitudinal Study (CHARLS) in
2011, 8680 eligible subjects aged =45 years with complete data were enrolled, including 1461 subjects diagnosed with diabetes mellitus.
The general data and laboratory indicators of all participants were collected. Their muscle mass is represented by appendicular skeletal muscle
mass (ASM), and hand grip strength (HGS) is measured using a grip meter. The skeletal muscle mass adjusted by body weight (ASM/BM)
and hand grip strength adjusted by body mass (HGS/BM) were both categorized into tertiles (Q1, Q2 and Q3) , and were assigned 2,
1 and O points, respectively. The composite score was calculated as the sum of ASM/BM and HGS/BM scores. The effect of ASM/BM and
HGS/BM on risk for diabetes was investigated by logistic regression analysis, and the dose-response relationship of ASM/BM and
HGS/BM with diabetes risk was fitted by restricted cubic spline curve. SPSS statistics 22. 0, R 4.2 were used for statistical analysis.
Data comparison between two groups was performed using student’s ¢ test, Mann-Whitney U test or Chi-square test depending on data type.
Results The ASM/BM and HGS/BM were significantly lower in the diabetic patients than the non-diabetic subjects [ (27.49+3.90)% vs
(29.30+4.51)%, (0.52+0.16) vs (0.57+0. 16) ; P<0.05]. Multivariate logistic regression analysis showed that compared with the
individuals from the Q3 group of ASM/BM and HGS/BM, those in Q1 group had 1.260-time (95%CI 1.025~1.548; P<0.05) and
1. 496-times (95%CI 1.270-1.763; P<0.05) higher risk of diabetes, respectively. Moreover, the participants in the highest composite
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score group had a 1. 743-times (95%CI 1.333-2.279; P<0.05) higher risk of diabetes than those in the lowest score group. Restricted
cubic spline curve revealed that both ASM/BM and HGS/BM had a linear dose-response relationship with the risk of diabetes (non-linear

P=0.138, 0.570). Subgroup analysis showed that higher composite score significantly increased the risk of diabetes in the non-obese

population (P<0.05), but not in the obese population. Conclusion In community-dwelling middle-aged and older Chinese population,

muscle mass and strength are influencing factors for diabetes. The higher the composite score is, the higher risk of diabetes will be,

especially in the non-obese people.
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Table 1 Baseline characteristics of enrolled subjects

Non-diabetes mellitus group

Diabetes mellitus group

Item Total (n=8680) P value

(n=7219) (n=1461)
Age| years, M(Q,, Q3) ] 59(52,65) 58(52,65) 60(54,66) 0. 000
Male[ n( %) | 4075(46.9) 3399(47.1) 676(46.3) 0.569
Education level[ n( %) ] 0.816

Elementary school or below 6076(70.0) 5053(70.0) 1023(70.0)

Secondary school 2488(28.7) 2067(28.6) 421(28.8)

College and above 116(1.3) 99(1.4) 17(1.2)
Smoking[ n( %) ] 3426(39.5) 2858(39.6) 568(38.9) 0. 609
Alcohol drinking[ n( %) ] 2733(31.5) 2279(31.6) 454(31.1) 0.710
FBG(mg/dl, x+s) 110. 30+37. 60 100.03+11.91 161.06+67. 83 0. 000
TC(mg/dl, x+s) 193.67+39. 01 192.16+37.43 201. 15+45. 31 0. 000
TG[ mg/dl, M(Q,, Q3)] 105.31(74.34,153.99) 100. 89(72.57,145. 14) 135.41(92. 04,220.37) 0. 000
HDL-C(mg/dl, x+s) 51.15+15.31 52.12+15.02 46.36+15. 82 0. 000
LDL-C(mg/dl, x+s) 116.57+35. 11 114.05+34.05 114.94+39. 98 0.082
HbAlc(%, x+s) 5.26=+0. 81 5.10+0. 39 6.09+1.51 0. 000
CRP(mg/L, x+s) 1.04(0.55,2.14) 0.96(0.53,2.00) 1.35(0.69,2.87) 0. 000
SBP (mmHg, x+s) 130. 65+21. 50 129.65+21. 34 135.55+21. 64 0. 000
DBP( mmHg, x+s) 75.81+12. 14 75.46+12.23 77.50+11. 54 0. 000
BMI(kg/m?, &+s) 23.50+3.85 23.28+3.72 24.63+4.23 0. 000
WC(cm, x+s) 85.27+10.02 84.54+9.81 88.87+10.25 0. 000
ASM (kg, x+s) 17.07+4. 17 16.98+4. 12 17.54+4.39 0. 000
ASM/BM( %, x+s) 28.99+4. 46 29.30+4. 51 27.49+3.90 0. 000
HGS(kg, x+s) 32.66+10.22 32.80+10. 16 31.96+10. 46 0. 005
HGS/BM (x+s) 0.56+0. 16 0.57+0. 16 0.52+0. 16 0. 000

FBG: fasting blood glucose; TC: total cholesterol; TG: triglyceride; HDL-C: high-density lipoprotein cholesterol; LDL-C: low-density lipoprotein
cholesterol; HbAlc: glycated hemoglobin Alc; CRP, C-reactive protein; SBP : systolic blood pressure; DBP: diastolic blood pressure; BMI: body mass
index; WC. waist circumference; ASM: appendicular skeletal muscle mass; BM: body mass; HGS: hand grip strength. 1 mmHg=0. 133 kPa.
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Table 2 Binary logistic regression analysis of sex-specific tertiles of ASM/BM and HGS/BM with diabetes mellitus

Cases of diabetes Model 1 Model 2 Model 3
Variable
mellitus /total OR (95%CI) P value OR(95%CI) P value OR(95%CI) P value

ASM/BM

Q3 325/289%4 ref. ref. ref.

Q2 473/2893  1.533(1.316,1.785) 0.000 1.295(1.102,1.522) 0.002 1.203(1.018,1.421) 0.030

Q1 663/2893  2.286(1.967,2.656) 0.000 1.508(1.238,1.838) 0.000 1.260(1.025,1.548) 0.028
HGS/BM

Q3 351/2872 ref. ref. ref.

Q2 454/2941  1.295(1.114,1.505) 0.001 1.109(0.950,1.296) 0.189 1.070(0.912,1.257) 0.405

Q1 656/2867  2.054(1.777,2.375) 0.000 1.541(1.316,1.805) 0.000 1.496(1.270,1.763) 0.000
Composite score( points)

0 152/1477 ref. ref. ref.

1 218/1866  1.151(0.924,1.433) 0.211 1.078(0.863,1.346) 0.508 0.978(0.778,1.230) 0.849

2 323/2039  1.629(1.324,2.004) 0.000 1.398(1.125,1.738) 0.003 1.289(1.030,1.613) 0.026

3 37171782 2.270(1.847,2.790) 0.000 1.742(1.381,2.198) 0.000 1.545(1.215,1.964) 0.000

4 397/1516  3.057(2.478,3.772) 0.000 2.103(1.625,2.722) 0.000 1.743 (1.333,2.279) 0.000

Model 1, adjusted for age and gender; Model 2, adjusted for age, gender, education level, smoking status, drinking status, BMI, WC; Model 3, adjusted
for age, gender, education level, smoking status, drinking status, BMI, WC, SBP, DBP, TC, TG, HDL-C, LDL-C and CRP. ASM: appendicular skeletal

muscle mass; BM: body mass; HGS: hand grip strength; BMI: body mass index; WC: waist circumference; SBP; systolic blood pressure; DBP ; diastolic

blood pressure; TC: total cholesterol; TG triglyceride; HDL-C; high-density lipoprotein cholesterol; LDL-C; low-density lipoprotein cholesterol; CRP;

C-reactive protein.
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Figure 1  Dose-response relationship of ASM/BM (A) and HGS/BM (B) with diabetes risk

ASM : appendicular skeletal muscle mass; BM; body mass; HGS: hand grip strength.
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Variable OR(95%CI) P value
Age<<60 years
0 1
1 —— 1.017(0.767-1.348)  0.905
2 —_—— 1.523(1.143-2.030)  0.004
3 —— 1.708(1.228-2.376)  0.001
4 —e——  2.275(1,565-3.306) 0.000
Age =60 years
0 1
1 — 0.980(0.657-1.460) 0919
2 —— 1.158(0.801-1.673) 0435
3 —a 1.538(1.063-2.226)  0.022
4 —— 1.559(1.054-2.307)  0.026
0!5 1.0 115 2?0 215 3?0 3{5
A
Variable OR(95%CI) P value
BMI<24 kg/m?
0 1
1 -+ 1.018(0.797-1.299)  0.889
2 —e— 1.347(1.051-1.726)  0.019
3 —— 1.599(1.200-2.131) ~ 0.001
4 T 1.359(0.894-2.064)  0.151
BMI=24 kg/m?
0 1
I — 0.866(0.382-1.961) 0.729
2 —t— 1.211(0.556-2.638) 0.630
3 1 1.473(0.678-3.194) 0.329
4 T—*— 1.725(0.788-3.775) 0.172
—
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Male

0 1
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2 —e— 1.395(1.008-1.931) 0.045

3 —— 1.480(1.037-2.112) 0.031

4 ——s— 1.985(1.309-2.931) 0.001

Female

0 1

1 —— 1.070(0.781-1.465) 0.673

2 —— 1.291(0.944-1.746) 0.109

3 —_—— 1.736(1.244-2.423) 0.001
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0{5 1.0 ll.5 21.0 2I.5 31.0
B
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0 1

1 —— 1.013(0.782-1.311)  0.924

2 —— 1.391(1.072-1.805)  0.013

3 —_—— 1.651(1.220-2.233)  0.001

4 —s— 1.881(1.255-2.819)  0.002
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0 1

1 —_—— 0.806(0.477-1.363) 0421

2 — 0.992(0.604-1.629)  0.975
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— 1 1 T T 1T 1
0.51.01.52.02.53.03.54.0
C

&2

I T 1T T 1
05 1.0 15 20 25 30
D

LA ENENHERE TS 5 KRR B R H I8 53 1

Figure 2 Association between composite scores and diabetes by subgroup analysis

A: age; B: gender; C: body mass index; D; waist circumference.
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