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[ Abstract] Objective To investigate the distribution characteristics of skeletal muscle
mass and strength in the older adults over 65 years old in 18 longevity areas in China. Methods
The subjects were selected from the Healthy Aging and Biomarkers Cohort Study conducted in
18 longevity areas of China. A total of 4 662 older adults over 65 years old from a cross- sectional
survey in 2021 were included in the study. The information about their sociodemographic
characteristics, lifestyle, nutrient intake and other factors were collected through questionnaire
surveys and physical examinations. Grip strength was measured by using professional electronic
grip dynamometer. Total skeletal muscle mass (TSM) was measured using bioelectrical impedance
analysis, and TSM was adjusted by height squared and BMI to obtain TSM,, and TSM,,.The
proportion of individuals with low muscle mass and strength was determined according to the
recommended method by the Asian Working Group for Sarcopenia (AWGS). Descriptive analysis was
conducted on the population and regional distribution characteristics of people with different
muscle mass and grip strength. A generalized additive model was used to analyze the age-related
trends of muscle mass and grip strength. Results The age of 4 662 study subjects was (82.69+
10.54) years, men accounted for 46.85% (2 184 cases) and Han Chinese accounted for 96.27%
(4 488 cases). The M (Q,, Q,) of TSM, TSM,,, and TSM,,,, in men were 23.30 (20.50, 26.20) kg, 9.02
(8.13,9.89) kg/m? and 1.01 (0.90, 1.13) kg-(kg/m?)™", respectively, which were all higher than those
in women [TSM: 18.20 (15.70, 20.70) kg, TSM,,: 8.18 (7.42, 9.07) kg/m’and TSM,,,: 0.79 (0.69,
0.90) kg- (kg/m?*) ], the differences were significant (all P<0.001). The grip strength of men [M (Q,,
Q.): 24.50 (17.80, 30.80) kg] was higher than that of women [M (Q,, Q,): 15.60 (11.10, 19.90) kg], the
difference was significant (P<0.001). Southern elderly men had lower TSM and TSM,,, compared
with northern elderly men (all P<0.001), while there was no significant regional difference in TSM,,,
(P>0.05). Southern elderly women had higher TSM,,, and TSM,,, compared with northern elderly
women (all P<0.001), while there was no significant regional difference in TSM (P>0.05).
Furthermore, according to the method recommended by AWGS, the elderly with low muscle mass
and grip strength were characterized by older age, illiteracy, being unmarried/divorced/widowed,
poor chewing ability, impaired activity of daily living and living in southern region. Conclusion
There were population and regional differences in muscle mass and grip strength in the older adults
over 65 years in 18 longevity areas of China, and these differences showed decreasing trends with
age.
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718 -8.00 -6.97 -9.18 -10.22
P <0.001 <0.001 <0.001 <0.001

& ZHEPEPESy
2% 22.30(19.60,25.30) 8.75(7.91,9.70) 1.03(0.91,1.14) 21.80(15.90,28.80)
LE 23.30(20.50,26.20) 9.06(8.16,9.88) 1.01(0.90,1.11) 24.50(18.40,30.20)
by 23.80(21.00,26.70) 9.11(8.27,9.98) 1.01(0.90,1.14) 26.00(18.90,32.50)
X 1A 32.01 15.49 1.74 37.90
PAH <0.001 0.001 0.418 <0.001

Ho X
M 22.70(20.20,25.60) 8.85(7.97,9.80) 1.13(0.91,1.31) 24.70(17.50,31.30)
67 24.20(21.30,27.00) 9.22(8.43,10.01) 1.01(0.89,1.12) 24.10(18.10,29.90)
VAL 4.15 5.96 -1.57 -1.03
PAE <0.001 <0.001 0.118 0.303

JE A b
I 23.10(20.40,26.00) 8.96(8.14,9.85) 1.00(0.89,1.11) 24.80(18.10,31.60)
fekt 23.40(20.50,26.30) 9.06(8.13,9.91) 1.02(0.91,1.14) 24.20(17.70,30.20)
VAL -0.66 -0.57 -2.89 1.29
P 0510 0.567 0.004 0.199

& it 23.30(20.50,26.20) 9.02(8.13,9.89) 1.01(0.90,1.13) 24.50(17.80,30.80)

VE S TSM : 42 EPILIA Tt s TSM,,, « S FH 5 V- )7 VAT 1 4 5 JULPA Tk 5 TSM 5% T BMIT I 4510 4 5 JULPA 7 ik 5 ADL F1 3628 05 1 3
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R3 PHEISNKAFMIX 65 KA L AL ML T2 FFAE A9 ABER X A3 A i (n=2 478) [M(Q,,Q,) ]

E TSM(kg) TSM,,,(kg/m?) TSM,,,, [ kg- (kg/m*)™'] FH 71 (kg)

EIBA (%)
65~ 19.85(17.80,22.00) 8.53(7.96,9.26) 0.82(0.73,0.91) 18.80(15.10,22.80)
80~ 17.50(15.30,20.00) 7.97(7.30,8.91) 0.78(0.67,0.89) 14.60(10.65,18.30)
>100 15.10(13.50,17.70) 7.38(6.75,8.49) 0.77(0.68,0.88) 10.00(6.70,14.80)
Y 1a 429.47 203.81 40.02 493.87
P <0.001 <0.001 <0.001 <0.001

53
w 18.20(15.60,20.70) 8.17(7.40,9.02) 0.79(0.69,0.89) 15.65(11.20,20.00)
HA 19.20(17.00,20.65) 9.09(8.11,10.00) 0.89(0.79,0.96) 14.65(10.05,17.75)
VAL 1.98 5.36 5.15 4.28
P1H 0.048 <0.001 <0.001 0.039

AR
INERUR 17.50(15.10,20.10) 8.03(7.27,8.97) 0.78(0.68,0.89) 14.40(10.00, 18.40)
INEERD B 19.50(17.30,21.60) 8.45(7.80,9.19) 0.81(0.72,0.91) 18.20(14.20,22.50)
A 11.93 7.67 4.12 13.93
P <0.001 <0.001 <0.001 <0.001

TS HRAR L
Cus 19.50(17.30,21.75) 8.48(7.82,9.19) 0.81(0.72,0.91) 17.90(13.80,22.10)
PN R 17.20(14.80,19.90) 7.94(7.22,8.87) 0.78(0.68,0.89) 14.10(9.60,18.10)
Z1H 14.45 9.69 5.23 14.79
P1Y <0.001 <0.001 <0.001 <0.001

Bt
= 18.40(15.60,21.10) 8.19(7.41,9.08) 0.80(0.70,0.91) 16.10(11.90,19.70)
w 18.20(15.80,20.60) 8.20(7.45,9.07) 0.79(0.69,0.89) 15.20(10.60,19.80)
VAL 0.98 -0.40 1.87 2.28
PAH 0.326 0.693 0.062 0.011

NELIE}RE 1
it 20.00(17.70,22.00) 8.59(7.94,9.31) 0.81(0.72,0.90) 18.20(14.40,22.70)
2% 17.70(15.20,20.30) 8.05(7.30,8.98) 0.79(0.69,0.90) 14.90(10.10,19.00)
Z1H 12.55 8.88 3.08 11.49
PAE <0.001 <0.001 0.002 <0.001

ADL 4
i 18.40(15.90,20.90) 8.22(7.50,9.05) 0.80(0.70,0.90) 16.20(12.00,20.50)
P 16.95(14.50,20.10) 7.88(7.12,9.19) 0.77(0.66,0.89) 11.45(7.70,15.90)
VA -5.52 -3.10 -3.23 -11.16
P <0.001 0.002 0.001 <0.001

Ji & Z Ry
% 17.70(15.40,20.40) 8.14(7.36,9.02) 0.80(0.69,0.90) 15.20(10.50,19.20)
h 18.10(15.50,20.50) 8.14(7.36,9.02) 0.79(0.69,0.90) 15.40(11.00,19.40)
Iy 18.95(16.20,21.40) 8.29(7.58,9.15) 0.80(0.70,0.90) 16.30(11.90,21.60)
Paicl 29.95 8.82 2.96 23.20
P1H <0.001 0.003 0.228 <0.001

1 IX.
M7 18.20(15.50,20.80) 8.22(7.39,9.14) 0.81(0.72,0.91) 15.50(10.90,19.90)
v 18.20(16.10,20.60) 8.14(7.50,8.87) 0.75(0.66,0.86) 15.70(11.60,19.80)
VAL 131 -1.03 -8.09 1.22
P1H 0.190 <0.001 <0.001 0.224

SR A
IRAH 18.20(15.80,20.60) 8.21(7.43,8.99) 0.79(0.69,0.88) 16.00(11.70,20.20)
At 18.20(15.60,20.80) 8.18(7.41,9.11) 0.80(0.70,0.91) 15.40(11.00,19.80)
VAL -0.02 -0.88 -2.52 1.80
P 0.982 0.378 0.012 0.072

& if 18.20(15.70,20.70) 8.18(7.42,9.07) 0.79(0.69,0.90) 15.60(11.10,19.90)

TE:TSM: 4 B LY T 3t 5 TSM,,, - SR B i (97 J7 802 1) 4 B UL DY T 4 5 TSM,,,,, - SR BMLTARE (39 4 B LA F ik s ADL: H 2B TR 16 8hae )
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F4a PEISNTKFEMIX 655 K LI E#ZF NRILA T FEE J1 097040 F1E (n=4 662)

AL (%) AR T3 (% )"
M1 5] S =} 75
v (n;;lS) (=3 744) X P <n=ﬂ9:25) (n=3737) X P
AR () 125.33 <0.001 482.80 <0.001
65~ 241(26.25) 1723(46.02) 120(12.97) 1733(46.37)
80~ 544(59.26) 1706(45.57) 535(57.84) 1684(45.06)
>100 133(14.49) 315(8.41) 270(29.19) 320(8.57)
R 14.01 <0.001 2.13 0.145
e 903(98.37) 3585(95.75) 898(97.08) 3590(96.07)
HeAt 15(1.63) 159(4.25) 27(2.92) 147(3.93)
AR 26.17 <0.001 106.62 <0.001
INFELLT 470(54.21) 1 600(44.56) 535(62.21) 1535(42.66)
INEE R L 397(45.79) 1991(55.44) 325(37.79) 2 063(57.34)
IS AR 62.59 <0.001 211.44 <0.001
CUs 388(42.31) 2127(56.84) 302(32.65) 2213(59.27)
RIS IE 571 1 529(57.69) 1615(43.16) 623(67.35) 1521(40.73)
B 0.03 0.866 4.93 0.026
= 366(41.31) 1500(41.62) 335(38.24) 1531(42.36)
5 520(58.69) 2104(58.38) 541(61.76) 2083(57.64)
AH I AE 25.78 <0.001 142.18 <0.001
pag 179(19.52) 1038(27.74) 99(10.70) 1118(29.94)
2% 738(80.48) 2704(72.26) 826(89.30) 2616(70.06)
ADL$i4i 76.36 <0.001 160.42 <0.001
i 746(78.36) 3303(89.08) 675(74.18) 3374(89.97)
2 206(21.64) 405(10.92) 235(25.82) 376(10.03)
& & 2 HEETE 5y 0.78 0.676 18.35 <0.001
2% 249(26.13) 990(26.69) 289(31.76) 950(25.32)
h 381(39.98) 1425(38.42) 347(38.13) 1459(38.89)
I 323(33.89) 1294(34.89) 274(30.11) 1343(35.79)
HIX 31.00 <0.001 7.08 0.008
M 689(75.71) 2480(66.12) 662(71.65) 2507(67.09)
k| 221(24.29) 1271(33.88) 262(28.35) 1230(32.91)
JE A3 b 4.10 0.043 0.74 0.389
W 349(38.02) 1290(34.46) 314(33.95) 1325(35.46)
V2] 569(61.98) 2454(65.54) 611(66.05) 2412(64.54)

TE: ADL: H % A5 3% ShBE ) 5 38 5 AN o A B, 355 B MR B L (% ) 5 2 POl A B2, F L L SIZB A BT 52 25 2019 4E M
WL T AR 5% A B I LIS W A3 7 3R 3SR A N TSM,,, 2 350031 P, VE g T AR P 2 2k [ 2 1:<0.87 kg (kg/m?) ™!, &
1:<0.67 kg* (kg/m?) ™ IHMENLA 14t (5 1 <16.20 ke, Zo1<10.00 kg) HYFRWTHE

60 % B oM AE N 48 J1 i 6 8053 51 R 26.0 kg I
14.0 kg™, SRR EE R IEA —, A, RILX
B H SR TSI 98 25 5 B, 65~79 % B PE A
N A TF-42 S o 55008 B oA 28.13~33.75 ke, Lotk A
16.79~20.35 kg, AR BT 65~79 % B Atk E4ENH)
T2 S AL 805 51 M 29.20 kg F118.80 kg, 7 37 AfF
FELERILA—FL,

JULPR EE 4 240 0 i 5 PR AR AH G, PR L R B 4%
WL L 58 T AR 4 % A A 3L R R R LA 3

AR HE B A R e A SR FHA 22 A A 8 A
22 HE RN BMIE LR EE 0 ARBIF 9T 45 58 ik
7N, 22 HEPREE 5 1) TSM,,, A28 BMIJE L 5 %) TSM,,,,,
Hi X F T A B IR 58 4 — B, AP A 25 5 1 )R
PR AT BE S 5 1 % HE A H L V5 %% BMI ] i B AR R
15 5 i — IR L T 5, R R 2 Ty MO TR] T
e T ULPR E A AR O . H R X RO R A
FIAH M IE BB, S AR X N E i 2% 5
o VRTRE A UL A B S A B, R FH BMIL IR g UL PR) o o
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LA A 25 RRe S0 H AT ER X
NBER IR AT AR H e =, AN TR a4 5 X A
X L PR B 7 R R o ) o3 A B A A B L ]
AR RRe SR — e

BEAb , AR 5E & BL=>65 % 4 N 454k B Y
PENLPA i A TR bR A48 13 Tk, HE R
B AT B R, 5 E N A 2 I 5 —
O g SRR AR B 2 SRR IS T RE S LA
HRMENFLERNR . HEZIT B RERE R
I8 I E KT s R R AR RS W SOE A LA
R ) A 1Y AR e R v T RE AR E AR
IR A 12 AR S0 S5 AT R PR 2R =2 A, AR 5 e R
MH I RE ) i B 2R RO SRR R 5 LA R
S B — REk . HIERE I MR 2R 2
JWRZEAE N E TR NG DL, & A B AVE R LA
R E S PR R OOy SR [ R
AR A TSR DR RIS B 2 HE X T 4E R ILIA
Gigie iR L s i € UL FNGI B EuR %
AR L R AR PR ML D R LA B Y, AR
RO BN B 5 B AE LR TR 0 — 2 K
15, 7 A 2 TR P o e O IE  iX AT g 5 R X
S S A Rz s A e, Jidh , A R
32 7 B AT 5 1) e R e e T AL PR B A 1 R
B, 5 Goodpaster % WF 58 (4518 P FF— 3. I RE
A Jir DT 32 Ay 3 1 e AR T S BOVLET 4 JE 30 ) B
U 3, DT 26 AV UL PAR) I 6 (g RS2 L PR) o o5 T ™
A ILPR )" LR D FUUL A FE 6 1 T R
ST P FPIR S, P 28 SCTE B A% 52 M AL IR) 2 £ 1
i, MR RAEIR S RN AL 15 50 252 m il
IR

AW G H 2021 4/ HABCS Wi H |, # 7%
T E 18K T M X, LR o [A] A 550, BB 44
LSS S R A SN L IR INAC I o DA v &
R NBEST AR . AR R R, 55—, RH
BIA I 3 L PR i, B AR SR BT ™A% 114 JoT 42 4 it
(B0 2 15 2 X LA 5 4kt 5 5 — ARG & T
TSM, oK X 43 DU AL PR 3 i, o R 1 i 92 o ik — 20
X3 AN [ FASE P UL PR S, it S froms 6 174 B A B
O3EA O = AR T R i TR T
AR R Tl 2 1 2 UK, 5 HABAH S REAE W 521
W AT 4 — 80 7 5 H A T 45 2 LR
T A, AR NG ENRER R, 8 S
e A I o AT RE A R 22, i BMIAY TSR AE D
fa7 s 55 10, HABCS SR FH AR AR flAe 5 1%, A 1 4

Hy ] BEAN ] T A B AF N D45 M A A M
I

£ Pk AR it T R IE =65 2 A AL
P M A SR R, R T AN TR RS 23 Af
250, N AR AL A SR 1 By 42 A
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BiF 5 P ITRE A 23 ALY A R — R A R
25 R RS o
FIBEIRIE T A A 7 2 oo
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3G AT 5 BB /DT < BFTE 4 5 I8 S e B A
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