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[HWZE] B LT AW BESS T (bioelectrical impedance analysis, BIA) 23 M7 A & 8% L ik (skeletal muscle mass, SMM)
53R (basal metabolic rate, BMR) FJSCHE . ik ESRILAE 2024 4F 1 H Z 20254F 12 H FI& BT PO ERBEE IR 1T T2 5
InBody720 K6 7% ) 270 19 i A AG I BCHE . %252 725 1 SMM, 45 5725 4 BMR ., MR 4 SMM = 20 (i 50K F 8 0 00 K b L3 =
. It B R R 2 R LR IS A T SMM X BMR (45087 8, 4850 AR S R B 48 X (body mass index, BML) AT JHE B B {4
Jig % (body fat percentage, BFP)ZE AT WAL /3. ZER  SMM 55 BMR 7E AR IE AR A 5 B 18 11 A 26 (B=35.6,95%C1:35.4 ~
35.7) B HE 9 S I S B T 2 36.0(95%CI - 35.8 ~ 36.2) 5 4k £ 45 ] By w55 . BFP F1 P ENE D7 17 FH (visceral fat area, VFA) J5 B4
34.0(95%CI:33.5 ~ 34.5) o 5 SMM £H () BMR A2 fik SMM 41755 HH 215.3 keal/d. WAL/ Hr B8 45532 N SMM 1 B Ak T 23T, 56
BT AR KA A, 8538 EARWIFE AT, SMM 55 BMR A7 7880 37 19 1E 1] SC K , FLAL N A 22 1 51 sl AR AL H AR 19 T30, $27m
SMM 78 SEffi Q45 vh & 4 A Ve .
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Correlation between adult skeletal muscle mass and basal metabolic
rate based on bioelectrical impedance analysis

ZHAO Yongfei, TIAN Junmei’
(Department of Clinical Nutrition, Luoyang Central Hospital, Luoyang 471000, Henan, China)

[ Abstract ] Objective To analyze the correlation between skeletal muscle mass (SMM) and basal metabolic rate (BMR) in adult
based on bioelectrical impedance analysis (BIA). Methods The data of 270 adults who completed the InBody720 examination in the
nutrition clinic of Luoyang Central Hospital from January 2024 to December 2025 were collected continuously. The exposure variable
was SMM, and the outcome variable was BMR. According to the SMM tertiles, the subjects were divided into three groups: low, medium
and high. The effect value of SMM on BMR was estimated by univariate and multivariate linear regression, and subgroup analysis was
performed by gender, age, body mass index (BMI), obesity degree and body fat percentage (BFP). Results There was a significant
positive correlation between SMM and BMR in the uncorrected model (8=35.6, 95%CI: 35.4-35.7). After controlling for gender and
age, B increased to 36.0 (95%CI: 35.8—36.2); after controlling for height, BFP and visceral fat area (VFA), 8 was 34.0 (95%CI: 33.5—
34.5). The BMR of the high SMM group was 215.3 kcal/d higher than that of the low SMM group. Subgroup analysis showed that the 8
estimates of SMM in each layer were close, and the correlation direction did not change. Conclusion In this study, there is an
independent positive correlation between SMM and BMR, and its effect is not interfered by gender or body shape index, suggesting that
SMM plays a key role in basal metabolic regulation.

[ Key words ] Skeletal muscle mass; Basal metabolic rate; Bioelectrical impedance analysis; Adult
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B L IRIKRTE (fat—free mass, FFM) /& BMR A9 = %
PR R (H AL B B L i SR A
RE T Z R FEM G B R o
H BB B L& (skeletal muscle mass, SMM) , AR5}
TG Tk Z AT WY k) iz sl 20 A R R R A K
AT BCK SMM M FEM Ff 8 207, LAfE HE 1T
fifi SMM X} BMR 4l 37 52 1" . &4 SMM 5 BMR
KRR 5E £ Lz 8h 0 88 A NI X 50,
B X 38 R 1112 BUAF R 1 R AR B A 45y
Z ANFEBFFE I B 7 ik = G2 —AnifE , R E0%
WF 98 45 38 7 6 S5 L o A W BH BT o b
(bioelectrical impedance analysis, BIA) A #54F fiij {# |
TR DL, Bz T IR A B 453 Hr, B
O EEMRLE Y LTI, AW A 4 AT SMM
55 BMR [B] 9 22 1 OCHK , 38 4 22 A48 51 1E Ao 2 07
Mt — 25 BRI SR B A ST, B 7E R I PR BE A
WAL AR 5 5 T IR A T A i S KA
1 #ERE5HE
1.1 #RXH

AHIFGE Sy R EPE RE T T AF Y . 99 A 202441 H
22025 4 12 1 3% FH T o BE BEE SR 1112 58 i
InBody720 AR B /0K I A S . LA SMM 5 BMR 11
A3 HT A BB AT, 5 a=0.05, power=0.8, il
WIAH O R r=0.6"", Al 545 B 5 S /D FEAS 10
68 5l , RHDLIT JE S 4 43 A , T3 97 KPR AS i, I XA
270141

PAFFUE: D 4F1S 18 ~ 60 JH % ;@ AT it 4 58 1L
BIA K 5 B Il PRAG M 1 5% 52 8 . HEBR AR - D 4F
i <18 Ji % 5 >60 Ji % ; @ T i sk i FL 3 £k
@ FEAET™ TR M ACIRAS s @ 3 1R AT 2l
BE S EIE ;® B ES VBT REA 2u0E
PERPIRE . BEST AL 1 154 BN T8 331125
A% InBody720 AR /A . AR 4l 28 A5 HEBR bR
AN 270 6] . A58 L3R4S 3% BH T Ho0 IR g
PR D3 2t vfE (A5 . LWLL-2026-05-26-01) .
1.2 Ak

ZRETHERSERET s BtE, 355
— K AR , 2R 35 57T InBody 720 A= % v, B AT 23
4S((InB0dy Co., Ltd., Seoul, Korea) I, T84+ TF-HF
HL A, U A R 29 157 o A3 SR 200 (1 kHz,
5 kHz .50 kHz,250 kHz 500 kHz 1 000 kHz) 43 B il

AR, A S - A 845 : SMM (kg) \BMR
(keal/d) & J5T #8 %% (body mass index, BMI) (kg/m?) |
R B (% ) LA S AR # (body fat percentage, BFP) .
JIT A I 34 ph 420 g — U [R) — 24 B DA . e
JREJE (% ) = SEPRAARER (k) AR HEAK E (kg) x100% . F5
P A i o R RO A S8R PR MEAR TR (kg) =
HE(em)-105,
1.3 TEEXSH4AE

SMM $#¢ = /i A7 4 el AR 435 41 - SMM<
25.4 kg, 91 15 ; FF 43 i 20 - SMM 25.4 ~ 32.2 kg, 90 i ;
M ZH : SMM >32.2 kg, 89 7l . 4F {7 . BMI AL M
K BEP RG34 = i v 21, DA i 4 2 1R
T 2081 BABURE 3B o AR =40 U A - <26
% 27 ~36% . >36% ; BMI"" . <23.9 kg/m*,24.0 ~
27.9 kg/m? . >28.0 kg/m?; JIL P : <111.6% . 111.6% ~
134.9% . >134.9%; BFP: <27.2% . 27.2% ~ 35.9% . >
35.9%. XfAb T3 21 i B A A4 A BIF 5[] s LA
SMM 3% 252745 5 44 A [0l U= 43 B, 3% B2 48 1 B RN Ak 1
N2y Y] SSAEBRER . A5 [R5 A BMI A
B S BE AT 53 250 BT, BB AN R IR 2 R SMM 5
BMR IR FE E M, =% BN RURE T
14 Sit=FHiE

FIFA GEi T B ¥ R 4.3.1 8458 . IR IE
A3 AT i GO DL B 5 M 22 (v ) O, 24
[i] AR T B IR 3R 7 22 43 B O HEA T 5 IR LU 44
THECRORL LA (%) FEoR , 18] L3R T PR 86 . DA
BMR Ay R AR 5, 4 SMM 43 31 DA S5 A8 i 1 =434 43
FAR B A Gt (AR Sl A 3 B A
R E TR RIIEAT /AT o T B AR AR A T
BT, 23 J2 51 APME i dTR 22 2, X HE 344
AU B REUEAL 8 B VP £ 2 IR 4% BB R X SMM
RN ARG T AR MR EE o WA E T A IS BMILIE
JE e BFP $EAT 43 240 BT, IR FH A BRI 47 22 FLAR
FARES: . A 78 % Bl 10 09 22 500 (B) S H: 95% B A7
X [8] (95% confidence interval,, 95%CI) ig £, SMM X
BMR 9 0 37 200 K /N5 48 T8 B, DLOSUI P<<0.05
RERA G L
2 #R
2.1 TR ABEELISE

270 5 #F 7 Xt G2 MR 3 SMM. = 437 43 M A 43 iz
o AL AN AL AL, S H AR R (33.5+11.6)
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%, SMM B ¥ {f M (29.346.9) kg, BMR ji 24 B Ay
(1 509.6+245.5) keal/d. [ SMM 7K - i fik 2] &
BMIAE M i BMR ) 52 8 1 4 44 ; BFP 78 SMM 5 43

AL, M 22 F 85N A Gt L
(P=0.043) ; PERI Y WL 22 IR A S it 22 B L (P<
0.001) (£ 1),

R R ANBEHE (%, xs)

SMM =M 4FE#E (4F)  BMI (kg/m®)  HEREE (%)  BFP (%) SMM (kg) BMR (kcal/d) PE5] (%) LE g’

X (h=91) 33.6x11.4 25.124.7 11924225  35.0+8.3 22.242.0 1255.7+72.1 22 97.8

r (n=90) 36.0£12.1 26.4£5.3 122.4226.6  29.9+10.0 28.6+2.0 1483.7+69.0 62.2 37.8

# (n=89) 30.9+10.9 30.746.0 140.2428.6  30.249.4 37.424.3 1795.3+155.4 92.1 7.9
P 0.043 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

. SMM: HHEALE; BMI: RFHE%; BFP: MRAER; BMR: FERRHPE,

2.2 SMM 5 BMR £ E &L 4B VT 54

LA BMR A PR 2% £ 1 B PR 2R [T U 534 s, SMM
RN 1 kg, BMR 34 /il 35.6 keal/d. L SMM i 43 {
H RS M, d o7 41 BMR T8 228.0 keal/d , &5 4357
TR 539.6 keal/d, EAM, BMIEfEE 5 BMR £ 1E
A (B35 M 21.8 F113.9, 1) P<0.001) , 11 & 1 4F

% K BFP FE B 5 BMR & i M G (P<
0.05)(5£2),

R2 HLTEYBMREMAYAREZEL MBS [ves, B1(%) ]
EuES it BMR B (95%CI) P
SMM (kg) 29.3+6.9 35.6 (354~35.7)  <0.001

SMM =437

fi% 91 (33.7%) 0

b 90 (33.3%)  228.0 (199.5~256.6) <0.001

= 89 (33.0%)  539.6 (511.0~568.1) <0.001
P 5]

% 140 (51.9%) 0

s 130 (48.1%) -337.7 (=377.5~-297.1) <0.001
Y (4F) 33.5+11.6 3.2 (=5.4~-0.7) 0.013
AEWE =40

% 83 (30.7%) 0

b 90 (33.3%) -58.7 (-129.2~11.8) 0.104

= 97 (35.9%) -90.9 (-160.2 ~-21.6) 0.011
BMI (kg/m*) 27.4%5.9 21.8 (17.3~262)  <0.001
BMI =43

1% 80 (29.6%) 0

i 83 (30.7%) 104.6 (38.6~170.6) 0.004

e 107 (39.6%) 2382 (176.5~299.9) <0.001
NEJERE (%) 127.2427.5 39 (29~49) <0.001
HOLJHE B =0 o7

1% 90 (33.3%) 0

i 90 (33.3%) 72.8 (8.0 ~137.6) 0.028

e 90 (33.3%) 2159 (151.1~280.7) <0.001
BFP (%) 31.79.5 -45 (<75~-1.5) 0.003
BFP =/}

ik 89 (33.0%) 0

th 89 (33.0%) -45.8 (-115.5~23.9) 0.199

& 92 (34.1%) -78.0 (-147.1 ~-8.8) 0.028

H: BMR: ZEREACHIZ; B: BIH RS 95%CI: 95% B {5 X [h];
SMM: H§liE; BMI: (KIS BFP: IRAR.

2.3 ARIIFAHF SMM 33 BMR # i 5 B o
TEPESN A3 E A3 T, SMM E:48 1 1 kg, 557 BMR
1491 35.9 keal/d(95%CI:35.5 ~ 36.3) , & 14 BMR 14 i1
35.8 keal/d(95%CI:35.5 ~ 36.1) , P9 2 AF 200 (B 4TS
WE A 25 5 . TEAE IS  BMIAE L FE K BFP 47 21 ]
BIHWE 5hT 34.9 ~ 358, &% 2N KRB HA Gl ¢ 3
M(P<0.001), HAGTHE M B E . X —45 R R,

SMM X BMR [ 850 AS 52 14 1) 55 AR 7R R AE 1) B A&
Mi(£3),
&3 AREWAF SMM X BMR B3 E ST
WA N BMR B (95%CI) P
X=SMM
PE5
L 140 35.9 (35.5~36.3) <0.001
7 130 35.8 (35.5~36.1) <0.001
AR =0
ik 83 355 (35.2~35.8) <0.001
r 90 354 (35.1~35.8) <0.001
[ 97 35.5 (35.1~35.9) <0.001
BMI =43
fik 80 35.1 (34.7~35.5) <0.001
i 83 349 (34.5~35.4) <0.001
[ 107 35.8 (35.5~36.2) <0.001
JIEL e E =407
i 90 35.1 (34.7~35.5) <0.001
i 90 35.0 (34.5~354) <0.001
[ 90 35.8 (35.4~36.1) <0.001
BFP =43
ik 89 35.2 (34.7~35.6) <0.001
i 89 35.4 (35.0~35.7) <0.001
[ 92 35.8 (35.5~36.1) <0.001
TE: SMM: H#JLE; BMR: ;cwmgﬁ 95%CI: 95% F A5 X

[d); BMI: f&JF6%k; BFP: {KHE%R

2.4 SMM 5 BMR XEHI & E R & M T 53 #7
Sy WIEf SMM 5 BMR JCHE B~y 1 A BT —

AT Z R, AR ERIR T SMM A1

1 kg, BMR J+5 35.6 keal/d . #IEPES] ARME 5 (5
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UL ), BIAYE % 36.0; ¥ — 0 IE & & BFP NG
Jiij T A (visceral fat area, VFA) J5 (BLRU I ) ,B1H N
34.0, P M AR 24 I R R B2 I 55 T SMM 5 BMR
(R RH SE 16, A 1E J SMM % 2l 7 85 R B8 R ™ i, DU

SMM = /4328 R ZR 2 ARt ik AR 1T ep, S5 40RA (7 4 AH
e, d 43 57 41 BMR T 75 88.9 keal/d, & 43 40 T) &
215.3 keal/d , ¥J 52 W 3 0050 - #a A (R 4) .

#4 SMM 5 BMR XEEH & FE =M E AR E

AR LAY HRI R
SMM 35.6 (354, 35.7) <0.001 36.0 (358, 36.2) <0.001 34.0 (33.5, 34.5) <0.001
SMM =43
I 0 0 0
o 228.0 (199.5, 256.6) <0.001 108.1 (74.8, 141.5) <0.001 88.9 (57.6, 120.3) <0.001
) 539.6 (511.0, 568.1) <0.001 260.2 (215.1, 305.3) <0.001 2153 (169.1, 261.5) <0.001

W RPEIRHNB (95%CH) P{E; SMM: H#IUE; BMR: HERMCHEIE,

25 [EFFE

FRAEZ 2 M5 255, L) BMR 2 A2 11
MHE T AN CPERIAE : 55 =0, Zo=1) : R4
Al . BMR (kcal/d) =464.9435.6xSMM (kg) , R2 =
0.998, &7 T . BMR (kcal/d) =444.1436.0xSMM
(kg) +7.IxPER] —0.2x4E W8 (%) , R2=0.9982, LAY
Il : BMR (kcal/d) =331.6434.0xSMM (kg) +5.4x
I —0.3xAFHE (B ) +1.0x 5 5 (em) — 1.2XBFP(% ) +
0.3xVFA(em?) ,R2=0.9988.,
3 itig

ARG LS AL R, SMM 2 B BMR A 30 37 5% 11
R 2, H DT R AN EE & T 9 A B AR R A G F5
SMM 38 i1 1 kg, BMR 24 7} 5 34.0 keal/d, % 5UEH 5
REAE REAZ 2 T ot B i A SUR I R B o 45 5 O [l —
HY . TR, BIA K2 L SMM Jf 3 4i
ST YR AL S LN 5 4R 41 R A Kk s
AT e A B o e ARk (A — e B A ey
B A2 22 SMM ARG o7 BRIz O T 18 107 2H 2 6
PRI, AL, InBody720 % H 9 BMR 54 4 &
NAHES AT PR e R A = (R?>0.998) ,
A REFR AN R B T A SR TR 1B K R e e ik
T B 4S50 BMR (BT, AT 3 — 20 B0 uEAS 0 5% L 52
BB OCHR R EE . A5 R FH Y InBody720 BIA H K
EL 9 22 301 [ it PR AE 90 E 52 HL 28 B AT B (5 4005, 7
SLSPNET I L eI PN T DN N s o U= ae s st
R

WAL Ay T A5 SR o, B 2 Y SMIM AL
I BAE 53 51 M 35.9 keal/d 1 35.8 keal/d , K i =5
IR IFARETE AR A X — 250 534 Sk b ok
LR S ACEPR B A A e — S,

X — 22 5 A HE 5 A 5T T e PERE AR LUAE R AHE R
F VLA G2 AL BT O . RAAE IR 2 1 B &
BB SRR BN R AE AR B B SMM 5 BMR 194%
PERER I [ 5, 14 A LSS B BEAE 41 K B “fX
UHAERRIBE " I 0 Fi BMIAE Bk B BFP %1430 20
Jei o AN TR) P R A AR [0 B4 207 (1A HE B G2
RO B R B RS A B O OR & 3 AR
SMM 5 BMR [H] i 4 M 5¢ R R 33X 5 3 47 ok 4 X
2 TRUHE PR A e £ (R AR 58 4538 T Tl — B
UEAN AR I 5 BT S RRRR B A HE T, SMM 11
I PR B B2k [ AR A 2R S, i — 25 SR T AR 5%
ZEIR S
Y FARBIF 2 i SMM 554 3] 55 A G ({1 SMM 42
Phtr Ry 3w SMM AL DL B 3, % 1) fEAR K IE
P A AR TR rp SMIML A RLNE T R B o 1 35 A1 1) S il
BMR 7 5 B¢ (2t B AR 58 5 K 5% ~
10%) ™, #IEME S5 , SMM X BMR A4 2 57 %500 15
DA T BT b S B SR, 7 SMM PR 43 A
SRR A REA R 220 1 PR T R S O SMM
BN PR AR A 2
M3 IR ERRI B R BUE KR , R IR AR
h SMM & 34 hn 1 kg X N BMR Ft & 35.6 keal/d
(£ 4) s BOEMER 5485 p A F T2 36.0, #27 Hl
ORI R SR 2 Bl A B AR A 5 i — 2D A GE 5 i \BEFP
5 VFA J5 B1H 171 74 % 34.0, 2 W {4 780 R 25 %6F SMM %4
I AFAE RS> B, (L SMM AT 45 435 4t 37 %) 1F 1#) S 186
F W] SMM X BMR (1 5T Bk A 56 42 4 T 3Ll 44 74
b
A FEAEAE LA Jag BRAE < B e 8 i, T Jost e
BT A R AR BUAIF 5% X G2 ) MR 2 A e B 480 A B2 B
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Atz 2 > 1555 7] 8 [R] B 52 0 SMM 5 BMR A9 A= 36 7
XEE, LR AR IR N R TR — R i
ACBRAL T MRy o AN, AR 5T ABEARTR T B rp s
RIS, w2 I B DA 545 RN B FR1PAN O 3 AR 1
SRR CF133.5 %), S50 1) — At XN 2
AR NFERY MR R i RS

25 I, SMM J2& AL\ BMR A3 752 [ 2 . SMM
RN 1 kg, BMR JH 24 34.0 keal/d, HAZRL W A2
PR AR PR R SR R TP 7RI K8 FRPEAG
AR R B 2 R el B SMM ] 1R R £
BMR [ H 2R Z — .
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