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WE. a6 FiTERREABEAM RS S K48 X I8 b 48T 9% ( metabolic associated fatty liver disease, MAFLD)
#9 X 3K, 4 MAFLD #9255 T4 05 & A i R TR R 3B, Fed KRR @EAE R 7%k, R
2021 F 4 A 22022 4 A9 AR A T 4046 6] AR BAE 45 RIEHF 2 55 A MAFLD 42 (n=1 347 4] ) Fe 3E
MAFLD #1(n=2 699 ) , boiz 5 40— M FoAt AR S F o FHE 6 £ 7, I K A =T Logistic ® )2 AR 547 %
") MAFLD #9 4% 5 e W%, 4% MAFLD &% %% 33.290% (1347/4046) , & 5 /E 408 Fibh Rk RE AP
AR 69 ABE MAFLD 89 %95 2455, 2 373 LA %3t 5 & L (P<0.05) , MAFLD %8 #/K T & 45 ¢ (body mass
index, BMI) .4k fg % ( percent body fat, PBF) | %/}t ( waist-to-hip ratio, WHR) | P JiE fig B> & #% ( visceral fat area,
VFA) . L4 B (arm circumference, AC) A2 Tt s fte o EH/E3H AT ZH T3 MAFLD 48, £ 73
BA %3t 5 & L (P<0.05) , =T Logistic B2 5 #7 7% # , VFA(OR=1.010, 95%CI; 1.006~1.014, P<0.001) . TG
(OR=2.049, 95%CI; 1.841~2.279, P<0.001)  AC(OR=1.387, 95%CI; 1.327~1.449, P<0.001) \WHR( OR =
37.925, 95%CI; 2.866~501.899, P=0.006) .PBF( OR=1.239, 95%CI;1.091~1.408, P=0.001) 2 MAFLD #4 }% 5.
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" WHR & PBF fe VFA , #4845 ) o fig | 5+ 7B MAFLD A £ 245 A
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Relationship between body composition and metabolic

associated fatty liver disease: a cross-sectional analysis

WU Haihuan', WANG Longlong®, ZHAO Li', ZHANG Bing', MU Ya'nan', ZHANG Ge', SUN Chunhua'
(1. Department of Health Management Center, Qilu Hospital of Shandong University, Jinan 250012, Shandong, China;
2. Physical Education Institute, Qilu Normal University, Jinan 250200, Shandong, China)

Abstract: Objective To explore the association and risk factors between body composition and metabolic associated
fatty liver disease (MAFLD), and to provide a theoretical basis for early prevention, screening and intervention of
MAFLD. Methods A total of 4,046 healthy physical examiners were selected from April 2021 to April 2022, and the
subjects were divided into MAFLD group (n=1,347) and non-MAFLD group (n=2,699) according to the examina-
tion results. The differences of general information, body composition and laboratory indices between the two groups
were compared. Binary Logistic regression model was used to analyze the independent risk factors for MAFLD. Results

The prevalence of MAFLD was 33.29% (1,347/4,046). The prevalence of MAFLD was higher in patients with
hypertension, alcohol drinking, older age, overweight and abdominal obesity, with statistical significance ( P<0.05).
The values of body mass index (BMI) , percent body fat (PBF) , waist-to-hip ratio (WHR) , visceral fat area (VFA) ,

arm circumference ( AC) , weight, liver function, blood lipid, fasting blood glucose and blood pressure in the MAFLD
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group were significantly higher than those in the non-MAFLD group, with statistical significance ( P<0.05). Binary
Logistic regression analysis showed that VFA (OR=1.010, 95% CI. 1.006-1.014, P<0.001), PBF (OR=1.239,
95%CI:1.091-1.408, P=0.001), WHR ( OR=37.925, 95% CI. 2.866-501.899, P=0.006), AC (OR=1.387,
95%CI;:1.327-1.449, P<0.001), TG (OR=2.049, 95%CI.1.841-2.279, P<0.001) were independent influencing
factors of MAFLD. Conclusion PBF, WHR, VFA, and AC are recognized as independent determinants of MAFLD.
Monitoring changes of body composition, reducing WHR, PBF and VFA, and actively controlling fasting blood lipid

level are important in the prevention of MAFLD.

Key words: Body composition; Metabolic associated fatty liver disease; Percent body fat; Waist-to-hip ratio; Visceral

fat area; Arm circumference

X1 A1 5 B W5 1 9% ( metabolic associated
fatty liver disease, MAFLD) J& 8 77 1£ 1 g i 728 14
(38 3 S AR B R RN /B R IE S5 ) I [ B A &
2 HUME PR J% (type 2 diabetes mellitus, T2DM )  AE
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JFREAL . R HT HBP-9020 R fe i > el 1 1L 5 -0
R R PR VB I EE TR OE 2 10 min, X
I 7 2658 v 2 B = 0 1 28 R )~ 391
123 AMAREoIE

KNS5 53 B4 (Inbody720 #4 # ) | %
AR R R S B, WE (R & BMI, B B K
41 (total body water, TBW) & H Jit . TTHLEE | H #
AU i ( skeletal muscle mass, SMM) & fig 3% ( per-
cent body fat, PBF) . J&fii X1 % ( basal metabolic
rate, BMR) ., WHR, VFA . [ F| (arm circumfer-
ence, AC), MR} G IaPREE 22 T, 2518 KR T4
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IRBER T R AR, FHE T E A, BV B AR T AR
45 FE OREERERIR T M PR R R
1.2.4  SCEGEARAR

RKHT 1 H R 10 SRR IRE KK H FURR
A 72 i kit S DU AR AR D 25 8 I B ( fasting
blood glucose, FBG) , @IfiLif ;L H[EEE (total choles-
terol, TC) H-ih =P (triglyceride, TG) . =i % K I £
H AH [& B ( high-density lipoprotein cholesterol,
HDL-C) X% B J5 & (1 IA [ (low-density lipopro-
tein cholesterol, LDL-C) , @M Uit . F @R A ILH%
4 Mf# ( alanine aminotransferase, ALT) . K[ 4 & R
R L FL i (aspartate transaminase, AST) 4% fKiE
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(gamma glutamyl transpeptidase, GGT) .,
1.2.5 MAFLD 2 Kibrifi

#AE MAFLD #1aE XA & 5 00 B s
AR A 2 A g IR DT T, R B 5 9 2 OB s |
=g/ AR D e A5 v B AT — 1% O, W32 W ok
MAFLD,
1.3 FitFEiE

A B2 AGEA AN, Excel 2016 7
SEBEE R FH SPSS 25.0 BAF AT G a0 b, E
PEEE R A B L (%) w1 1H] Lh 3R T x* A
55, AU E e AT IE SRR S, U Il IE 2
3 35 FH PR 0 S R A b A 1 Ak R A 3 2E A T 40 () L
LI M( P, Pog) o, #E12R H —.JT Logistic [7]

IR AL 3BT MAFLD (9 <7 520 R 2 A6 56 7K E B
a=0.05,

2 # R

2.1 MAFLD 2FBEREREAETRTSR

AT S b 99 AR GE X % 4 046 ), Hirp 53
2150 il (15 53.14% ) % 1 896 4] ( 1 46.86% ) ;18 ~
75 % hEAERK 45(35~55) %, MAFLD YRR
H33.29% (1 347/4 046) , B How R 5 T Lok, Of
HA G M R (A5 BN AR ) | AF 15 D R
AHBf MAFLD I R85, 2 R B A G2 &
X (P<0.05), WFE1,

# 1 MAFLD 41HI-{: MAFLD 41— 9ekLxt e
Table 1 Comparison of baseline data between MAFLD and non-MAFLD groups

WHFE AT 453 4H (n=4 046)

A5 %/ n JEMAFLD 41  MAFLD 4l %4 %%E/D% X p
(n=2699) (n=1347)

AR/ % 120.408 <0.001
18~29 365 318 47 12.88
30~39 1177 840 337 28.63
40~49 917 600 317 34.57
50~59 1012 594 418 41.30
60~75 575 341 228 39.65

P 312.003 <0.001
3B 2150 1170 980 45.58
I 1 896 1529 367 19.36

THEEE 21.561 0.058
L EmHRUT 505 302 203 40.20
KE AE 2314 1526 788 34.05
Wi+ KL 1227 871 356 29.01

K55 555 0.197 0.657
v 40 28 12 30.00
H 4006 2671 1335 33.33

R IR 100.818 <0.001
" 3048 2163 885 29.04
H 998 536 462 46.29

BE IR 7.906 0.051
P 4012 2684 1328 33.10
H 34 15 19 55.88

el 114.250 <0.001
& 3205 2268 937 29.24
= 841 431 410 48.75

2 A 12.265 0.103
i 3626 2483 1143 31.52
2 420 216 204 48.57

2.2 MAFLD S5 AGES KBERE MEFER  F5(PBF.WHR VFA AC BMI) JFIIRE M | i

tbag
TEAFFE o MAFLD 48 58 %F ¢ A AR 53 45

B0 e T9F MAFLD 4, 2 S WA i+ &
X (P<0.05), W52,
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Table 2 Comparison of body composition, laboratory results and blood pressure between MAFLD
and non-MAFLD groups /[ M( Py ,P,5) ]

" W R o4 5 »

' 4E MAFLD 41 MAFLD 4]

BMI 22.90(35.00,25.10) 27.00(25.20,29.10) -35.569 <0.001
TBW/L 32.20(28.70,39.40) 41.30(34.70,44.90) -24.258 <0.001
H A/ kg 8.60(7.60,10.60) 11.10(9.30,12.10) -24.373 <0.001
JotllEh/ ke 3.04(2.75,3.56) 3.77(3.20,4.13) -23.822 <0.001
SMM/kg 23.80(21.00,30.00) 31.40(25.90,34.40) -24.380 <0.001
PBF/ % 28.60(24.10,33.30) 30.90(26.90,35.30) -12.483 <0.001
BMR/kcal 1317(1213,1528) 1581(1389,1693) -24.262 <0.001
WHR 0.88(0.84,0.92) 0.95(0.91,0.99) -32.731 <0.001
VFA/cm’ 80.80(63.80,102.10) 111.10(92.50,136.70) -28.016 <0.001
AC/cm 29.20(27.40,31.70) 33.50(31.70,35.10) -35.491 <0.001
R mT i/ kg 63.30(56.60,72.30) 79.30(71.40,87.00) -32.657 <0.001
FBG/( mmol/L) 4.65(4.35,5.00) 5.04(4.62,5.67) -18.812 <0.001
AST/(IU/L) 18.00( 15.00,21.00) 21.00(17.00,25.00) -17.685 <0.001
ALT/(IU/L) 14.00( 11.00,19.00) 24.00( 16.00,35.00) -27.091 <0.001
GGT/(IU/L) 16.00( 12.00,25.00) 28.00(20.00,43.00) -26.890 <0.001
TC/ (mmol/L) 4.74(4.20,5.34) 5.17(4.56,4.56) -13.354 <0.001
TG/ (mmol/L) 1.03(0.76,1.41) 1.71(1.27,2.41) -29.015 <0.001
HDLC/(mmol/L) 1.42(1.22,1.62) 1.21(1.05,1.37) -22.187 <0.001
LDLC/(mmol/L) 2.72(2.24,3.21) 3.14(2.71,3.65) -17.851 <0.001
SBP/mmHg 121(111,134) 131(121,142) -15.400 <0.001
DBP/mmHg 76(68,84) 83(74,90) -14.650 <0.001

7 :1 mmHg=0.133 kPa,

HE— 23T MRAB A5 X 42 1) BMI 45 43y fi
J RBEE R S AL, 455 R BMI R,
MAFLD 1555 58, 22 5 BA ST 7 3 L (P<
0.05) ; RIEHFFENF 42 (15 WHR H5 43 1F 3 28 Fivh

# 3 MR MAFLD, AJH] BMI,WHR 534145 5 4%
Table 3 Comparison of different BMI and WHR between MAFLD and non-MAFLD groups

WX 534 (n=4 046 fi])

O ERERELE , 25 38 8w Ao PR RE BE4H MAFLD 1) i
SRR EE T IEH 4 (42.86%>10.84%) , 22 S H 5
P23 L (P<0.05), W33,

SyHH 1%/ n 4E MAFLD 41 MAFLD 41 %%2/])% X P
(n=2699 f) (n=1347 f5])

BMI 11 114.090 <0.001
gl 144 139 5 3.47
1IEH 1737 1566 171 9.84
HHE 1519 841 678 44.63
JIELJEE 646 153 493 76.32

WHR 391.532 <0.001
1IEH 1209 1078 131 10.84
rpC T A 2837 1621 1216 42.86

PBF b, {& i & 1E &% 8 & EIE =41 A HBE
MAFLD 41 i) A A& 1% 43 45 T 48 br 35 B & & F AE
MAFLD 4, 22 738 Gt & X (P<0.05) ; PBF 4§

A A B T A BE MAFLD 4H 53F MAFLD 40 () 4%
A G E R X (P<0.05) , Wik 4,
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Table 4 Comparison of body composition between MAFLD and non-MAFLD by different BMI grouping/ [ M( Py ,P.5) |
BMI 1E% BMI A& BMI JEfi
i H 4E MAFLD 4 MAFLD £ 4E MAFLD 4 MAFLD #{ 4E MAFLD 4 MAFLD 21
(n=1566) (n=171) (n=841) (n=678) (n=153) (n=493)
TBW 30.4 34.4 39.3 40.6 41.0 44.3
(27.9,35.4) (29.1,38.2) ** (32.4,42.9) (34.2,43.3) " (34.,45.6) (40.1,48.5) **
8.1 9.2 10.5 10.8 11.0 11.8
EER (7.4,9.4) (7.7,10.2) ** (8.6,11.5) (9.1,11.7) ** (9.0,12.2) (10.7,13.0) **
P_— 2.90 3.07 3.560 3.67 3.77 4.05
- (2.66,3.26) (2.69,3.51) ** (3.04,3.98) (3.17,4.00) ** (3.175,4.16)  (3.64,4.44)""
SMM 22.3 25.8 29.8 30.7 31.2 33.7
(20.3,26.4) (21.3,28.9) ** (23.9,32.8) (25.4,33.2) " (25.2,34.9) (30.4,37.3) **
PRF 28.5 27.4 28.8 29.3 34.2 32.8
(23.9,32.5) (23.5,33.3) (24.6,34.8) (26.1,34.3) " (30.9,39.7) (30.0,37.7)
BMR 1262 1384 1518 15615 1569 1 669
(1189,1407) (1226,1489) " (1322,16315) (1375,1645)**  (1368,1711) (1548,1800) "
WHR 0.86 0.89 0.91 0.94 0.95 0.98
(0.83,0.89) (0.87,0.94) ™" (0.88,0.94) (0.91,0.97) ** (0.92,1.00) (0.95,1.02) ™"
VEA 71.7 81.9 94.2 101.9 139.3 137.3
(59.9,89.3) (67.3,96.4) ™" (81.0,116.0)  (89.5,120.4) **  (112.2,160.1) (117.4,170.1) **
AC 28.0 29.6 32.0 32.7 34.6 35.6
(27.0,29.2) (28.7,30.7) ™" (31.0,32.9) (31.7,33.7) ** (33.7,35.6) (34.6,37.1) **
. P<0.01,

2.3 MAFLD W)z gk B ZE 5
0T Logistic 8] 1543 #7453 1, VFA | TG, AC,

WHR PBF J& MAFLD M~ se i & Wk 5, T

PAEZ5I8 e HEIX 5 /> 57 52 i PR3O A A AR
MAFLD F XUSS: 747 P00, F5000 £ 7 fy 3 4 82.4%
PR /R G5 BAT B 1 SN I EL

#5 MAFLD falkF &R 1Y Logistic [1IH4347
Table 5 Risk factors of MAFLD by Logistic regression analysis

OR ") 95% &5 X [f]

=N e .
A B brUEIRE TO/RfE DF P OR = I
VFA/cm’ 0.010 0.002 27.079 1 <0.001 1.010 1.006 1.014
TG/ (mmol/L) 0.717 0.054 173.577 1 <0.001 2.049 1.841 2.279
AC/cm 0.327 0.022 211.913 1 <0.001 1.387 1.327 1.449
WHR 3.636 1.318 7.612 1 0.006 37.925 2.866 501.899
PBF/ % 0.214 0.065 10.843 1 0.001 1.239 1.091 1.408

PR — S 22 S B 4 B 9 17 P g

3 3 i SRR 95% L) i NAFLD %3 /£ MAFLD

MAFLD % F 24 A0 4% 14 B8 15 P FF99 ( nonalco-
holic fatty liver disease, NAFLD) , J&i# & &K T
B IR T RN 5 R ARHTT DR A — P AR v
R R = Il B sl R R R E S N
MAFLD &SP AR 16 7 ST B8 3, i LR &
FFREE PR, a0 £ 7 AR R s B i
B IR B 3 A8 Ak 55 52 B9 1% 396 7% . MAFLD
)RR BT, I B AR A E R X R

ZWibn e, NAFLD 19 3 470 2% 2086 T LUSHE T
MAFLD'"* | Zhou %" X} 3k [H 1999 4F & 2018 4F
) NAFLD 85835175347 , 75 11 F8 [E NAFLD (1) &
IR BEFEN 32.9% , AWFFREE R K 34.39% , 5 0AH
¥, {H & H T MAFLD 5 NAFLD {112 Wibr i it 22
S vev 1 Qan i D5 o A S e SR N £ 3
MAFLD 3% 5 & 9 A it 2 o REEAR I AT
I 25— 25 B

TEAMESE H, B R 43 # & B MAFLD 20 (1) i
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FEXT G N R 448 PBF  WHR \VFA | AC .BMI A&
B2 i w5 T4 MAFLD 41, 9F B I  Fofg .
LRG| 25 M8 I 9 25 8 AU A 12 % T 4F MAFLD
20, #E—IFSE T MAFLD (% B W iR 2
ALAUBS: , MAFLD 5 %35 25 L B0 R 38 s of
B AR SRR I & A RN T 2RI
P BT A g i S A R 0 R I R T R
ZFE M MAFLD , {05 2 M2 W, JE 4740 G0 &
E AR, AR AU 432, B i R A7 10, i HAS
R AR 3

I 45 H R, PBF . WHR . VFA . AC . TG J&
MAFLD & % KBS 1% 3 57 52 i [ &, PBF 1B
MAFLD 357 fa 6 I &R, 5 MAFLD 35 KUK B
A IEAH S PBF RR3E in—~ 207, MAFLD 9 £ X
R 0.239 %, 5 X1 15 410 B BIF 5 45 SR A
PBF = {4 JIig JIli 8 B/ 1A i B x 100% , S A2 ks
WAPEA AR RE TR BR . AR T 5 | A R 5 AR A
BT, FEOLARE 5 A I A7 AR 7 4t M i o
B, MRS 2R, 2 E MAFLD B4R, A
T 45 878 WHR 2 Filiil] MAFLD (%) 5 22l 57
FE i 2R, HAH MR Fi R MAFLD H g JRU G e 5
WHR AE Ay i i rpoCo 14 BB JFE 19 B BE 45 4, 24 5 R
T 0.90 KT 0.85 W /R Z BRI TR T-1E
W, TSR MR R R R BEA I
W50 B E 52 WHR # BMI fE % £L 52 i e LA (16
NEREIRZS . ZEAEFSE R, LA BMI $EF 74040, AU IR JHE
F 646 B, 5 15.97% , L WHR #4750 40, ) %2 B rpogs
PEREREE 2 837 #l, 5570.12%, Xl BMI B4l % (& T
A o S8 R B v B TR PR 3R, TER X A3 A 0 LA
I N R R O R A Wi 7 T o £ LN R NP
T2 DR DA I O s 8 B 38 7 2 i oo R,
JALSE BMI W45 5 ik ik iz filw 2™ . #Fgs &
P, X T BMI IF % B9 MAFLD () B, Bfd {4 5
WA B AR 4k (B 238 5 20 WHR 1 PBF [A] 4 g
g3 MAFLD (1) g 5 28 S0 ol 2 A 1 2 he 35
FLUO2T Al ARBFSE &2 B VEA 2 MAELD (#h
SEFER R N E A 195 2 48 A6 TR T AL o9 E A9 B
107, H LA, F R A GO NE i | g X R A
BEWASIR] T B2 R B Wi, %o A A i B A4 1l 7™ 2l Jo
PR HE A I 7o 1L A9 A BF 7 ) H MAFLD, 45 4 g fig ')
AITFFE 25 3R —5, AC JE P AR E 35 Je fd HEIR il
M EEAR, B W& IS B, AC 54tk
TG PERG D5 I EAT AR OCE . AWF5E &K B AC B3

B 1 em, MAFLD B % XU 34 im 0.387 1, X I,
WA AC XHFUN MAFLD B —E & X, BET4EY
FLBELC 725 0 2 1) A A4 B 43 48 7 PBF, WHR | VFA |
AC % MAFLD #9 f8p KU B A — 2 1 50004
5 CT WEIARA b, HAT o0 D7 40t emhn] 5
AR BT R B2, BLE Bl T il
REIRILIT 38 ol B R o B W0 3 33 DAY
TEABFSE Y, TG 2 I MAFLD 1) 4 37 52 Wi
e ST IR 2 A 1w A8 bR 2 —, L
TG (& bl , BURFE B MAFLD AR, 7
Ah UK K TG AR, 2 BURF I & A= 4
AR S s g o A A0, S A 32 460, P2 20 B
RIENL, FEDIRER . % T TG XF MAFLD 5 1%
A B2 (0 48 S 8 X, AT A MAFLD . 4] fifi
& W E R,

Z5 b RTk, AR 43 53 A i i PBF, WHR |
VFA \AC J& MAFLD (W37 520 K 2 ik ARG
2 RIS 3 A 45 5 S 1), I R SR T —
ATHE S BRI C IR AT, AT RS ARSI, AT
MAFLD i 25 K AR 5C KU PEA , B P2 BR YT
WA A B 43 19 A5 4k Uk 2> WHR | B A A4 i 2R A
VFA , B 4 il 1 B 7K -, X 45 ] MAFLD, R 47 1
JEELA BURAE SR ITTAE 7 B AU R L AR X
PR NI , 32 B IR | A 3% T 150 R A5 [
RENEm R R SAES, # R AU
BN IR B 5T, 4 S5 AT B B AR B 4 5 MAFLD
BE PRI R Z MR,

SE W
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