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Abstract: Objective To investigate the clinical and metabolic factors associated with the development and regression of
metabolic dysfunction-associated fatty liver disease (MAFLD) in the physical examination population. Methods A retrospective
observational study was conducted on 6 809 individuals who underwent physical examination in a physical examination institution

in Beijing from December 2013 to December 2019, with a mean follow-up time of 52.1+13.5 months. According to the new
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diagnostic criteria for MAFLD, these individuals were divided into MAFLD group and non-MAFLD group, and the two groups were
compared in terms of demographic indicators, body measurement indicators, and laboratory indicators at the first (baseline) and
last physical examinations. The two-independent-samples ¢ test was used for comparison of normally distributed continuous data
between two groups, and the Mann-Whitney U test was used for comparison of non-normally distributed continuous data between
two groups; the chi-square test was used for comparison of categorical data. A Logistic regression analysis was used to investigate
the impact of various observation indicators on the development and regression of MAFLD. Results In this study, there were
4 533 individuals (66.6%) in the non-MAFLD group at baseline, among whom 15.6% developed MAFLD at the last physical
examination. Compared with the non-MAFLD population, the MAFLD population had significantly higher age (Z=-6.739) ,
number of male patients (}*=178.534) , body weight (Z=-22.302) , body mass index (BMI) (Z=-22.818), waist circumference
(Z=-23.117), hip circumference (Z=—18.446) , systolic blood pressure (SBP) (Z=-13.301), diastolic blood pressure (DBP) (Z=
-13.491) , fasting blood glucose (FBG) (Z=-11.787) , triglyceride (TG) (Z=-16.623) , low-density lipoprotein cholesterol (LDL-C)
(Z=-10.256), alanine aminotransferase (ALT) (Z=—-14.250), aspartate aminotransferase (AST) (Z=-7.481), and proportion of
patients with metabolic syndrome (MetS) at baseline (}*=185.283), and there were more patients with increases in body weight,
waist circumference, hip circumference, TG, TC, ALT, and AST at the final physical examination (all P<0.05) ; these patients
had a lower level of HDL-C at baseline (Z=15.416), and there were more patients with a reduction at the last physical examination
(P<0.05). There were 2 276 individuals (33.4%) in the MAFLD group at baseline, among whom 23.8% showed regression of
MAFLD at the last physical examination. Compared with the population without regression of MAFLD, the population with
regression of MAFLD had a significantly younger age (Z=2.185), a significantly higher number of female patients (}*=0.340) ,
significantly lower levels of body weight (Z=-8.909), BMI (Z=-10.205) , waist circumference (Z=—11.183), hip circumference
(Z=-7.178), SBP (Z=-3.627), DBP (Z=-3.443), TG (Z=-5.945), ALT (Z=-9.664), and AST (Z=-5.904), and a significantly
lower proportion of patients with MetS (y}*=42.082) , and there were more patients with reductions in body weight, waist
circumference, hip circumference, blood pressure, TG, TC, ALT, and AST at the final physical examination (all P<0.05); these
patients had a higher level of HDL-C at baseline (Z=6.778) , and there were more patients with an increase at the last physical
examination (P<0.05). The multivariate Logistic regression analysis showed that sex and changes in body weight and HDL-C during
physical examination were independently associated with the development and regression of MAFLD (all P<0.05). Conclusion There
is a relatively high prevalence rate of MAFLD among the physical examination population in Beijing, with a higher proportion of
male patients. There are significant metabolic disorders and liver function abnormalities, and changes in body weight and HDL-C

are the most important predictive indicators for the development and regression of MAFLD.
Key words: Metabolic Dysfunction-Associated Fatty Liver Disease ; Prevalence; Factor Analysis, Statistical
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Table 1 Baseline characteristics associated with occurrence of MAFLD at the last health check-up

eIt % H: MAFLD(n=706) F %4 MAFLD(n=3 827) GHH PH

A () 37.0(29.0 ~ 48.0) 33.0(27.0 ~ 43.0) 7=-6.739 <0.001
HLH(%)] 471(66.7) 1514(39.6) X'=178.534 <0.001
I (kg) 72.0(65.0 ~79.0) 60.0(54.0 ~ 68.0) 7=-22.302 <0.001
BMI(kg/m?®) 25.1(23.3 ~26.6) 22.2(20.2~24.2) 7=-22.818 <0.001
JEEFEl (em) 85.0(79.0 ~ 90.0) 75.0(69.0 ~ 82.0) Z=-23.117 <0.001
B (cm) 100.0(96.0 ~ 104.0) 95.0(91.0 ~ 99.0) 7=—18.446 <0.001
R L 0.85(0.81 ~0.89) 0.79(0.75 ~ 0.83) Z=-20.551 <0.001
SBP(mmHg) 120.0(110.0 ~ 130.0) 110.0(100.0 ~ 120.0) Z=-13.301 <0.001
DBP(mmHg) 80.0(70.0 ~ 86.0) 74.0(70.0 ~ 80.0) 7Z=-13.491 <0.001
FBG(mmol/L) 5.4(5.1~5.7) 5.1(49~54) Z=-11.787 <0.001
TG(mmol/L) 1.2(09~1.7) 0.8(0.6~1.2) 7=-16.623 <0.001
TC(mmol/L) 43(4.0~4.6) 42(3.8~4.7) 7Z=-1.106 0.435
LDL-C(mmol/L) 2.8(2.4~3.3) 2.5(2.1~3.0) 7=-10.256 <0.001
HDL-C(mmol/L) 1.2(1.1~1.4) 1.4(1.2~1.6) 7=15.416 <0.001
ALT(U/L) 19.1(14.0 ~27.9) 14.0(10.6 ~ 20.0) Z=-14.250 <0.001
AST(U/L) 18.0(15.0 ~ 22.0) 16.5(14.0 ~ 19.8) Z=-7.481 <0.001
MetS[ (%) ] 173(24.5) 291(7.6) X'=185.283 <0.001

1 :SBP, W45 i s DBP, &7 5K JE
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Table 2 Changes in clinical and metabolic indicators associated with occurrence of MAFLD at the last health check-up

R2 FRREHEEE MAFLD B2 F IGR R R SHTERA TN

&5 %= MAFLD (n=706) I %4 MAFLD (n=3 827) GiilHE P{E
ENpig Y

R4k (ke) 2.9(0.5~5.9) 0.7(-1.3~2.9) Z=-15.353 <0.001

TRE(%) ] 127(18.0) 1492(39.0) X'=115.906 <0.001
I el

Ak it (em) 3.0(-1.0~17.0) 0.0(-3.0~3.0) Z=-11.821 <0.001

TR (%) ] 183(25.9) 1662(43.4) X'=75.697 <0.001
A8 il

Ak (em) 1.0(=2.0 ~ 4.0) 0.0(-3.0~2.0) 7=-1.661 <0.001

TR (%) ] 253(35.8) 1765(46.1) X'=25.522 <0.001
SBP

24k (mmHg) 4.0(-5.0~13.0) 4.0(-6.0 ~ 10.0) 7=-1.487 0.501

TRE (%) ] 218(30.9) 1241(32.4) x'=0.656 0.418
DBP

At (mmHg) 0.0(=6.0 ~ 10.0) 0.0(-8.0~6.0) Z=-1.056 0.082

TREL(%) ] 279(39.5) 1623(42.4) X'=2.045 0.153
FBG

A5 Ak B (mmol/L) -0.23(-0.83 ~ 0.24) -0.23(-0.82 ~ 0.18) 7=-0.225 0.822

TRE (%) ] 433(61.3) 2419(63.2) X'=0.900 0.343
TG

Ak (mmol/L) 0.29(-0.09 ~ 0.71) -0.05(-0.16 ~ 0.28) 7Z=-11.084 <0.001

TRE (%) ] 216(30.6) 1619(42.3) x'=33.921 <0.001
TC

AF Ak (mmol/L) 0.51(0.13 ~ 0.89) 0.11(-0.21 ~ 0.39) 7=-6.324 <0.001

TREL(%) ] 127(18.0) 1730(45.2) X'=123.044 <0.001
LDL-C

A5 Ak & (mmol/L.) 0.15(-0.21 ~ 0.55) 0.13(-0.17 ~ 0.43) 7Z=-1.018 0.309

TRE (%) ] 275(39.0) 1458(38.1) X'=0.184 0.668
HDL-C

ARk 5 (mmol/L) -0.09(-0.20 ~ 0.03) -0.01(-0.14 ~0.11) 7=9.234 <0.001

TRE (%) ] 473(67.0) 1974(51.6) X'=57.024 <0.001
ALT

Ak (U/L) 2.4(-3.5~10.0) -0.2(-4.6~3.3) Z=-8.531 <0.001

TRE(%) ] 264(37.4) 1933(50.5) X'=41.052 <0.001
AST

Ak (U/L) 1.0(-2.4~54) 0.0(-3.0~3.0) Z=-5.142 <0.001

TRE (%) ] 277(39.2) 1777(46.4) Y'=12.463 <0.001
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Table 3 Patient characteristics associated with occurrence of MAFLD at the last health check-up

b % MAFLD(n=706) K& H: MAFLD(n=3 827) GeiHiA P

A () 41.0(33.0 ~ 52.0) 36.0(30.0 ~ 46.0) 7=-8.099 <0.001
FH1(%) ] 471(66.7) 1514(39.6) X'=178.534 <0.001
i (kg) 75.3(68.0 ~ 82.0) 61.0(53.0 ~ 69.0) 7=-26.346 <0.001
BMI(kg/m®) 26.1(24.6 ~27.9) 22.4(20.5 ~ 24.4) 7=-28.886 <0.001
JE Rl (em) 88.0(83.0 ~93.0) 75.0(69.0 ~ 82.0) 7=-28.863 <0.001
B (cm) 101.0(98.0 ~ 105.0) 95.0(91.0 ~ 99.0) Z=-24.700 <0.001
R L 0.87(0.83 ~0.90) 0.79(0.75 ~ 0.84) 7=-25.116 <0.001
SBP(mmHg) 123.0(114.0 ~ 137.0) 114.0(106.0 ~ 124.0) Z=-15.138 <0.001
DBP(mmHg) 80.0(73.0 ~90.0) 73.0(68.0 ~ 80.0) Z=-14.607 <0.001
FBG(mmol/L) 5.1(45~5.6) 4.9(4.4~53) 7=-6.956 <0.001
TG (mmol/L) 1.6(1.2~2.1) 0.9(0.7~1.2) 7=-24.614 <0.001
TC(mmol/L) 49(4.4~53) 42(3.8~4.7) 7=-8.769 <0.001
LDL-C(mmol/L) 2.9(25~3.5) 2.6(2.2~3.1) 7=-10.447 <0.001
HDL-C(mmol/L) 1.1(1.0~1.3) 1.4(12~1.6) 7=20.898 <0.001
ALT(U/L) 22.0(16.0 ~ 33.6) 14.0(10.0 ~ 19.0) 7=-20.454 <0.001
AST(U/L) 19.0(16.0 ~ 24.0) 17.0(14.0 ~ 20.0) Z=-11.591 <0.001
MetS[ (%) ] 196(42.2) 324(8.5) X'=573.258 <0.001

R4 FREKREF MAFLD EIBA B EE&4ST

Table 4 Patient baseline characteristics associated with regression of MAFLD at the last health check-up

BT MAFLD jHiR (n=542) MAFLD A HiB (n=1734) Gl P

i (%) 39.0(31.0 ~51.0) 41.0(33.0~51.0) 7=2.185 0.029
F (%) ] 363(67.0) 1329(76.6) X'=20.340 <0.001
I (kg) 75.0(67.0 ~ 83.0) 80.0(72.0 ~ 88.0) 7Z=-8.909 <0.001
BMI(kg/m?) 26.1(24.5~27.8) 27.6(25.8~29.7) Z=-10.205 <0.001
JEE (cm) 88.0(82.0 ~94.0) 93.0(87.0 ~ 98.0) Z=—11.183 <0.001
B (em) 102.0(98.0 ~ 106.0) 104.0(100.0 ~ 108.0) 7=-7.178 <0.001
JELE L 0.865+0.002 0.892:0.001 1=-9.965 <0.001
SBP(mmHg) 120.0(110.0 ~ 136.0) 130.0(120.0 ~ 140.0) Z=-3.627 <0.001
DBP(mmHg) 80.0(79.0 ~ 90.0) 82.0(80.0 ~ 90.0) Z=-3.443 0.001
FBG(mmol/L) 5.5(5.1~5.9) 5.5(52~6.0) 7Z=-1.852 0.064
TG (mmol/L) 1.6(1.1~22) 1.8(1.3~2.6) 7=-5.945 <0.001
TC(mmol/L) 4.6(4.0~53) 47(42~52) 7=-1.243 0.611
LDL-C(mmol/L) 29(25~34) 29(2.4~35) 7=-0.659 0.510
HDL-C(mmol/L) 12(1.1~1.3) 1.0(1.0~1.2) 7=6.778 <0.001
ALT(U/L) 22.6(16.8 ~32.7) 30.0(20.6 ~ 45.2) 7=-9.664 <0.001
AST(U/L) 19.0(16.0 ~ 24.0) 21.0(17.0 ~ 27.0) 7=-5.904 <0.001
MetS[ 1] (%) ] 226(41.7) 999(57.6) Y'=42.082 <0.001

23 MAFLD X A fe iR ey Hrm B & LK Logistic

JE UL X MAFLD U R , B AR AR M &4 TR 52

[FT 5387 s, i B DL R A i R TG ALT 1Y
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Table 5 Changes in clinical and metabolic indicators associated with regression of MAFLD at the last health check-up

g br MAFLD JHiR (n=542) MAFLD #KHiB (n=1 734) ESNA RN P1a
ENpig

Ak (kg) -2.0(-5.0~0.2) 0.2(-2.0~2.7) 7Z=-13.042 <0.001

TEELHI(%) ] 378(69.7) 750(43.3) X'=115.906 <0.001
I FEl

b5 (em) -2.0(-6.0 ~ 1.0) 0.0(-3.0~3.0) Z=-8.692 <0.001

TRELH(%) ] 340(62.7) 791(45.6) X'=48.376 <0.001
Lk

A At (em) -2.0(-5.0~1.0) -1.0(-4.0~2.0) 7=-6.267 <0.001

TRE (%) ] 356(65.7) 906(52.2) x'=30.165 <0.001
SBP

ARk (mmHg) 0.0(-10.0 ~ 10.0) 2.0(-8.0~12.0) 7=-3.726 <0.001

TRE(%) ] 230(42.4) 575(33.2) X'=15.540 <0.001
DBP

A Ak (mmHg) 0.0(-10.0 ~5.0) 0.0(-9.0 ~ 8.0) 7=-3.449 0.001

TRELHI(%) ] 263(48.5) 746(43.0) X’=5.065 0.024
FBG

AF Ak i (mmol/L) -0.01(-0.02 ~ 0.02) 0.09(-0.11 ~0.25) 7=-0.823 0.057

TEELHI(%) ] 328(60.5) 1033(59.6) X'=0.866 0.459
TG

A5 Ak (mmol/L) -0.2(-0.7~0.2) 0.1(-0.5~0.6) Z=-7.115 <0.001

TEELH (%) ] 329(60.7) 796(45.9) X'=36.163 <0.001
TC

A5 Ak f (mmol/L) 0.05(0.00 ~0.11) 0.15(0.01 ~0.23) 7=-6.449 0.037

TRE (%) ] 248(45.8) 744(42.9) Y'=18.771 0.044
LDL-C

ARk s (mmol/L) 0.09(-0.02 ~ 0.16) 0.13(-0.22 ~ 0.36) 7=-2.028 0.422

TRE (%) ] 276(50.9) 867(50.0) X'=1.164 0.617
HDL-C

AF Ak 5 (mmol/L) 0.03(-0.19 ~ 0.15) -0.02(-0.12 ~ 0.07) 7=-6.267 <0.001

FEELBI(%) ] 231(42.6) 963(55.5) X'=27.623 <0.001
ALT

Ak (U/L) -3.7(-11.1 ~0.6) -2.0(-11.2~6.0) Z=-4.415 <0.001

TRE (%) ] 387(71.4) 976(56.3) Y'=39.277 <0.001
AST

Ak (U/L) -1.0(-5.0 ~2.1) 0.0(-4.5~4.7) Z=-4.335 <0.001

TRE (%) ] 319(58.9) 822(47.4) Y'=21.659 <0.001

TE i PR B AR B B 728 A 3t S AR A B 5 J 2R A Bl 2 2%

Yot ) A G AR A I A S
X —I SRR ET T MAFLD S2FR 58 5 2 7] fig
F[E MAFLD ABUAZ , b B A0 MAFLD B4 i 2%, & 3T

TIUER AR, AR A R45 R e AR A XU

K @ P E AR A XA — IR B IS S
MAFLD A s i K 58 1k e B 4 MAFLD A £,
I H 5 & s B PR | i S

Tin e FREAACAG:
1, HEDN

WA A A S R

SFASEN ) AR R, 7RSI IE MAFLD, 1fi 76 K 1K
PRRG IS % 42 MAFLD (9 583, HOELRAE IR T K-, 5 MAFLD

() & A B TE R 96 5 i & M NBE & A4 MAFLD Y AJ fE
8%, LA MAFLD H R &2 L2 5K,

A AR 8 D A0 B AT JHEJ2 MAFLD 72
2, R RIS A S AL 4 MAFLD £ N 1 FCSAR
SR B B ] S I PR 2R o P R T2 W B AR

7ASNIN oA oA TS|
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F6 FRUEHE MAFLD 1R A B & 4HE
Table 6 Patient characteristics associated with regression of MAFLD at the last health check-up

Ei2 1 MAFLD {HiE (n=542) MAFLD K HiB (n=1734) GiiHE P{E

(R 43.0(35.0 ~ 54.0) 46.0(36.0 ~ 55.0) 7=2.556 0.011
FH (%) ] 363(67.0) 1329(76.6) X'=20.340 <0.001
Mt (kg) 73.0(64.4 ~ 80.0) 80.0(72.0 ~ 88.8) Z=-13.250 <0.001
BMI(kg/m®) 25.3(23.6 ~27.0) 27.6(25.8 ~29.8) 7=-16.613 <0.001
JE Fl (em ) 86.0(80.0 ~91.0) 92.0(87.0 ~ 98.0) 7=-16.108 <0.001
Rl (em) 100.0(96.0 ~ 103.0) 103.0(99.0 ~ 107.0) Z=-12.374 <0.001
JEERE Lt 0.86(0.82 ~ 0.90) 0.90(0.86 ~ 0.93) Z=-13.044 <0.001
SBP(mmHg) 123.0(116.0 ~ 135.0) 130.0(120.0 ~ 140.0) 7=-6.492 <0.001
DBP(mmHg) 80.0(73.0 ~ 89.0) 84.0(78.0 ~ 90.0) 7=-6.112 <0.001
FBG(mmol/L) 5.0(44~5.6) 5.2(47~58) 7=-5.4717 <0.001
TG(mmol/L) 1.3(0.9~1.9) 1.9(1.3~2.6) Z=-12.769 <0.001
TC(mmol/L) 4.5(4.0~52) 4.7(43~5.1) 7=-8.243 <0.001
LDL-C(mmol/L) 2.8(23~34) 3.0(2.4~3.5) 7Z=-2.515 0.012
HDL-C(mmol/L) 12(1.1~1.4) L1(1.0~1.2) 7=9.552 <0.001
ALT(U/L) 18.0(13.1 ~25.0) 27.0(19.0 ~ 42.0) Z=-15.199 <0.001
AST(U/L) 18.0(15.0 ~ 21.0) 21.0(17.0 ~ 26.4) Z=-11.287 <0.001
MetS[ $i (%) ] 174(32.1) 1039(59.9) X'=128.355 <0.001

%*7 MAFLD Z AR INEER
Table 7 Influence factors that were associated with
occurrence and regression of MAFLD

HZ OR SE Z{H 95%CI P
MAFLD &4
S 1.042 0.004 1031 1.034~1.050 <0.001

otk 0.359 0.033 -11.21 0.300~0.429 <0.001
ERAE 1,154 0018 922 1.119~1.190 <0.001
EFZAS b 1.024 0.011 2.16 1.002~1.046 0.031
TG -k 1.252 0.075 3.76 1.114 ~1.407 <0.001
HDL-CZE{L it 0.403 0.093 -3.94 0.256 ~0.633 <0.001

ALTZ8fbH 1.008 0.003 2.75 1.002~1.014 0.006
MAFLD JHiB
Lk 0.703 0.080 -3.09 0.563 ~0.879 0.002

IRFRAR R 1,167 0.016
HDL-CZ5{kiE 0.335 0.104

10.98 1.135~1.200 <0.001
-3.54 0.183~0.615 <0.001

. Cen 25 VBIFSY S R, X 1L AR 1 A B AR , I 750
JEHE R MAFLD B35 B B3 £ I jg 5% % J& MAFLD
B TR . Ly 25 WS & 90, I IS TG
Tt K HDL-C K [ 5 MAFLD 5% R Th 2 % UM ¢, H
HOGE A T 8 R i e R B B2 R IR R . SR, BR AR5
REHON RS, A WS AR T B FE K i g 1 22
fb &5 MAFLD & A FIH AR (19 ¢ & o A 5% i 1 WL %%
MAFLD [ SRR 2, XF b T MAFLD %& A= i i A B Ak
JohE PRI A AE A, 85 0 R X ok & AR MAFLD 9 1%
ALY A £ 0 R AR MAFLD & A ol 18 i3
B A A T VPR B sk /b o E & AE MAFLD 19 B

o EE IR A 2R R LT TG KR T
K HDL-C 7K -1 F [, i 7E MAFLD Ji438 A g b, ) o £
B RIK TG K1 N BE F HDL-C /K F- 1 T o I
b B S HDL-C FO78 A6 % MAFLD f9 %2 A T 1R B0
R . AR BN & HDL-C (4 F %5 MAFLD ()
KAERIEME, Rz, WAL HE MAFLD i8R . BEAEA B
TR, FEAB T /NERERR T 3 b DR S A AR Y
A A RL R 1 e AT R
VR R B A M 5 S A gl T LA 3k ) g s % fige R &
fy E A, IR MAFLD (% 90 AT T AT

JHFEF AL R M MAFLD 83 U5 19 SR R 2 it
AR SRR PRI 98 (MASH) Al {2 ik FFEF 2 Al it e, fi F A
PEE P o R B T . Lin 25T BF5E & 3L, MAFLD
HB ALT K 35 T, ELIE T2 TG A 2 SR e 5
ALT 7K V-5 MASH A A OG . ZEAIE ST, AR R T T
TERINEAS LK MASH S5 b 421, (B45 RT3~ MAFLD
B ALT KF 1 28/ TAE MAFLD AR, 55 BE A 17 58 45
FE B0 . AW AEMEE MAFLD A SRR FEh & 3,
TER A MAFLD (I AR A 2 09 835 13T ALT T+
{1, MAE MAFLD {518 AR, B ALT B R0 8 T
% B2 MAFLD & 2B 7 el R %

AW FAEAE — 2 Jm BRI AL T bt it AR A A
BE LA TR S H0 2 0 T 4 R R 2 ot
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