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[Abstract]  Objective To explore the relationship between metabolic associated fatty liver disease (MAFLD) and type 2
diabetes mellitus (T2DM) in overweight/obese middle-aged and elderly population. Methods The study was a cross-sectional
survey which was conducted in Laoshan, Jinding and Pingguoyuan communities in Shijingshan district, Beijing, China from
November 2011 to August 2012. A total of 13 084 overweight/obese residents (men, 4 899; women, 8 185) aged = 40
years were recruited in the study. Data on demographic information, lifestyle, and previous history of diabetes mellitus,
hypertension, dyslipidemia were collected by standard questionnaires. All subjects were examined by trained physicians
according to established standard methods. The subjects without history of diabetes were given a standard 75 g glucose
solution, and the standard steamed bun meal test was performed in subjects with diabetes history. Fasting plasma glucose
(FPG), total cholesterol (TC), triglycerides (TG), high density lipoprotein cholesterol (HDL-C), low density lipoprotein
cholesterol (LDL-C), glycated hemoglobin Alc ( HbAlc) and 2-hour plasma glucose (PG2h) were measured. The
association between MAFLD and T2DM was evaluated by multivariate logistic regression. Results The overall prevalence of
MAFLD was 19. 6% in the overweight/obese middle-aged and elderly population. The prevalence of T2DM in the subjects with
MAFLD was 35.9%. After adjustment for confounders including age, diabetic family history, smoking, alcohol intake,
abdominal obesity hypertension, and dyslipidemia, multivariable logistic regression analysis shown that the odds ratio (OR)
was 1. 566 (95%CI: 1.403-1.748) for T2DM in the subjects with MAFLD, compared with those without MAFLD. The
multiple logistic regression analysis demonstrated that the OR was 1.639 (95% CI: 1.472-1.824) for MAFLD in the
participants with T2DM, compared with those with normal glucose tolerance (NGT) . The average values of TC, TG, LDL-
C. FPG, PG2h, HbAlc were significantly higher in the subjects with MAFLD than those without MAFLD. On the contrary,
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serum HDL-C level was significantly lower among MAFLD participants than those without MAFLD. Conclusions

(HEESRIZRE (BT ) 2025 45 17 H455 1 )

MAFLD

was an independent risk factor for T2DM. Whereas, T2DM increased the risk of developing MAFLD.

[Key words]

resistance; Overweight/obesity

UEAE SR, TS B Y A T ORI T Ak
FEBY 0, AR OKS PR AR 105 M % (nonalcoholic
fatty liver disease. NAFLD) BB E B E FTI-,
BLR B W UL A 18 R B 2 — . 4 B R T AR R
S ok UL E A U fH. 4 BR NAFLD B % R N
32.4%, & E NAFLD # # % R N 20.2%",
NAFLD & —Fl 2 2G5 . AU B IFIEAH DGR &
S P DRV 5 s o A T b R A 9 1 R AR RS
F45 2 BUBEJR G (type 2 diabetes mellitus, T2DM) |
R £E A AE (metabolic syndrome, MS) . #f bk 3 ¢
WAk P O Il 45 %< 9% Catherosclerotic cardiovascular
discase, ASCVD) Z*' | T2DM il NAFLD % i 71
L AR R, O R, M E e, — i,
NAFLD A3 T T2DM 1 % A K&, i Bl
BT T2DM I & 9E & B R s 55—, 7E
T2DM 3 NAFLD (1 559 58 K 7 i 30 s 1) XU
JREERNS Y, i T NAFLD 58 5 95 2% I A0
e, B L F IR NAFLD 55 4 S 1% 5 3 B B 5 A
KNG Wi M FF%  (metabolic dysfunction-associated fatty
liver disease, MAFLD), BT TR RAERR &
M R SRR P ) AR . MAFLD (95 2 URT I
AR E Ry 3 hly, [RIEH R DL 3 ANMrifez —. AR
THRERERS B9 I PRIE 4 . T2DM 58 & /iR pE2 7, e
RIS ZHEHT (insulin resistance, IR) J& MAFLD
A T2DM 3 [6) By A 5 A Al B E/E BE N CBE o
MAFLD (¥ 5 5 i 35 i TR s/ e ARE, a4
BT/ MERE B MAFLD % 50. 7%, B
M, /R BE AT MAFLD 72 iy 1% o0 T, k4
T2DM YRR #E— 25 TR, s X 3 28 v i AT
(i Ay B 3, Hoar, e EOCEE b g T A G
MAFLD 5 T2DM MM AT # 05 . I
g, TATEA T h EFEBE/MEE AR PHERT
MAFLD [ 8%, KI5 T2DM BRI,

1 Mg 5H%
1.1 BRA%
AT G S — T LA AL XN T SRy 356 ik 114 A BT T 2K

Metabolic associated fatty liver disease; Nonalcoholic fatty liver disease; Type 2 diabetes mellitus; Insulin

BEEE TR AT . T 2011 4 11 A & 2012 4F 8 AL
A SN 3 AFhX GBIl &I, FERE) &
FER AR =40 W B R R, W AFRHE N . O4F
=40 Ry SE R QBA RGIKRMNIE; ORE
o s F E A HEBRARE R AT SR E, AR
LGS TP EUR 22, 19 274 f
ZIRHES M A, A S 505800 2 K # 7 8
W 2 H 2 B g R . JEARE BBk B
25 [ W SSOBE B0 A7 i M S MR GE R 4 6 190 4]
BiHERR . FAIAT 13 084 B (FH4E4 899 B, Lk
8185 B HEAM A, ¥k 40~93 %, ¥ (58.1+
8.2) %, AW L E N R A 4 R B B e B 2
Bt (EC2012-046),
1.2 BrRoik

H 283k 15 I A B AR 58 BUAR o 0 O 2 1) 5, N
FHFEEAGR, AWl B MAFLD, .l
W RS OB DR L R I R A
FRAE O 7 A AR o D7 s fR 2R B I B AR 6 BT
AZAEHEATREREAE, KENSEES . K
H.OMERE, L MERL R, 75 g TR % b
1if 5t B A M 18 Sk A I e R U k. W A
2 A B A AR A B SR R M e v AT e
(Modular P800, # [X), %M H il =HE (triglyc-
eride, TG). B JH[EEE (total cholesterol, TC).
IR R A A0 E B (high density lipoprotein
choleterol, HDL-C). %% B ig & (I & BE (low
density lipoprotein choleterol, LDL-C) 7E H 34>
A bk AR &6 (Modular E170, %
&), Bifb £ 45 H  (glycated hemoglobin Alc,
HbATc) R JH e He WOAH 6 3% R I &
1.3 ¥ WA Bl K 2
1.3.1 2 BUBEIRGG MR IRIHT I 12 2 B
2 RO BTG 15 ™ (2020 WO AR T2DM 2 Wi
FRUE R 25 I8 LB ==7. 0 mmol/L 3% B 77 f J5 2 h 1L
¥ (2 h plasma glucose, PG2h) =11.1 mmol/L
SRR W1 8 12 W88 DR JF R 7 & s R IR T 92



(P EBESRTT 28 GRTRD ) 2025 4R55 17 &5 1 1)

Witr iR 6.1 mmol/L<<%5 i M <<7.0 mmol/L,
B 7.8 mmol/L < M i ff /5 2h il B
<11.1 mmol/L"",
1.3.2 JILE IMJE=140/90 mmHg 5 2 #i 2
N e IR R TT
1.3.3 Mg H% TC=5.2 mmol/L, #f TG=
1.7 mmol/L, B{ HDL-C<{1.0 mmol/L, B{ LDL-C
=3.4 mmol/L, s RHIHIEZLY .
1,304 AR 2l B R A5 AH OC B 5 P JHF 05 12 W b 1
FE T RE T 12 W R Dk T . AR ) B R 1 A
SRRE W PE 9 12 Wi br o . S B [ G 2% 2 1Y
WS DU IE AR 05 A5 M S S A, W R
IR 3 bz — . AU 2 BE B 65 09 I R I 44 |
T2DM S /AR . AR PG B 52 0 3 Fe ik
H, B E/EMEE 2 W MAFLD; JClg i1k
JFe & 98 A JE MAFLD 4. %058 K of — 2 40 4
AR PE AR 17 I R R 45 44k
1.4 %itF 5

K HI SPSS 25. 0 HEATHETH M. A5 & IES AT
HIOEERT (rts) FoR, WMASTHREVORSR I M
(Pys Pr) Frn, THECGRE LR 2R HT A 0 %5k
R IESAARTH R GORML B LR ¢ A, JEIER
Syt i Rk AL ) H A SR ] Mann-Whitney U #5560,
KH logistic [543 #7 MAFLD 5 T2DM 1 #H ¢,
KRB, P<<0.05 NESHGITFRE XL,
2 #R
2.1 HARARAS M 1E

AWFFE LGN 13 084 i 2 47 68 & /E ik A
& (MAFLD 4 2 565 fi], 4 MAFLD 41 10 519
1), MAFLD 4 & H

( waist circumference,

s ERSEM » 37

WC), BMI, [E® L (waist-to-hip ratio, WHR) |
B & b (waist-to-height ratio, WHtR) . I %i J&
(systolic blood pressure, SBP). #F 7 JE (diastolic
blood pressure, DBP), TC, TG, LDL-C, =&
Il ¥ (fasting plasma glucose, FPG). PG2h,
HbAlc, W ¥ & M (alanine aminotransferase,
ALT) . H il = T 4 4 4% 3 BUH8 80 (Triglyceride-
Glucose Index, TyG) #¥ & # & F i MAFLD
4 1M MAFLD 41 HDL-C % F 9F MAFLD 41,
MAFLD 4 @& I H . I B§ 5 % . B R 5 A
(pre-diabetes, pre-DM). T2DM K& ASCVD i #
iR B m TIE MAFLD4H, W% 1,
2.2 AR h AL IE AT AR K Mg B MR AT 9% 6 Eom R R R
Jo W B & 5T

FEAR N B, MAFLD MR R 19.6% (B
PE20.5% ., &M 19.1%), Hi, 26.2%8 T2DM
AMAE A IE MAFLD, 19.9% B pre-DM A~ & & If
MAFLD, 15.7% B AL IE % (normal glucose
tolerance, NGT) A& & Jf MAFLD, 7t 9 .,
40~<T50 F AR H MAFLD MR R HRm, N
28.8%, MR MIEE . MAFLD B B0 %% i
TR, fELE, 60~<70 £ 4] MAFLD K R ik
FEE, K 23.9%., LI MAFLD R R, 4k,
WEAR . L AR (B WC=90 em,
WC=85 em) . A M. I 5% . pre-DM.
T2DM Ny H A8 i, #E47 2 K& logistic [71 15 40 #7 .
ZERWOR BRI . ST . AR, G OF
Mk, MAE 5% . pre DM, T2DM /& MAFLD i
SRR R . T2DM AR & A2 MAFLD # XU &
NGT MR 1. 639 fi5. WL 1 fiEE 2,

1 AEF#E MAFLD BB RE X

i : MAFLD, X 3h 4t K 25 48 X 5 By AT % .



38 o N -S-E-EA e (i E BT 24 (RO ) 2025 4F585 17 B3 1
% 1 MAFLD AFIjE MAFLD A EFBE/IEHENMEELSFMELE
A 3 MAFLD 28 (10 519 %)) MAFLD %8 (2 565 41) P14
B/ (#) 3 896/6 623 1003/1 562 <20. 001
F (s, ) 58.248.3 57.7+7.5 0. 006
JEE (r+s, cm) 87.0+7.6 89.5+7.9 <<0. 001
BMI (r=+s, kg/m”) 27.242.6 28.343.0 <0. 001
JEH (xEs) 0.9040. 06 0.9240.06 <<0. 001
JEZ (r+s) 0.54+0. 05 0.55%+0. 05 <0. 001
SBP (zr=+s, mmHg) 134.1416.9 135.2416.3 0.001
DBP (x4s, mmHg) 76.7+9.9 77.249.8 0.014
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