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Abstract: Objective To construct a risk prediction model for metabolic associated fatty
liver disease (MAFLD) in middle-aged and young sedentary population. Methods A total
of 893 sedentary middle-aged and young adults who underwent physical examination in
the First Hospital of Shanxi Medical University from April 1st, 2024 to August 31st, 2024
were conveniently selected as the research objects. Indicators such as waist circumference,
hip circumference, body mass index (BMI), fasting blood glucose, total cholesterol (TC),
triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein
cholesterol (LDL-C), blood urea nitrogen, creatinine, blood uric acid, alanine aminotransferase
(ALT), y-glutamyl transferase (GGT), aspartate aminotransferase (AST), total bilirubin (TBil),
red blood cells, white blood cells, platelets, hemoglobin, serum thyroxine (T,), trilodothyronine
(T,), thyroid-stimulating hormone (TSH), sedentary time, psychological stress and sleep quality
were collected. The participants were divided into a training set (625 cases) and a validation set
(268 cases) at aratio of 7 : 3 using a random number method. According to whether the patients
had MAFLD, they were further divided into a MAFLD group and a non-MAFLD group. The
differences in the above-mentioned indicators between the two groups were compared. Logistic
regression analysis was used to identify the risk factors for MAFLD in the training set. A
nomogram model was constructed using R Studio 4.3.3. The predictive value and clinical utility
of the nomogram were evaluated by receiver operating characteristic (ROC) curve, calibration
curve and clinical decision curve. Results The prevalence of MAFLD in middle-aged and
young sedentary population was 45.0% (402/893). There was no significant difference in clinical
indexes between the training set and the verification set (all P > 0.05). Multivariate Logistic
regression analysis showed that long sedentary time [= 8 h ~ <X 10 h (OR = 1.940, 95%CI:
1.027~3.665, P = 0.041); > 10 h (OR = 5.274, 95%CI: 2.783~9.996, P < 0.001)], high
psychological stress (OR = 2.430, 95%CI: 1.183~4.992, P =0.016), BMI (OR = 1.568, 95%ClI:
1.372~1.793, P < 0.001), fasting blood glucose (OR = 1.407, 95%CI: 1.023~1.936, P =
0.036) and TG (OR = 1.279, 95%CI: 1.076~1.520, P = 0.005) were independent risk factors
for MAFLD in middle-aged and young sedentary population, and HDL-C was a protective
factor (OR = 0.251, 95%CI: 0.070~0.898, P = 0.034). The nomogram model was constructed
based on the above six predictors. ROC curve showed that the area under the ROC curve of the
training set was 0.913 (95%CI: 0.890~0.935), with a sensitivity of 0.911 and a specificity of
0.768. The area under the ROC curve of the validation set was 0.931 (95%CI: 0.897~0.959),
with a sensitivity of 0.872 and a specificity of 0.964. Clinical decision curve analysis indicated
that using the nomogram prediction model to predict the risk of MAFLD in young and middle-
aged sedentary populations was more beneficial when the threshold probability was between 0.01
and 0.94. Conclusion The nomogram model constructed in this study can individually predict
the risk of MAFLD in young and middle-aged sedentary populations and has high predictive
accuracy.

Keywords: Metabolic associated fatty liver disease; Sedentary; Middle-aged and young
adults; Risk factor; Nomogram
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FH Yk (6254)) e (2684)) sitE PAE
Bk 4 (%) ] 331/294 146/122 7 =0.174 0.677
E# (M (Py, Pys) , %] 38 (31, 48) 39 (32, 48) Z=-1120 0263
ARASIR [ (%) ]

N 507 (81.1) 220 (82.1)

BERAHE 63 (10.1) 27 (10.1) 7 =0227 0.893

FRAL 55 (8.8) 21 (7.8)

EHEA ) (%) ]

£ 90 (14.3) 43 (16.0)

BEIEF) 151 (24.2) 59 (22.0) £ =015 0.699

18 RiE3) 384 (61.4) 166 (61.9)

BIAL [B] (%) ] 154 (24.64) 68 (25.4) 7 =0.054 0.816
OB ) (%) ] 311 (49.8) 135 (50.4) 7 =0.028 0.867
B ESL [ (%) ] 66 (10.6) 23 (8.6) 27 =0818 0.366
AAE ] [#) (%) ]

<8h 210 (33.6) 91 (34.0)

=8h~<10h 204 (32.6) 79 (29.5) 7 =1.026 0.599

> 10h 211 (33.8) 98 (36.6)

SHE ) [#] (%) ]

EFKE 530 (84.8) 225 (84.0) ,

P 95 (152) 43 (16.0) 101 0749
RERRJR B [M (P, Pys) 5 2] 503, 7) 5(3, 7) Z=0.129 0.897
JEE [M (Py, Pis5) , cm] 90 (82, 98) 90 (81, 98) Z=0.725 0.469
TEE[M (Py, Pys) , cm] 100 (95, 108) 100 (94, 108) Z=0.430 0.667
BMI [M (P, Py) , kg/m’] 247 (22.0, 27.2) 245 (22.1, 27.0) Z=0.615 0.539
I fAE [M (Py, Py5) , mmol/L] 48 (4.5, 52) 48 (45, 5.1) Z=-0336 0.737
TC [M ( Py, P,5) , mmol/L] 49 (43, 55) 49 (44, 53) Z=-0.077 0.939
TG [M ( Py, Py5) , mmol/L] 1.4 (0.9, 2.3) 1.5 (0.9, 23) Z=-0336 0.737
HDL-C [M (P,, P,) , mmol/L] 12 (1.1, 1.4) 13 (1.1, 1.5) Z=-0.566 0.572
LDL-C [M (Py, Py5) , mmol/L] 32 (2.7, 3.6) 3.2 (27, 3.5) Z=0.389 0.697
ffkE R [M (P, Py) , mmol/L] 47 (4.0, 5.6) 4.7 (4.0, 5.6) Z=0.324 0.746
WLEF [M (P, Py5) , pmol/L] 66.4 (57.2, 76.7) 67.1 (58.0, 76.8) Z=-0262 0.794
Ji B [M (P, Py5) , pmol/L] 378 (300, 445) 377 (301, 438) Z=0474 0.636
ALT [M ( Py, Pys) » U/L] 19 (14, 31) 19.5 (14, 31) Z=0.067 0.947
GGT [M (P, Pi5) , UL] 24 (16, 38) 24 (16, 36) Z=0479 0.632
AST [M (Py, Py) , U/L] 21 (18, 26) 21 (18, 26) Z=-0011 0.991
TBil [M ( Py, Py) » pmol/L] 13.8 (11.0, 17.9) 14.1 (10.7, 18.0) Z=-0.118 0.906
srgmfit [M (Pys, Pis) , x 10'%/L] 49 (4.6, 53) 49 (4.6, 53) Z=-0.305 0.761
Gl [M (Py, Pis) , x 10°/L 5.8 (5.0, 6.8) 5.9 (5.0, 6.9) Z=-0.283 0.777
B AR [M (Pys, Prg) 5 x 10°/L] 253 (218, 293) 253 (216, 286) Z=0331 0.741
DG (M (Py, Pys) , glL] 150 (137, 161) 150 (140, 161) Z=-0571 0.568
T, [M ( Py, Py) , pmol/L] 5.0 (4.6, 5.5) 5.0 (4.6, 5.5) Z=-0.091 0.928
T,[M (Py, P,) , pmol/L] 16.8 (15.5, 18.1) 16.8 (155, 17.9) Z=0.128 0.898
TSH [M (P, P,5) , mU/L] 2.3 (1.5, 3.6) 23 (1.5, 3.6) Z=0.104 0.917
MAFLD [#] (%) ] 280 (44.8) 122 (45.5) 7 =0.04 0.842
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# 2 )IgEDIE MAFLD 4850 MAFLD 4B SE A M A B — ISR

I E JEMAFLDZE (345%]) MAFLDZ (28041 ) St 28 Pi&
B4 [#] (%) ] 114/231 217/63 7=122.618 < 0.001
(M (Py, Pys) » %] 37 (30, 45) 39 (32, 49) Z=-2536 0.011
B[] (%) ] 1 =23.241 < 0.001

BRI 293 (84.9) 214 (76.4)

ERAL 17 (4.9) 46 (16.4)

FRAZ 35 (10.1) 20 (7.1)
EEHER [ (%) ] 7 =1742 0.418

£ 53 (154) 37 (13.2)

BFIEF) 88 (25.5) 63 (22.5)

1B RiZ 3 204 (59.1) 180 (64.3)
BIAL [B] (%) ] 42 (12.2) 112 (40.0) 2= 64.450 < 0.001
OB ) (%) ] 136 (39.4) 175 (62.5) 7 =32.933 < 0.001
B ESL [ (%) ] 20 (5.8) 46 (16.4) 2 = 18.496 < 0.001
A A B [#) (%) ] 2 =52.289 < 0.001

<8h 145 (42.0) 65 (232)

=8h~ <10h 125 (36.2) 79 (28.2)

> 10h 75 (21.7) 136 (48.6)
SHEEH (B (%) ] X =6.569 0.010

EFKFE 304 (88.1) 226 (80.7)

KT 41 (11.9) 54 (19.3)
RERRJR B H (M (P, Pys) o 2] 503, 7) 6 (3, 8) Z=-2.034 0.042
JEE [M (P, Pys) > cm) 85 (78, 95) 95 (89, 100) Z=-9.895 < 0.001
BB [M (Py, Py) , cm] 99 (90, 105) 105 (100, 110) Z=-17.863 < 0.001
BMI [M (P, Pi5) , kg/m’] 22.6 (20.6, 24.8) 269 (25.1, 29.2) Z=-15.051 < 0.001
FIE A [M (Py, Py5) , mmol/L] 4.7 (4.4, 5.0) 5.0 (4.7, 5.6) Z=-8471 < 0.001
TC [M ( Py, Py5) , mmol/L] 48 (4.2, 53) 5.0 (44, 58) Z=-4.164 < 0.001
TG [M (P, Pys) , mmol/L] 1.0 (0.8, 1.5) 2.1 (1.5, 3.1) Z=-14.255 < 0.001
HDL-C [M (P, P,) , mmol/L] 13 (12, 1.6) L1 (10, 1.3) Z=10.432 < 0.001
LDL-C [M ( Py, P;5) , mmol/L] 3.0 (2.6, 3.4) 3.3 (238, 3.8) Z=-4.596 < 0.001
k%R [M (P, Pys) ., mmol/L] 45 (3.8, 54) 5.0 (43, 59) Z=-4.701 < 0.001
WLEF [M (P, Py5) , pmol/L] 61.7 (552, 73.4) 71.4 (63.4, 79.7) Z=-1323 < 0.001
Ji B [M ( Py, Py5) , pmol/L] 329 (277, 397) 426 (371, 494) Z=-10.931 < 0.001
ALT [M (Py, P,5) , U/L] 15 (12, 20) 30 (21, 42) Z=-13.957 < 0.001
GGT [M (P, Pi) , UL] 18 (13, 28) 34 (23, 55) Z=-12.666 < 0.001
AST [M (Py, Pys) , U/L] 19 (16, 23) 24 (20, 32) Z=-9.037 < 0.001
TBil [M (P, Py) » pmol/L] 13.6 (10.7, 17.4) 14.1 (113, 18.6) Z=-1834 0.067
L@ [M ( Py, Pys) , x 10%/L] 47 (44, 5.1) 52 (4.9, 54) Z=-9.966 < 0.001
Gl [M (Py, Pis) » x 10°/L 55 (4.7, 6.5) 6.25 (5.3, 7.2) Z=-5973 < 0.001
SR [M (Pys, Prg) 5 x 10°L] 254.0 (215.0, 293.0) 250.5 (220.8, 291.5) Z=0.350 0.726
4B [M (P, Py) , gLl 143.0 (132.0, 154.0) 158.0 (147.8, 166.0) Z=-10.489 < 0.001
T, [M (Py, P;) , pmol/L] 48 (45, 53) 53 (4.8, 5.7) Z=-6.489 < 0.001
T,[M (Py, Py) , pmol/L] 16.8 (15.5, 18.1) 16.7 (15.4, 18.0) Z=0.805 0.421
TSH [M ( Py, Py5) , mU/L] 23 (1.5, 3.4) 24 (1.6, 3.7) Z=-1114 0.265
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