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Supplementary Table 1. Pre-pregnancy BMI and corresponding recommended gestational weight gain ranges[1] 

Pre-pregnancy BMI (kg/m²) Recommended gestational weight gain (kg) 

BMI<18.5 11.0-16.0 

18.5≤BMI<24.0 8.0-14.0 

24.0≤BMI<28.0 7.0-11.0 

BMI≥28.0 5.0-9.0 

BMI, body mass index. 

 



Supplementary Table 2. Comparations of characteristics of the pregnant participants 

Characteristics Non-SLD&CMRF CMRF-only SLD-only MASLD P valuea P valueb P valuec P valued P valuee P valuef P valueg 

Number of participants 2321 (56.36%) 1474 (35.79%) 21 (0.51%) 302 (7.33%)        

Age (year) 31.15 (29.07, 33.13) 31.39 (29.04, 33.54) 30.11 (28.15, 32.82) 32.10 (30.22, 35.00) <0.001 0.057  0.312  <0.001 0.234  <0.001 0.022  

<35 years 2075 (89.4%) 1260 (85.5%) 18 (85.7%) 226 (74.8%) 
<0.001 <0.001 0.849  <0.001 1.000  <0.001 0.390  

≥35 years 246 (10.6%) 214 (14.5%) 3 (14.3%) 76 (25.2%) 

Pre-pregnant weight (kg) 54.00 (50.00, 58.00) 60.00 (54.12, 67.00) 57.00 (54.00, 63.00) 73.00 (66.00, 80.00) <0.001 <0.001 0.003  <0.001 0.229  <0.001 <0.001 

Height (cm) 163 (160, 166) 163 (160, 166) 163 (159, 165) 163 (160, 166) 0.844  0.599  0.671  0.651  0.605  0.465  0.781  

BMI (kg/m2) 20.31 (19.07, 21.63) 23.05 (20.51, 25.13) 22.43 (21.37, 23.43) 27.68 (25.59, 30.10) <0.001 <0.001 <0.001 <0.001 0.157  <0.001 <0.001 

Underweight 329 (14.2%) 86 (5.8%) 0 (0.0%) 0 (0.0%) 

<0.001 <0.001 0.122  <0.001 <0.001 <0.001 <0.001 
Normal 1992 (85.8%) 755 (51.2%) 21 (100.0%) 34 (11.3%) 

Overweight 0 (0.0%) 531 (36.0%) 0 (0.0%) 131 (43.4%) 

Obesity 0 (0.0%) 102 (6.9%) 0 (0.0%) 137 (45.4%) 

History of chronic hypertension 0 (0.0%) 47 (3.2%) 0 (0.0%) 27 (8.9%) <0.001 <0.001 - <0.001 0.840  <0.001 0.306  

History of T2DM 0 (0.0%) 40 (2.7%) 0 (0.0%) 25 (8.3%) <0.001 <0.001 - <0.001 0.933  <0.001 0.342  

Gestational weight gain (kg) 13.70 (11.00, 16.60) 13.00 (9.50, 16.00) 14.00 (12.00, 15.70) 10.00 (5.85, 14.00) <0.001 <0.001 0.602  <0.001 0.211  <0.001 <0.001 

Insufficient 263 (11.3%) 187 (12.7%) 2 (9.5%) 79 (26.2%) 

<0.001 <0.001 0.842  <0.001 0.900  <0.001 0.205  Normal 1096 (47.3%) 587 (39.9%) 9 (42.9%) 93 (30.8%) 

Excessive 959 (41.4%) 698 (47.4%) 10 (47.6%) 130 (43.0%) 

Multigravidity 58 (2.5%) 43 (2.9%) 0 (0.0%) 7 (2.3%) 0.724  0.496  0.977  1.000  0.891  0.701  1.000  

Educational level            

Below Bachelor’s degree 439 (18.9%) 351 (23.8%) 4 (19.0%) 86 (28.5%) 
<0.001 <0.001 1.000  <0.001 0.802  0.101  0.496  

Bachelor's degree or above 1882 (81.1%) 1123 (76.2%) 17 (81.0%) 216 (71.5%) 

Gestational age at diagnosis (wk) 9+6 (9+0, 11+0) 9.86 (9+0, 11+1) 10+1 (8+5, 10+4) 9+6 (9+0, 11+0) 0.604  0.452  0.368  0.644  0.319  0.384  0.438  

SBP (mmHg) 112 (105, 118) 116 (108, 122) 115 (109, 123) 122 (115, 129) <0.001 <0.001 0.150  <0.001 0.805  <0.001 0.004  

DBP (mmHg) 66 (61, 71) 69 (63, 75) 72 (61, 78) 74 (68, 80) <0.001 <0.001 0.060  <0.001 0.650  <0.001 0.210  

AST (U/L) 16.80 (15.00, 19.70) 17.30 (14.90, 20.30) 17.20 (15.40, 20.80) 18.30 (15.30, 22.10) <0.001 0.009  0.310  <0.001 0.557  0.002  0.707  

ALT (U/L) 13.00 (10.00, 18.00) 15.00 (11.00, 22.00) 18.00 (13.00, 25.00) 21.00 (14.25, 30.00) <0.001 <0.001 0.008  <0.001 0.150  <0.001 0.233  

TC (mmol/L) 4.38 (3.96, 4.82) 4.27 (3.72, 4.87) 4.65 (4.34, 5.01) 4.70 (4.16, 5.26) <0.001 <0.001 0.113  <0.001 0.071  <0.001 0.698  



TG (mmol/L) 0.94 (0.76, 1.15) 1.13 (0.86, 1.53) 1.22 (0.96, 1.42) 1.36 (1.10, 1.77) <0.001 <0.001 0.003  <0.001 0.867  <0.001 0.027  

FBG (mmol/L) 4.59 (4.36, 4.83) 4.69 (4.43, 4.94) 4.64 (4.43, 4.79) 4.89 (4.63, 5.25) <0.001 <0.001 0.888  <0.001 0.339  <0.001 0.001  

GGT (U/L) 13.00 (11.00, 17.00) 15.00 (12.00, 21.00) 20.00 (17.00, 24.00) 24.00 (18.00, 33.75) <0.001 <0.001 <0.001 <0.001 0.003  <0.001 0.061  

HDL-C (mmol/L) 1.60 (1.46, 1.78) 1.29 (1.20, 1.55) 1.44 (1.38, 1.65) 1.29 (1.10, 1.45) <0.001 <0.001 0.007  <0.001 0.002  <0.001 <0.001 

LDL-C (mmol/L) 2.28 (2.01, 2.59) 2.38 (2.02, 2.75) 2.58 (2.29, 2.79) 2.76 (2.36, 3.14) <0.001 <0.001 0.019  <0.001 0.197  <0.001 0.106  

a P value comparison among 4 groups, calculated using the Kruskal-Wallis test. 

b P value comparison between Non-SLD&CMRF group and CMRF-only group, calculated using the Fisher's exact test. 

c 
P value comparison between Non-SLD&CMRF group and SLD-only group, calculated using the Fisher's exact test. 

d P value comparison between Non-SLD&CMRF group and MASLD group, calculated using the Fisher's exact test. 

e P value comparison between CMRF-only group and SLD-only group, calculated using the Fisher's exact test. 

f P value comparison between CMRF-only group and MASLD group, calculated using the Fisher's exact test. 

g P value comparison between SLD-only group and MASLD group, calculated using the Fisher's exact test. 

CMRF, cardiometabolic risk factors; SLD, steatotic liver disease; MASLD, metabolic dysfunction–associated steatotic liver disease; BMI, body mass index; T2DM, type 2 diabetes mellitus; 

SBP, systolic blood pressure; DBP, diastolic blood pressure; AST, aspartate aminotransferase; ALT, alanine aminotransferase; TC, total cholesterol; TG, triglycerides; FBG, fasting blood 

glucose; GGT, gamma-glutamyl transferase; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol. 

 



Supplementary Table 3. Adverse pregnancy outcomes in pregnant women with or without MASLD 

Outcomes 
Non-MASLD 

(N=3816) 

MASLD 

(N=302) 
P value* 

Gestational age at delivery (wk) 39+6 (39+0, 40+4) 39+3 (38+4, 40+3) 0.001 

Cesarean section 1509 (39.5%) 190 (62.9%) <0.001 

Gestational diabetes mellitus 710 (18.6%) 121 (40.1%) <0.001 

Pregnancy-associated hypertension 200 (5.2%) 38 (12.6%) <0.001 

Preterm birth 159 (4.2%) 24 (7.9%) 0.003 

Large-for-gestational-age neonates 284 (7.4%) 49 (16.2%) <0.001 

Small-for-gestational-age neonates 533 (14.0%) 39 (12.9%) 0.668  

Postpartum hemorrhage 229 (6.0%) 15 (5.0%) 0.544  

*P value calculated using the Fisher's exact test. 

MASLD, metabolic dysfunction–associated steatotic liver disease. 

 



Supplementary Table 4. Comparations of adverse pregnancy outcomes in pregnant women with different states 

Outcomes 

Non-

SLD&CMRF 

(N=2321) 

CMRF-only 

(N=1474) 

SLD-only 

(N=21) 

MASLD 

(N=302) 

P 

valuea 

P 

valueb 

P 

valuec 

P 

valued 

P 

valuee 

P 

valuef 

P 

valueg 

Gestational age at delivery 39+6 (39+0, 40+4) 
39+6 (38+6, 

40+4) 

39+4 (37+6, 

41+0) 

39+3 (38+4, 

40+3) 
0.015 0.728 0.629 0.001 0.661 0.004 0.805 

Cesarean section 861 (37.1%) 635 (43.1%) 13 (61.9%) 190 (62.9%) <0.001 <0.001 0.035 <0.001 0.132 <0.001 1.000 

Gestational diabetes mellitus 362 (15.6%) 340 (23.1%) 8 (38.1%) 121 (40.1%) <0.001 <0.001 0.012 <0.001 0.174 <0.001 1.000 

Pregnancy-associated hypertension 88 (3.8%) 111 (7.5%) 1 (4.8%) 38 (12.6%) <0.001 <0.001 1.000 <0.001 0.951 0.006 0.473 

Preterm birth 82 (3.5%) 74 (5.0%) 3 (14.3%) 24 (7.9%) <0.001 0.030 0.042 <0.001 0.158 0.059 0.544 

Large-for-gestational-age neonates 158 (6.8%) 123 (8.4%) 3 (14.3%) 49 (16.2%) <0.001 0.090 0.361 <0.001 0.506 <0.001 1.000 

Small-for-gestational age neonates 336 (14.5%) 194 (13.2%) 3 (14.3%) 39 (12.9%) 0.665 0.204 1.000 0.517 1.000 0.979 1.000 

Postpartum hemorrhage 149 (6.4%) 79 (5.4%) 1 (4.8%) 15 (5.0%) 0.491 0.204 1.000 0.393 1.000 0.891 1.000 

a P value comparison among 4 groups, calculated using the Kruskal-Wallis test. 

b P value comparison between Non-SLD/CMRF group and CMRF-only group, calculated using the Fisher's exact test. 

c 
P value comparison between Non-SLD/CMRF group and SLD-only group, calculated using the Fisher's exact test. 

d P value comparison between Non-SLD/CMRF group and MASLD group, calculated using the Fisher's exact test. 

e P value comparison between CMRF-only group and SLD-only group, calculated using the Fisher's exact test. 

f P value comparison between CMRF-only group and MASLD group, calculated using the Fisher's exact test. 

g P value comparison between SLD-only group and MASLD group, calculated using the Fisher's exact test. 

CMRF, cardiometabolic risk factors; SLD, steatotic liver disease; MASLD, metabolic dysfunction–associated steatotic liver disease.  



Supplementary Table 5. Association of different states of steatosis liver or cardiometabolic risk factors and the risk of adverse pregnancy outcomes 

Adverse pregnancy 

outcomes 

Non-

SLD&CMRF 

CMRF-only SLD-only MASLD 

RR (95%CI) P value RR (95%CI) P value RR (95%CI) P value 

Cesarean section       

Undajusted Ref. 1.161 (1.048 , 1.287) <0.001 1.669 (0.965 , 2.886) 0.067 1.696 (1.449 , 1.984) <0.001 

  Ref.  1.437 (0.830 , 2.488) 0.196 1.460 (1.242 , 1.717) <0.001 

    Ref.  1.016 (0.579 , 1.783) 0.955 

Adjusted Ref. 1.117 (1.007 , 1.238) 0.036 1.677 (0.970 , 2.901) 0.064 1.532 (1.304 , 1.800) <0.001 

  Ref.  1.484 (0.857 , 2.572) 0.159 1.387 (1.177 , 1.634) <0.001 

    Ref.  0.980 (0.555 , 1.729) 0.944 

Gestational diabetes mellitus       

Undajusted Ref. 1.479 (1.275 , 1.715) <0.001 2.443 (1.212 , 4.921) 0.012 2.569 (2.091 , 3.156) <0.001 

  Ref.  1.652 (0.819 , 3.329) 0.161 1.737 (1.412 , 2.137) <0.001 

    Ref.  1.052 (0.514 , 2.151) 0.890 

Adjusted Ref. 1.487 (1.281 , 1.726) <0.001 2.551 (1.266 , 5.143) 0.009 2.410 (1.948 , 2.980) <0.001 

  Ref.  1.642 (0.814 , 3.313) 0.166 1.734 (1.405 , 2.139) <0.001 

    Ref.  1.046 (0.507 , 2.158) 0.903 

Pregnancy-associated hypertension       

Undajusted Ref. 1.986 (1.501 , 2.627) <0.001 1.256 (0.175 , 9.016) 0.821 3.319 (2.268 , 4.855) <0.001 

  Ref.  0.632 (0.088 , 4.529) 0.648 1.671 (1.156 , 2.415) 0.006 

    Ref.  2.642 (0.363 , 19.246) 0.337 

Adjusted Ref. 1.842 (1.390 , 2.443) <0.001 1.190 (0.166 , 8.544) 0.863 3.050 (2.060 , 4.515) <0.001 

  Ref.  0.662 (0.092 , 4.748) 0.682 1.606 (1.105 , 2.333) 0.013 

    Ref.  2.892 (0.394 , 21.217) 0.296 

Preterm birth       

Undajusted Ref. 1.421 (1.038 , 1.946) 0.028 4.044 (1.278 , 12.797) 0.017 2.249 (1.427 , 3.545) <0.001 

  Ref.  2.846 (0.897 , 9.026) 0.076 1.583 (0.999 , 2.509) 0.051 



Adverse pregnancy 

outcomes 

Non-

SLD&CMRF 

CMRF-only SLD-only MASLD 

RR (95%CI) P value RR (95%CI) P value RR (95%CI) P value 

    Ref.  0.556 (0.168 , 1.847) 0.338 

Adjusted Ref. 1.427 (1.038 , 1.961) 0.029 4.530 (1.428 , 14.375) 0.010 2.146 (1.342 , 3.430) 0.001 

  Ref.  2.908 (0.915 , 9.242) 0.070 1.525 (0.956 , 2.433) 0.076 

    Ref.  0.531 (0.156 , 1.805) 0.311 

Large-for-gestational-age neonates       

Undajusted Ref. 1.226 (0.968 , 1.551) 0.091 2.097 (0.669 , 6.571) 0.204 2.381 (1.728 , 3.281) <0.001 

  Ref.  1.711 (0.544 , 5.378) 0.358 1.943 (1.395 , 2.706) <0.001 

    Ref.  1.136 (0.354 , 3.644) 0.831 

Adjusted Ref. 1.180 (0.931 , 1.496) 0.172 2.097 (0.669 , 6.577) 0.204 2.224 (1.599 , 3.095) <0.001 

  Ref.  1.712 (0.544 , 5.383) 0.358 1.845 (1.318 , 2.581) <0.001 

    Ref.  1.037 (0.321 , 3.351) 0.952 

Small-for-gestational-age neonates       

Undajusted Ref. 0.909 (0.762 , 1.085) 0.290 0.986 (0.316 , 3.073) 0.981 0.891 (0.640 , 1.242) 0.496 

  Ref.  1.085 (0.347 , 3.393) 0.889 0.981 (0.695 , 1.383) 0.911 

    Ref.  0.904 (0.279 , 2.925) 0.866 

Adjusted Ref. 0.930 (0.778 , 1.111) 0.421 0.996 (0.320 , 3.106) 0.995 0.929 (0.663 , 1.300) 0.666 

  Ref.  1.041 (0.332 , 3.262) 0.944 1.032 (0.729 , 1.460) 0.861 

    Ref.  0.915 (0.277 , 3.017) 0.883 

Postpartum hemorrhage       

Undajusted Ref. 0.835 (0.636 , 1.097) 0.195 0.742 (0.104 , 5.301) 0.766 0.774 (0.455 , 1.316) 0.344 

  Ref.  0.888 (0.124 , 6.386) 0.906 0.927 (0.534 , 1.610) 0.787 

    Ref.  1.043 (0.138 , 7.897) 0.967 

Adjusted Ref. 0.828 (0.629 , 1.089) 0.177 0.774 (0.108 , 5.536) 0.799 0.733 (0.428 , 1.257) 0.259 

  Ref.  0.897 (0.125 , 6.458) 0.914 0.911 (0.522 , 1.590) 0.743 

    Ref.  1.031 (0.133 , 8.007) 0.977 

*Adjusted for age, education level, gravidity, and gestational weight gain. 



CMRF, cardiometabolic risk factors; SLD, steatotic liver disease; MASLD, metabolic dysfunction–associated steatotic liver disease; T2DM, type 2 diabetes mellitus.  
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