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(A) 8-1E=-0.003,p=0.023 (B) B-IE=0.001,p=0.046 (C) B-IE=-0.005,p=0.002

Mediation proportion
=11.1%

Mediation proportion
=3.7%

Mediation proportion
=18.5%

Total B=-0.027,p<0.001 Total B=-0.027,p<0.001 Total B=-0.027,p<0.001

B-DE=-0.023,p<0.001 B-DE=-0.028,p<0.001 B-DE=-0.022,p<0.001

B-1E-DP=-0.004,p=0.020

(D)

B-DE=-0.020,p<0.001

Total B=-0.027,p<0.001 Total B-1IE=-0.007,p=0.002

Total mediation proportion
=25.9%

B-IE-UA=-0.007,p=0.001 %°’
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Variable Total Non-infer Infertility P valu
Age, year 32.63 + 0.25 3217 £ 024 35.23 £ 0.59 < 0.001
Education, n (%) 0.659

Less than high school 91 (2.63) 81 (2.77) 10 (1.85)

High school 630 (26.56) 542 (26.59) 88 (26.39)

Some college or above 1461 (70.80) 1255 (70.63) 206 (71.76)
Ethnicity, n (%) 0278

White 771 (57.02) 643 (55.97) 128 (62.92)

Black 463 (12.98) 400 (13.08) 63 (12.42)

Mexican 371 (12.12) 323 (12.36) 48 (10.82)

Hispanic 211 (6.92) 191 (7.29) 20 (4.81)

Other 366 (10.96) 321 (11.30) 45 (9.04)
Marital Status, n (%) <0.001

Coupled 1276 (60.39) 1056 (57.88) 220 (74.54)

Single or separated 906 (39.61) 822 (42.12) 84 (25.46)
Family Income, n (%) 0.008

Low 778 (28.86) 680 (30.03) 98 (22.32)

Intermediate 813 (36.55) 697 (34.92) 116 (45.70)

High 591 (34.59) 501 (35.05) 90 (31.98)
LE8 74.60 + 0.57 75.34 £ 0.58 70.44 + 1.34 0.001
HBS 69.07 + 0.70 69.57 £ 0.75 66.25 + 1.57 0.058
HFS 80.14 + 0.63 81.12 £ 0.67 74.63 = 1.56 < 0.001
Body Mass Index 5945 + 142 61.34 + 1.39 48.83 + 3.57 0.001
Blood Lipids 79.83 + 0.81 80.55 + 0.86 75.75 + 2.05 0.033
Blood Pressure 87.50 + 0.67 88.15 +0.71 83.82 + 1.92 0.042
Blood Glucose 93.78 + 0.47 94.43 £ 0.51 90.12 + 1.33 0.005
Sleep Health 84.51 = 0.68 85.12 £ 0.70 81.09 + 1.81 0.038
Nicotine Exposure 7536 + 1.22 76.19 + 1.27 70.67 = 3.06 0.095
Diet 38.56 = 1.27 38.97 + 1.35 36.24 £ 242 0.288
Physical Activity 77.84 122 77.99 123 77.00 = 3.33 0.772
CVH, n (%) < 0.001

Low (LE8<50) 141 (5.90) 108 (4.93) 33 (11.36)

Moderate [50-79) 1245 (53.63) 1055 (52.57) 190 (59.64)

High (280) 796 (40.46) 715 (42.50) 81 (29.01)
HBS, n (%) 0.083

Low (HBS<50) 381 (15.63) 314 (14.85) 67 (20.06)

Moderate [50-79) 1101 (49.12) 946 (48.72) 155 (51.41)

High (=80) 700 (35.24) 618 (36.44) 82 (28.53)
HFS, n (%) < 0.001

Low (HFS$<50) 142 (5.67) 109 (4.88) 33 (10.12)

Moderate [50-79) 863 (37.53) 714 (35.79) 149 (47.34)

High (280) 1177 (56.80) 1055 (59.33) 122 (42.53)
SIT 540.72 + 8.09 541.93+ 9.30 533.90 + 16.43 0.682
UA, mg/dl 4.57 £ 0.03 4.54 £ 0.04 4.78 £ 0.09 0.017
PHQ-9 359 £0.13 339 £0.13 4.76 £ 045 0.006
Depression Status, n (%) 0.004

Non-Depression 1568 (72.58) 1372 (74.20) 196 (63.47)

Mild-Depression 386 (16.33) 324 (16.00) 62 (18.17)

Depression 228 (11.09) 182 (9.80) 46 (18.37)

CVH, Cardiovascular health; LES, Life’s essential 8; HBS, Health behaviors; HFS, Health factors; SII, Systemic immune-inflammation index; UA, Uric acid.
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Model 1 Model 2 Model 3

OR (95% CI) P value OR (95% CI) P value OR (95% CI)

Cardiovascular Health

Low (LE8<50) 1.000 (1.000,1.000) 1.000 (1.000,1.000) 1.000 (1.000,1.000)

Moderate [50-79) 0.493 (0.311,0.782) 0.003 0.577 (0.358,0.928) 0.025 0575 (0.349, 0.947) 0031
High (280) 0297 (0.167,0.528) <0.001 0.366 (0.205,0.651) 0.001 0361 (0.198, 0.660) 0.002
LES (per 10) 0.791 (0.697,0.899) <0.001 0.821 (0.725,0.929) 0.003 0.816 (0.712, 0.935) 0.005
p for trend <0.001 0.002 0.003

Health Behaviors

Low (HBS<50) 1.000 (1.000,1.000) 1.000 (1.000,1.000) 1.000 (1.000,1.000)

Moderate [50-79) 0.781 (0.517,1.179) 0.232 0.767 (0.508,1.159) 0.201 0.817 (0.529, 1.260) 0.348
High (280) 0.579 (0.328,1.024) 0.060 0.565 (0.324,0.987) 0.045 0.603 (0.332, 1.093) 0.093
HBS (per 10) 0.916 (0.839,1.001) 0.052 0.916 (0.841,0.998) 0.045 0.926 (0.842, 1.018) 0.107
p for trend 0.054 0.041 0.077

Health Factors

Low (HFS$<50) 1.000 (1.000,1.000) 1.000 (1.000,1.000) 1.000 (1.000,1.000)

Moderate [50-79) 0.638 (0.404,1.007) 0.053 0.752 (0.459,1.230) 0.248 0.722 (0.440, 1.186) 0.190
High (80) 0.346 (0.196,0.611) <0.001 0.441 (0.239,0.814) 0.010 0.431 (0.232, 0.801) 0.009
HES (per 10) 0.819 (0.744,0.902) <0.001 0.854 (0.769,0.950) 0.005 0.855 (0.767, 0.954) 0.007
p for trend <0.001 0.004 0.004

Depression

Non-Depression 1.000 (1.000,1.000) 1.000 (1.000,1.000) 1.000 (1.000,1.000)

Mild-Depression 1.327 (0.830,2.121) 0.230 1.457 (0.910,2.334) 0.114 1.533 (0.934,2.516) 0.088
Depression 2191 (1.368,3.509) 0.002 2301 (1.464,3.617) <0.001 2,549 (1.599,4.065) <0.001
PHQ-9 (per 1) 1.063 (1.023,1.104) 0.003 1.067 (1.027,1.108) 0.001 1.073 (1.031,1.116) <0.001
p for trend 0.004 0.001 <0.001

Model 1: adjusts for none.
Model 2: adjusts for age and ethnicity.

Model 3: adjusts for age, ethnicity, income, education and marital status. In the model3 that associates cardiovascular health, health behaviors and health factors with infertility, we also adjusted
for the PHQ-9. In the association between depression and infertility, we further adjusted for cardiovascular health.

LES, Life’s essential 8; HBS, Health behaviors; HFS, Health factors; OR, odds ratio; CI, confidence interval.
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Primary Analysis Sensitivity Analysis 1 Sensitivity Analysis 2

Variable
OR (95% ClI) P value OR (95% Cl) P value OR (95% ClI) P value

Cardiovascular Health

Low (LE8<50) 1.000 (1.000,1.000) 1.000 (1.000,1.000) 1.000 (1.000,1.000)

Moderate[50-79) 0575 (0.349, 0.947) 0.031 0.666 (0.431,1.050) 0.073 0.640 (0.380, 1.077) 0.090
High (280) 0361 (0.198, 0.660) 0.002 0418 (0.256,0.692) <0.001 0.435 (0.219, 0.864) 0.020
LES (per 10) 0.816 (0.712, 0.935) 0.005 0.814 (0.741,0.894) <0.001 0.853 (0.743, 0.978) 0025
p for trend 0.003 <0.001 0.027

Depression

Non-Depression 1.000 (1.000,1.000) 1.000 (1.000,1.000) 1.000 (1.000,1.000)

Mild-Depression 1.533 (0.934,2.516) 0.088 1423 (1.027,1.951) 0.031 1.494 (0.906,2.465) 0.111
Depression 2.549 (1.599,4.065) <0.001 1.879 (1.280,2.719) 0.001 2662 (1.622,4.368) <0.001
PHQ-9 (per 1) 1.073 (1.031,1.116) <0.001 1.051 (1.024,1.079) <0.001 1.075 (1.030,1.121) 0.002
p for trend <0.001 <0.001 <0.001

The primary analysis and sensitivity analysis 2 used weighted data, while sensitivity analysis 1 used unweighted data.

Primary analysis and sensitivity analysis 1: adjusts for age, ethnicity, income, education and marital status. In the association with cardiovascular health, further adjustments were made for the
PHQ-9. In the association with Depression, further adjustments were made for the cardiovascular health.

Sensitivity analysis 2: based on the primary analysis, further adjustments were made for total bilirubin, creatinine, albumin, uric acid, systemic immune-inflammation index, uric acid and
cardiovascular disease history.

LES, Life’s essential 8; OR, odds ratio; CI, confidence interval.
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LES8 (per 10) HBS (per 10)
Subgroup -_— -
OR(95%Cl) P P for interaction OR(95%CI) P P for interaction
Overall 0.816(0.712, 0.935) — 0.005 0.926(0.842, 1.018) —. 0.107
Ethnicity i 0.089 i 0.527
White 0.872(0.714, 1.065) ——— 0.173 0.958(0.830, 1.104) . 0.539
Black 0.654(0.467, 0.915) «—=—— 0.016 0.939(0.789, 1.118) —— 0.458
Mexican 0.562(0.422, 0.751) «<»—— | <0.001 0.771(0.603, 0.985) ——=——— 0.039
Hispanic 1.052(0.704, 1.573) ————=———0.79% 1.020(0.739, 1.408) ——=————0.901
Other 0.962(0.657, 1.407) ——=—————>0.834 0.956(0.713, 1.281) —=——— 0.754
Marital status 0.596 0.223
Coupled 0.850(0.674, 1.071) e 0.161 0.918(0.812, 1.038) . 0.167
Single or separated 0.801(0.687, 0.935) —— 0.006 0.937(0.831, 1.057) —— 0.279
Education : 0.673 - 0.251
Less than high school  0.450(0.198, 1.022) «——————— 0.052 0.767(0.301, 1.956) «———=———1—————0.347
High school 0.764(0.621,0.940) ~——=—— ! 0.013 0.943(0.806, 1.104) —— 0.455
Some college or above 0.852(0.720, 1.008) — 0.062 0.935(0.834, 1.048) ——— 0.24
Age group 0.012 0.149
20-34 0.695(0.575, 0.841) —=—0 <0.001 0.889(0.789, 1.003) —— 0.055
35-45 0.881(0.744, 1.044) —— 0.139 0.959(0.851, 1.082) —— 0.487
Family income 0.842 0.734
Low 0.754(0.628, 0.906) —— 0.004 0.935(0.823, 1.062) — 0.291
Intermediate 0.885(0.726, 1.078) — 0.215 1.002(0.859, 1.170) ———— 00976
High 0.840(0.630, 1.120) —— 0.225 0.871(0.671, 1.131) - 0.290
0. 5 1 1.3 0. 5 1 1.3
Decreased Risk Increased Rrsk Decreased Risk Increased RISk
HFS (per 10) PHQ9 (per 1)
Subgroup
OR(95%CI) P P for interaction OR(95%CI) P P for interaction
Overall 0.855(0.767, 0.954) — 0.007 1.073(1.031,1.116) L —-— <0.001
Ethnicity : 0.094 ! 0.144
White 0.893(0.767, 1.039) —— 0.138 1.090(1.026, 1.158) \—s—  0.007
Black 0.715(0.562, 0.908) ——=— 0.009 1.093(1.037, 1.152) , —— 0.002
Mexican 0.642(0.530, 0.777) —=— | <0.001 1.090(0.972, 1.222) ——— 0.132
Hispanic 1.039(0.713, 1.514) ———=——0.836 0.987(0.896, 1.088) —— 0.787
Other 0.997(0.810, 1.227) ——— 00978 1.005(0.910, 1.110) —— 0.919
Marital status | 0.664 ! 0.024
Coupled 0.909(0.769, 1.074) —— 0.252 1.126(1.066, 1.189) \ —=—  <0.001
Single or separated 0.827(0.729,0.937) —— 0.004 1.043(0.996, 1.092) —-— 0.069
Education 0.681 0.726
Less than high school ~ 0.392(0.082, 1.888) <« 0.125 1.108(0.971, 1.263) +——=—— 0.097
High school 0.785(0.677, 0.911) — 0.002 1.087(1.035, 1.141) P 0.001
Some college or above 0.889(0.781, 1.012) — 0.073 1.073(1.009, 1.141) —.— 0.026
Age group E 0.002 E 0.947
20-34 0.729(0.635, 0.836) —— : <0.001 1.063(0.995, 1.135) s 0.070
35-45 0.907(0.800, 1.029) — 0.124 1.084(1.031, 1.140) P —— 0.002
Family income 0.702 < 0.001
Low 0.784(0.677,0.909) —— 0.002 1.024(0.974,1.077) o 0.339
Intermediate 0.848(0.729, 0.987) e 0.034 1.143(1.080,1.211) | —=—  <0.001
High 0.935(0.775, 1.128) — 0.473 1.006(0.931, 1.088) — 0.872
- T
0. 5 1 1.3 0. 5 1 1.3

Decreased Risk Increased Rlsk Decreased Risk Increased Rlsk
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44,960 individuals were interviewed
(NHANES 2013-2020)

Exclude participants who are
male, and those who are younger

than 20 years old or older than 45
years old.(N=39,148)

N=5,812

Exclude participants with missing
infertility diagnosis data. (N=888)

Exclude participants with
incomplete Life's Essential 8 data.
(N=2,574)

Exclude participants with any
missing covariate
data(N=168)

N=2,182

Group by Infertility
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Non-Infertility
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Character

Age

Crude model (95%Cl)

Model 1 (95%Cl)

Model 2 (95%Cl)

Model 3 (95%Cl)

p for interaction

0.94

<35

>=35

DM

No

PreDM

DM
Hypertension
No

Yes

Ever pregnant

097 (0.94,099)

098 (0.95,1.00)

097 (0.95,099)
092 (0.84,1.01)

0.99 (0.93,1.06)

097 (0.96,0.99)

0.98 (0.94,1.01)

097 (0.94,1.00)

097 (0.94,1.00)

097 (0.95,1.00)
092 (0.81, 1.04)

0.98 (0.8, 1.08)

097 (0.95,0.99)

0.96 (0.92,1.01)

098 (0.95,1.01)

0.97 (0.94,1.00)

097 (0.95,1.00)
092 (0.82, 1.02)

0.97 (0.88, 1.08)

097 (0.95,1.00)

0.96 (0.91, 1.01)

0.97 (0.94,1.01)

0.97 (0.94,1.00)

0.98 (0.96,1.00)
0.92 (0.82, 1.02)

0.99 (0.89, 1.11)

0.98 (0.95,1.00)

0.96 (0.92, 1.01)

0.9

0.78

0.14

No
Yes
MetS_ATP
No

Yes

093 (0.89,098)

098 (0.97,1.00)

098 (0.96,1.00)

096 (0.92,1.00)

Crude model: no covariates were adjusted.

Model 1, age, marital status, race, education level, PIR and ever pregnant were adjusted.
Model 2, Model 1+DM and hypertension were adjusted.

095 (0.91, 1.01)

0.97 (0.96,0.99)

098 (0.95,1.01)

095 (0.91,1.00)

Model 3, Model 2+MetS, eGFR, alumin, HDL and HbAlc were adjusted.

*mean p <0.05.

095 (0.90, 1.01)

0.98 (0.96,1.00)

098 (0.95,1.01)

0.96 (0.92,1.00)

097 (0.91, 1.03)

0.98 (0.96,1.00)

0.98 (0.96,1.01)

0.96 (0.91,1.00)

0.26
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Character Crude model (95%Cl) Model 1 (95%Cl) Model 2 (95%Cl) Model 3 (95%Cl)
Age
<35 0.74 (0.67,0.82) 0.73 (0.65,0.83) 074 (0.64,0.84) 075 (0.65,0.85)
0.94 (0.83,1.06) 0,92 (0.78,1.09) 100 (086,1.16) 098 (0.84,1.16)
DM 0.15
No 083 (075.091) 0.83 (0.74094) 084 (074.0.94) 082 (0.73,093)
PreDM 0.96 (0.64,1.44) 0.77 (0.45, 131) 091 (050, 1.66) 097 (044, 2.16)
DM 1.09 (0.88,1.36) 107 (0.72, 1.60) 1.06 (070, 1.62) 108 (071, 1.63)
Hypertension 03
No 081 (0.75.0.89) 0.81(0.73091) 084 (075.0.94) 083 (074.094)
Yes 0.94 (077,1.14) 0,93 (0.73,1.19) 095 (073, 1.24) 097 (074,1.27)
Ever pregnant <0.001
No 0.64 (0.54,075) 0.63(0.51,078) 065 (0.53, 0.80) 0.63 (048, 0.83)
Yes 0.90 (0.82,1.00) 0.88 (0.79,099) 093 (0.83,1.04) 092 (0.82,1.05)
MetS_ATP 0.08
No 085 (0.77,093) 0.83 (0.74094) 083 (0.74,0.94) 079 (0.69,090)
Yes 0.92 (0.79,1.08) 0.97 (0.80,1.18) 098 (0.81,1.19) 101 (0.84,1.22)

Crude model: no covariates were adjusted.
Model 1, age, marital status, race, education level, PIR and ever pregnant were adjusted.
Model 2, Model 1+DM and hypertension were adjusted

Model 3, Model 2+MetS, eGFR, alumin, HDL and HbAlc were adjusted.

*mean p <0.05.
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Character Crude model (95%Cl) Model 1 (95%Cl) Model 2 (95%Cl) Model 3 (95%Cl)
Age
<35 0.95 (0.93,098) 0.96 (0.93,099) 0.96 (0.93,0.99) 0.96 (0.93,099)
0.98 (0.95,1.00) 0,97 (0.94,1.00) 097 (0.94,1.00) 097 (0.95,1.00)
DM 0.9
No 097 (0.95.099) 0,97 (0.94,099) 097 (095.0.99) 097 (0.95.099)
PreDM 0.92 (0.85,1.00) 0.91 (0.80, 1.03) 091 (083, 101) 091 (082, 1.02)
DM 1.00 (0.94,1.06) 0.98 (0.89, 1.08) 0.98 (0.88, 1.08) 100 (089, 1.11)
Hypertension 0.99
No 0.97 (0.95.098) 0.96 (0.94098) 097 (095.0.99) 097 (0.95,1.00)
Yes 057 (0.94,1.01) 0.96 (0.92,1.01) 096 (091, 1.01) 096 (0:92,1.01)
Ever pregnant 0.01
No 0.92 (0.88,095) 0.93 (0.89, 0.98) 093 (0.88, 0.98) 095 (0.89, 1.01)
Yes 0.98 (097,099) 0,97 (0.95099) 098 (0.96,1.00) 0.98 (0.96,1.00)
MetS_ATP 0.47
No 0.97 (0.95,099) 0.97 (0.95,1.00) 097 (0.95,1.00) 097 (0.95,1.00)
Yes 0.96 (0.92,099) 0.96 (0.92,1.00) 096 (0.92,1.00) 096 (0.92,1.00)

Crude model: no covariates were adjusted.
Model 1, age, marital status, race, education level, PIR and ever pregnant were adjusted.
Model 2, Model 1+DM and hypertension were adjusted

Model 3, Model 2+MetS, eGFR, alumin, HDL and HbAlc were adjusted.

*mean p <0.05.
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Character Crude model (95%Cl) Model 1 (95%Cl) Model 2 (95%Cl) Model 3 (95%Cl)

oBs 097 (0.95,098)" 0.96 (0.94,098)" 097 (0.95,099)" 097 (0.95,099)"
OBS quantile

Qt ref ref ref ref

@ 070 (0.54,091)° 0.77 (0.55,1.06) 074 (0.53,1.02) 076 (0.54,1.07)

@ 070 (0.51,096)° 0.71(0.48,1.05) 074 (050.1.11) 080 (0.53,121)

Q 042 (0.30,059)" 0.40 (0.27,0.60)* 045 (0.29,0.69)" 047 (031,072)°
p for trend <0.0001 <0.0001 <0.001 0001

OBS lifestyle 082 (076,0.89)* 0.82(0.74.091)° 085 (076095)° 085 (0.75,096)"
OBS lifestyle quantile

Q ref ref ref ref

@ 080 (056,1.13) 0.76 (0.50,1.14) 079 (053,1.17) 082 (053,125)

@ 061 (043,0386)" 0.58 (0.38,090)" 065 (042,1.00)" 0,64 (0.41,101)

Q 036 (0.21,0.60)" 038 (0.21,071)* 044 (0.23,085)" 045 (0.23,088)"
p for trend <0.0001 <0.001 001 001

OBS dietary 097 (096,099)* 0.97 (095099)* 097 (095,099)* 098 (096,099)*
OBS dietary quantile

Ql ref ref ref ref

@ 0,63 (048,081)° 0.67 (0.48,093)° 0.68 (0.49,095)" 0.68 (0.49,095)°
@ 084 (0.64,1.11) 0.86 (0.60,121) 085 (059,1.22) 0.90 (0.62,1.32)

Q 050 (035,0.69)* 0.46 (0.31,0.70)* 051 (033,0.78)* 052 (0.35,0.80)
p for trend <0001 0.002 001 001

Crude model: no covariates were adjusted.
Model 1, age, marital status, race, education level, PIR and ever pregnant were adjusted.
Model 2, Model 1+DM and hypertension were adjusted.

Model 3, Model 2+MetS, ¢GFR, alumin, HDL and HbAlc were adjusted.

“mean p <0.05.
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Variable

OBS

OBS.dietary

OBS lifestyle
Age(%)

<35 year

>=35 year

Race (%)
Non-Hispanic White
Non-Hispanic Black
Mexican Ameirican
Other Race

Marital status(%)
Solitude
Cohabitation
Education level(%)
Less than or high school
Above high school
PIR(%)

<13

13,35

>=3.5

Ever pregnant(%)
No

Yes

DM(%)

No

Pre DM

DM
Hypertension(%)
No

Yes

MetS(%)

No

Yes

eGFR

HDL(mmol.L)
HbAlc

Albumin(g.L)

Total
2122 £0.20
1699 +0.18

4.23 +£0.05

59.98(0.02)

40.02(0.02)

56.06(0.03)
13.74(0.01)
11.73(0.01)

18.47(0.01)

38.26(0.02)

44.56(0.02)

29.99(0.01)

69.99(0.03)

25.68(0.01)
33.67(0.02)

33.85(0.02)

31.45(0.02)

68.49(0.02)

85.11(0.03)
4.20(0.00)

5.86(0.00)

86.47(0.03)

13.49(0.01)

75.00(0.03)
20.17(0.01)
111.06 + 0.62
148 +0.01
5.33 £0.01

41.05 £ 0.10

Fertility
2142 £ 0.20
1712 + 0.18

4.29 + 0.05

61.68(1.22)

38.32(1.22)

55.48(2.13)
13.85(1.22)
11.83(1.19)

18.84(1.19)

48.83(1.45)

51.17(1.45)

29.64(1.51)

70.36(1.51)

28.03(1.20)
35.61(1.24)

36.36(1.67)

33.63(1.28)

66.37(1.28)

90.04(0.61)
4.37(0.47)

5.59(0.41)

87.21(0.77)

12.79(0.77)

80.05(1.11)
19.95(1.11)
11131 £ 0.64
149 + 0.01
531+ 0.01

41.10 £ 0.10

Values are mean +/- SD (continuous variables) or n% (categorical variables) are weighted.

OBS, Oxidative balance score; BMI, Body mass index; PIR, Poverty to income ratio; DM, Diabetes mellits

Infertility
19.74 £ 037
1598 £ 033

376 £0.11

47.49(331)

5251(3.31)

60.33(3.40)
12.97(1.56)
10.95(1.82)

15.75(2.03)

26.00(2.90)

74.00(2.90)

32.63(2.35)

67.37(2.35)

24.14(2.45)
39.86(2.99)

36.00(2.98)

15.53(1.85)

84.47(1.85)

84.84(1.70)
4.74(1.15)

10.42(1.49)

81.25(2.19)

18.75(2.19)

69.41(2.97)
30.59(2.97)
109.26 + 1.14
1.39 £ 0.03
548 £0.03

40.64 +0.24

P value

< 0.0001
< 0.001
< 0.0001

< 0.0001

0.28

< 0.0001

0.17

0.23

< 0.0001

0.001

0.004

< 0.001

0.07
0.001
< 0.0001

0.07

; MetS, Metabolic syndrome; eGFR, estimated Glomerular Filtration Rate.





OPS/images/fendo.2025.1444832/fendo-16-1444832-g003.jpg
A B
1.5 1.5
o 1.0 210
5 ©
r g
8 05 ©05
0.0 0.0
10 20 30 10 20
D OBS E OBS dietary
1.5 ~ 1.5
21.0 \ 210 everpregnant
§ everpregnant 5 — No
% —No '8 ~— Yes
S — Yes o
> e}
0.5 0.5

\ Y

0.0

20
OBS dietary

20 10

OBS

30

10

1.5
21.0
©
(72}
ke
o)
©05
0.0
0 2 q 5
F OBS lifestyle
1.5
o everpregnant
'5 — No
0 ~— Yes
ie)
o]
(o]

Q
&)

0.0
2

4
OBS lifestyle

0 6





OPS/images/fendo.2025.1444832/fendo-16-1444832-g002.jpg
erity B No B3 Yes c ety BN Bves

A Ity BN EIves B
p=T74e-05 p=0.0045 p=0 p=14e-07 p=0.0064
30 15
2 a0
& =
8y S
0.0
0
-25
No Yes No Yes No Yes
Ever pregnant Ever pregnant

Ever pregnant






OPS/images/fendo.2025.1444832/fendo-16-1444832-g001.jpg
Overall Female population in
NHANES 2013-2020(15689)

Eligible participants

‘ (n=5

309)

> exclude age<20 or >=45(n=10380)

exclude missing information:

Eligible participants

‘ (n=3

905)

Control
(n=3448)

Infertility
(n=447)

> infertility(n=223)
OBS(n=1181)






OPS/images/fendo.2025.1444832/crossmark.jpg
©

2

i

|





OPS/images/back-cover.jpg
Frontiers in
Endocrinology

Explores the endocrine system to find new.
therapies for key health issues

The second most-cited endocrinology and
metabolism journal, which advances our
understanding of the endocrine system. It
uncovers new therapies for prevalent health issues
such as obesity, diabetes, reproduction, and aging

Discover the latest
Research Topics

Endocrinology

Frontiers

Avenue du Trbunal-Fédéral 34
1005 Lausanne, Switzerland.
fontersinorg

Contactus

+41(00215101700
fontersin ro/about/contact






OPS/images/fendo.2024.1489839/table1.jpg
2 3 4 5 6
1 74 5 2
Nonpregnant Pregnant vs.4 vs.3 vs.6 vs.5

Nonpregnant Pregnant
group group group group

Cycles 17 116 301 175 62 13

Overall

Baseline characteristics

Age (years) o0z 30194334 3023 £312 o0 3056 £272 30224290 0911 | 0814 0447 oedl | 0786
+317 +284

Duration of infertility (years) 3592235 393201 3472211 2914188 284+ 188 2944189 <0001 0368 0693 0012 0017

BMI (kg/m2) f'l'z;" 2100+ 174 20284169 :0"9:7 2099 + 149 2091 £177 0067 | 0082 | 0605 0903 | 0034

Number of oocyte retrieval cycles 1.14 £ 037 121043 L11+035 117 £ 0.42 118 +£0.43 1.16 £ 0.41 0555 0011 0.737 0.535 0.301

18.18 19.57

AFC 15.03 + 11.85 1932 1529 15.60 + 17.07 2174 +12.21 0.190 0.024 <0.001 0476 0.022
+14.57 + 1438

FSH. 562 +231 6.19 £ 294 542 £201 5.88 +2.03 6.08 + 2.00 5.77 £ 2.05 0.098 0.001 0.327 0935 0.075

LH ‘i;‘?ﬁ 6.25+ 11.54 5.01 + 1075 5.05 £ 6.02 553+7.26 479+ 524 0.014 0.107 0.782 0.401 0.023

AMH 4.92 £3.78 4.88 + 3.39 4941392 5.14 + 3.63 491 +3.97 5.26 + 3.44 0354 0.701 0.152 0.534 0.102

Ultrasound indicators on the day of ovulation

Endometrial morphology classification <0001 066 0034 <0001 | <0.001
Type A 25 (6.0%) 6(52%) 19 (63%) 43 (25%) 21 (34%) 22 (19%)
Type B+Type C 392 (94%) 110 (95%) 282 (94%) 132 (75%) 41 (66%) 91 (81%)
Endometrial blood flow classification 0070 | 078 0197 | 0026 0702
1 37 (89%) 10 (8.6%) 27 (9.0%) 23 (13%) 11 (18%) 12 (1%)
n 330 (79%) 90 (78%) 240 (80%) 140 (80%) 49 (79%) 91 (81%)
m 50 (12%) 16 (14%) 34 (11%) 12 (69%) 2(32%) 10 (8.8%)
Endometrial thickness (mm) :';;x 11294223 1118 £202 9534193 957 241 950 + 162 <0001 | 0613 0767 | <0001 = <0001
<8 12 (29%) 4(34%) 8(27%) 34 (19%) 20 (32%) 14 (12%)
28 405 (97%) 12 (97%) 293 (97%) 141 (81%) 42 (68%) 99 (88%) <0001 | 0745 0001 | <0001 | <0001
Endometrial volume (ml) 421£172 411181 424+ 169 289+ 145 263+ 141 303+ 146 <0001 0415 0049 | <0001 | <0001
<2 26 (62%) 9 (7.8%) 17 (5.6%) 57 (33%) 28 (45%) 29 (26%)
22 391 (94%) 107 (92%) 284 (94%) 118 (67%) 34 (55%) 84 (74%) <0001 0424 0008 <0001  <0.001

Frequency of endometrial peristalsis

(sl 2854139 287+ 148 2844136 179 £ 142 157 £134 191+ 146 <0001 0767 0427 | <0001 <0001

2 67 (16%) 21 (18%) 46 (15%) 83 (47%) 35 (56%) 48 (42%)

2 349 (834%) 95 (82%) 254 (85%) 92 (53%) 27 (44%) 65 (58%) <0001 | 0491 | 0077 | <0001 = <0001
Endometrial VI 213296 2194267 210+ 306 195 £279 185+228 200305 0228 | 0458 0319 0126 069
Endometrial FI :“6“;1 2886 £ 633 2772 £683 f?fn 2792+ 663 2933 £575 0509 | 0426 0041 | 0224 0078
Endometrial VFI 081210 079 £ 119 081237 069119 069+ 131 068 112 0460 | 029 0251 | 012 0855
Subendometrial volume (ml) 1":;4 1130 £ 282 1162 £299 957 £235 9.06 £ 236 9.86 £ 230 <0001 0205 0046 <0001 <0001
Subendometrial VI 7.47 £ 660 747 +579 748 + 690 674+ 646 5324522 7524695 005 055 0031 | 0005 0759
Subendometrial FI 23 3284 £510 3217 £ 461 239 31625417 3281 £387 0937 028 0055 0103 0176

£476 401

Subendometrial VFI 270 £310 257+ 206 2754342 223223 1712172 252+242 0033 | 0483 0023 0002 0688
Clinical pregnancy 0065

No 116 (28%) 62 (35%)

Yes 301 (72%) 113 (65%)
Live birth 0039

No 146 (35%) 77 (44%)

Yes 271 (65%) 98 (56%)
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Variable Overall Moderate-to-severe IlUAs Mild IUAs p value

Cycles 175 93 82

Baseline characteristics

Age (years) 30.34 +2.84 30.24 +2.89 3047 £2.79 0.743
Duration of infertility (years) 291 +1.88 281+ 172 3.01 +2.05 0.739
BMI (kg/m2) 20.94 + 1.67 20.72 £ 1.52 21.20 + 1.80 0.07
Number of oocyte retrieval cycles 1.17 +0.42 1.18 + 0.44 1.15 + 0.39 0.606
AFC 19.57 + 14.38 17.62 + 13.86 21.77 £ 1473 0.057
FSH 5.88 +£2.03 5.80 +2.13 598 + 1.93 0.266
LH 5.05 + 6.02 5.40 +7.42 4.66 + 3.87 0.518
AMH 5.14 +3.63 4.82 £3.16 549 + 4.08 0.446

Ultrasound indicators on the day of ovulation

Endometrial morphology classification 0.958
Type A 43 (25%) 23 (25%) 20 (24%)
Type B+Type C 132 (75%) 70 (75%) 62 (76%)
Endometrial blood flow classification 0.864
1 23 (13%) 13 (14%) 10 (12%)
1T 140 (80%) 73 (78%) 67 (82%)
1 12 (6.9%) 7 (7.5%) 5 (6.1%)
Endometrial thickness (mm) 9.53 £ 1.93 9.07 + 1.69 10.05 + 2.07 <0.001
<8 34 (19%) 25 (27%) 9 (11%)
0.008
=8 141 (81%) 68 (73%) 73 (89%)
Endometrial volume (ml) 2.89 £ 145 2.59 £ 129 3.23 £ 1.56 0.002
<« 57 (33%) 39 (42%) 18 (22%)
0.005
>2 118 (67%) 54 (58%) 64 (78%)
Frequency of endometrial peristalsis 179 + 1.42 143 £1.26 220 + 149 <0.001
(time/min)
<2 83 (47%) 54 (58%) 29 (35%)
0.003
22 92 (53%) 39 (42%) 53 (65%)
Endometrial VI 1.95 +£2.79 213 +3.14 173 £234 0.311
Endometrial FI 28.83 £ 6.10 28.15 + 6.37 29.60 + 5.72 0.367
Endometrial VFI 0.69 + 1.19 0.72 £ 1.29 0.65 + 1.06 0.537
Subendometrial volume (ml) 9.57 £2.35 9.22 £229 9.97 + 2.36 0.023
Subendometrial VI 6.74 + 6.46 6.69 +6.19 6.79 + 6.79 0.98
Subendometrial FI 3239 £4.01 31.48 + 3.64 3343 £4.17 0.002
Subendometrial VFI 223+223 2.14 £2.02 2.33 +£245 0.842
Clinical pregnancy 0.739
No 62 (35%) 34 (37%) 28 (34%)
Yes 113 (65%) 59 (63%) 54 (66%)
Live birth 0.742
No 77 (44%) 42 (45%) 35 (43%)

Yes 98 (56%) 51 (55%) 47 (57%)
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3027 total ART cycles

Excluded: 188 patients
«aged > 45 years: 15
*with donor semen: 24
with PGT: 23

(Year 2016 - 2019)

— | oWith [VM: 12
endometrial thickness <8mm
(fresh cycle): 75
endometrial thickness <7mm

2839 cycles (frozen cycle): 39

(957 frozen, 2005 fresh)
Non-pregnancy (N=1337)

Biochemical pregnancy loss
(N=185)

1502 Biochemical pregnancy
1317 clinical pregnancy

l—* Miscarriage (N=182)

1135 live births
Preterm birth (N=169)
966 full-term births
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T1 s
Psychological 1\ \ \4
Characteristics ICSI group ICSI group ICSI group
(n=429) (n=436) 79)
PSQI 7 (4, 10) 5(4,7) <0001 | 6 (4,10) 5(3,7) <0001 7(5 13) 5(4,7) <0001
Sleep quality <0.001 <0.001 <0.001
- 3893% 56.75% 0% 62579 33.51% s361%
00
G7Hz5) p— (194/436) (336/537) (z71379) (230/429)
38.69% 38.39% 33.03% 33.89% 34.04% 40.09%
Fairly good ‘ 821537 721429
(166/429) (253/659) (144/436) (182/537) (129/379) (172/429)
ity b 13.29% 470% — —_— 14.78% —
i
(571429) G1169) (61/436) (17/537) (56/379) (27/429)
9.00% 0.15% 8.49% o 17.68% 0.00%
Bad A
(39/429) (1/659) (371436) @i537) (67/379) (0/429)
SAS 40 (35, 45) 40 (35,45) | 0.827 38 (33, 42) 38(33,43) | 0.874 | 40 (35,44.5) 40 (33,45)  0.689
Anxiety degree 0347 0.865 0.024
Normal 8900 83t 92.20% 91.43% s86% 87.41%
p— (589/659) (402/436) (91/537) - (375/429)
I 2:6% 9.26% o65% 7.08% 11:08% 10.02%
Mild anxicty 61/659 38/537 43/429)
(41/429) (61/659) (291436) (38/537) (@2/379) (43/429)
0.47% 1.15% 1.49% 0.26%
Middle anxiety 122 56%
(2/429) (9/659) (5/436) (8/537) (11379 (11/429)
CES-D 13 (8, 19) 159,200 0008 | 11(617) 12(6,19 | 0038  12(618) 136,20 0.107
Depressive symptoms 0.005 0.003 0.002
- 62:94% 54.78% 71.10% 6238% §2:32% 59.67%
pr— (361/659) (310/436) (335/537) G (256/429)
e 37.06% 45.22% 28.90% | 37.62% 30.61% 40.33%
(159/429) (298/659) (126/436) (202/537) (116/379) (173/429)
PSS 13 (9, 16) 14 (11, 18) <0.001 11 (8, 15) 13 (9, 17) <0.001 12 (8, 16) 12 (9, 16) 0.253

T1, the first trimester; T2, the second trimester; T3, the third trimester; PSQL, Pittsburgh Sleep Quality Index; SAS, Self-Rating Anxiety Scale; CES-D, Center for Epidemiologic Study of
Depression Scale; PSS, Perceived Stress Scale.
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Characteristics 95%Cl 95%Cl 95%Cl

Age (year) 0.954 0.917-0.991 0.016 0.939 0.901-0.979 0.003 0.912 0.869-0.957 <0.001
Pre-BMI (kg/m2) 0.997 0.949-1.047 0.905 1.008 0.955-1.063 0.775 1016 0.956-1.079 0.615
Ethnicity 0.827 0.929-2.289 | 0.715 0.227 0.062-0.836 | 0.026 0.431 0.128-1.448  0.173
Educational Level 0.844 0.592-1.205 0.351 0.931 0.652-1.329 | 0.693 0.743 0.499-1.106  0.143

Conception method

Natural conceiving 1 1 1

IVF/ICSI 2.345 1.745-3.152 <0.001 2451 1.809-3.321 <0.001 2.605 1.851-3.667 <0.001
Multiple Pregnancy 0.918 0.566-2.489  0.729 0.631 0.391-1016 | 0.058 0.85 049-1474 0563
Prior PCOS 116 054-2492  0.704 1694 0.782-3672 | 0.181 0.822 03-2.255 0.703

Prior EMS 0.809 0.273-2.392 0.701 0.662 0.252-1.734 | 0.401 0.479 0.169-1.36 0.167

Anxiety degree

Normal 1 1 1
Mild Anxiety 0.456 0.272-0.763 0.003 0.631 0.352-1.133 | 0.123 0.655 0.355-1.208  0.175
Middle anxiety 0.193 0.0023-1.584 = 0.126 0.125 0.016-0.999 | 0.05 0 0 0.999

Depressive Symptoms

Yes 1 1L 1
No 1.891 1.402-2.55 <0.001 1.884 1.336-2.656 | <0.001 1.352 0.899-2.033  0.148
PSS 0.957 0.929-0.985 0.003 095 0.921-0.98 0.001 0.903 0.872-0936  <0.001

T1, the first trimester; T2, the second trimester; T3, the third trimester; BMI, Body Mass Index; PSS, Perceived Stress Scale; PCOS, Polycystic Ovary Syndrome; EMS, Endometriosis; IVF/ICSI, In
vitro Fertilization/Intracytoplasmic Sperm Injection.
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IVF/ICSI

Psychological

Characteristics (gnrgzgS)

PSQI 4(26) 4(26) 0.349
SAS 36 (31,40) 33 (30,38) <0.001
CES-D 10 (6,10) 10 (5,16) 0.786
PSS 14 (11,18) 14 (11,18) 0.709

PSQI, Pittsburgh Sleep Quality Index; SAS, Self-Rating Anxiety Scale; CES-D, Center for
Epidemiologic Study of Depression Scale; PSS, Perceived Stress Scale.
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Women with live birth

(n=1248)

Excluded: did not complete any questionnaires in the
first, second, or third trimester (n=70)

Women completed Women in the IVF/ICSI group (n=429)

questionnaires in the first

trimester (n=1088) Women in the NC group (n=659)

Women completed Women in the IVF/ICSI group (n=436)

questionnaires in the

second trimester (n=973) Women in the NC group (n=537)

Women Completed Women in the IVF/ICSI group (n=379)

questionnaires in the third

trimester (n=808) Women in the NC group (n=429)

Women in the IVF/ICSI group (n=500)
Women finally included

(n=1178) _
Women in the NC group (n=678)

Excluded: did not complete questionnaires during
women’s gestation (n=59)

Partners in the IVF/ICSI group (n=498)
Paired partners finally

included (n=1176)

Partners in the NC group (n=621)
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Characte IVF/ICSI group ( NC group 8)
Female age 3224+ 328 3067 + 3.41 <0.001
Male age 3410 + 4.18 3221 £4.55 <0.001
Pre-BMI, kg/m2 2119 + 247 2076 +2.78 0.006
BMI at delivery 2629 278 26.68 + 11.43 0.456
Weight gain during gestation 13.13 + 4.66 13.56 + 4.39 0.107
Education level 0.000
I
Middle school or less 4.60% (23/500) 5.16% (35/678)
High school 7.00% (35/500) 2.95% (20/678)
Graduate or higher 88.40% (442/500) 95.42% (647/678)
Ethics ‘ 0.003
| Han 97% (485/500) 99.26% (673/678)
Minority 3% (15/500) 7.37% (5/678)
Preconception Disease History
I
PCOS
Yes 4.2% (21/500) 1.90% (13/678) 0.023
No 5.8% (479/500) 98.10% (7/678)
EMS
Yes 2.8% (14/500) 1.00% (7/678) 0.027
No 97.2% (479/500) 99.00% (/678)
Obstetrical outcomes
‘ Gestational Hypertension 9.40% (47/500) 3.98% (27/678) <0.001
Gestational Diabetes Mellitus 18.80% (94/500) 16.52% (112/678) 0.301
Intrahepatic Cholestasis of Pregnancy 7.00% (35/500) 3.10% (21/678) 0.002
Placental Abruption 1.40% (7/500) 0.88% (6/678) 0.287
Placental Previa 4.00% (20/500) 1.33% (9/678) 0.237
Oligohydramnios 3.00% (15/500) 2.51% (17/678) 0.365
Intrauterine growth restriction 0.60% (3/500) 2.65% (18/678) 0.505
Macrosomia 2.00% (10/500) 2.65% (18/678) 0301
Low birth weight infants 4.00% (20/500) 1.33% (9/678) 0.003
Multiple pregnancy 20.60% (103/500) 0.88% (6/678) <0.001
Preterm birth 15.8% (79/500) 4.9% (33/678) <0.001
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Univariate Logistic Regression Multivariate Logistic Regression

Characteristic

N Event N  OR 95% CI EventN OR 95% Cl  p value

Age (years) 584 413 0.99 0.93, 1.05 0.710 388 1.04 0.97, 1.12 0.220

Duration of infertility (years) 572 402 0.96 0.89, 1.04 0.330 388 0.92 0.84, 1.00 0.053

BMI 584 413 107 0.96, 1.19 0.240 388 1.06 0.95, 1.19 0.320

Cycles 585 414 0.63 041, 098 0.040 388 0.69 042, 1.15 0.150

AFC 585 414 1.03 1.01, 1.04 <0.001 388 1.04 1.02, 1.06 <0.001

FSH 574 407 0.88 0.80, 0.95 0.004 388 0.90 0.81, 0.99 0.038

LH 575 407 0.99 0.97, 1.01 0.260 388 1.00 0.98, 1.02 0.730

AMH 572 405 1.01 0.96, 1.06 0.700 388 0.94 0.88, 1.00 0.044

Endometrial morphology classification 592 414 388

Type A — — — —

Type B+Type C 163 096,273 0.067 127 066,242 0460

Endometrial blood flow classification 592 414 388

1 = - = =

1T 1.28 0.72,2.24 0.390 103 0.51, 2.02 0.940

juis 132 0.61, 2.84 0.480 0.98 0.37, 2.58 0.970

Endometrial thickness (mm) 592 414 388

<8 — — == ==

28 2.78 1.51,5.13 <0.001 231 1.09, 4.93 0.029

Endometrial volume (ml) 592 414 388 | |

<2 — — - —

>2 2.10 1.30,337 0.002 125 062,251 0530

Frequency of endometrial peristalsis (times/min) 591 413 388

<2 — —_ — —

22 1.56 1.05, 2.30 0.026 1.08 0.66, 1.76 0.760
i Vi 588 410 1.00 0.94, 1.07 >0.990 388 0.97 0.87, 1.08 | 0.540

FI 588 410 0.99 0.96, 1.02 0.530 388 0.99 0.95, 1.03 0.730

VEL 588 410 1.01 0.92, 1.13 0.920 388 0.99 0.86, 1.21 0.900

Subendometrial volume (ml) 592 414 1.08 1.01, 1.15 0.019 388 1.02 0.93, 1.11 0.700

Subendometrial VI 588 410 1.02 0.99, 1.05 0.200 388 1.01 0.88, 1.09 0.790

Subendometrial FI 588 410 1.00 0.96, 1.04 0.870 388 0.97 091, 1.02 0.240

Subendometrial VFI 588 410 | 1.06 0.99, 1.15 1 0.110 388 110 0.95, 1.64 0.380

group 592 414 388

Non-IUAs _ _ — —

TUAs 0.70 0.48, 1.03 0.066 0.89 0.55, 1.44 0.630

OR, odds Ratio; CI, confidence Interval; BMI, body mass index; AFC, antral follicle count; FSH, follicle-stimulating hormone; LH, luteinizing hormone; AMH, anti-Miillerian hormone; VI,
vascularization index; FI, flow index; VFI, vascularization-flow index; IUA, intrauterine adhesion.





