[bookmark: _Hlk65678987]Supplemental Material:
Supplemental Table S1. Odds ratio (95% confidence interval [CI]) of incident GDM, by age at menarche(years)
	
	Age at menarche (years)

	
	≤12
	13
	14
	≥15

	No. of women
	9580
	13575
	16087
	12481

	No. of GDM (%)
	1714(17.89)
	2206(16.25)
	2540(15.60)
	2006(16.07)

	Unadjusted model:
	
	
	
	

	OR (95%CI)
	Ref.
	0.91(0.85 to 0.97)
	0.88(0.83 to 0.94)
	0.90(0.84 to 0.96)

	Adjusted model 1:

	OR (95%CI)
	Ref.
	0.91(0.85 to 0.97)
	0.88(0.82 to 0.94)
	0.89(0.83 to 0.95)

	Adjusted model 2:
	
	
	
	

	OR (95%CI)
	Ref.
	0.91(0.85 to 0.97)
	0.87(0.81 to 0.93)
	0.84(0.78 to 0.90)

	Adjusted model 3:
	
	
	

	OR (95%CI)
	Ref.
	0.91(0.85 to 0.97)
	0.87(0.81 to 0.93)
	0.85(0.79 to 0.91)

	Adjusted model 4:

	OR (95%CI)
	Ref.
	0.96(0.90 to 1.03)
	0.97(0.90 to 1.03)
	0.97(0.91 to 1.05)

	Adjusted model 5:

	OR (95%CI)
	Ref.
	0.91(0.85 to 0.97)
	0.87(0.82 to 0.94)
	0.85(0.79 to 0.91)

	Adjusted model 6:

	OR (95%CI)
	Ref.
	0.95(0.88 to 1.02)
	0.89(0.83 to 0.96)
	0.90(0.84 to 0.98)


OR: odds ratio; Reference category: menarche at age ≤12 years; Blood lipids: HDL (high density lipoprotein), LDL (low density lipoprotein), TC (total cholesterol), TG (triglycerides) in the first trimester; Reference category is menarche at ≤12 years of age. Adjusted model 1: Adjusting for: Ethnicity, fetal gender, education level, ward type, mode of conception, insurance type, drinking, smoking, family history of hypertension and family history of diabetes; Adjusted model 2: adjusted model 1 + maternal age; Adjusted model 3: adjusted model 2 + parity and gravidity. Adjusted model 4: adjusted model 3 + BMI before pregnancy (Restricted cubic spline with 3 degrees); Adjusted model 5: adjusted model 3 + BMI gains (Restricted cubic spline with 3 degrees); Adjusted model 6: adjusted model 3 + Blood lipids (Restricted cubic spline with 3 degrees)



Supplemental Table S2. Odds ratio (95%CI) of incident GDM, by age at menarche (years), stratify by pregnancy age, fetal gender and parity 
	
	Age at menarche (years)

	
	≤12
	13
	14
	≥15

	No. of women
	9580
	13575
	16087
	12481

	All, OR (95%CI) *
	Ref.
	0.91(0.85 to 0.97)
	0.87(0.81 to 0.93)
	0.85(0.79 to 0.91)

	1.Pregnancy age *
	
	
	
	

	<30
	
	
	
	

	OR (95%CI)
	Ref.
	0.97(0.87 to 1.09)
	0.88(0.79 to 0.98)
	0.893(0.79 to 1.01)

	No. with GDM (%)
	600(10.94)
	837(10.60)
	971(9.71)
	643(9.84)

	≥30
	
	
	
	

	OR (95%CI)
	Ref.
	[bookmark: _Hlk62627722]0.86(0.79 to 0.94)
	[bookmark: _Hlk62627729]0.861(0.791 to 0.937)
	[bookmark: _Hlk62627737]0.829(0.76 to 0.91)

	No. with GDM (%)
	1114(19.17)
	1369(17.16)
	1669(17.28)
	1363(17.14)

	2.Fetal gender *
	
	
	
	

	Female
	
	
	
	

	OR (95%CI)
	Ref.
	0.93(0.84 to 1.02)
	0.89(0.81 to 0.98)
	0.90(0.81 to 0.99)

	No. with GDM (%)
	797(14.61)
	1041(13.75)
	1209(13.41)
	995(14.02)

	Male
	
	
	
	

	OR (95%CI)
	Ref.
	0.87(0.81 to 0.98)
	0.85 (0.77 to 0.93)
	0.81(0.73 to 0.89)

	No. with GDM (%)
	917(15.71)
	1165(14.19)
	1331(13.84)
	1011(13.68)

	3.Parity *
	
	
	
	

	Primipara (parity=1)
	
	
	
	

	OR (95%CI)
	Ref.
	[bookmark: _Hlk62629528]0.91(0.83 to 0.98)
	[bookmark: _Hlk62629542]0.86(0.80 to 0.93)
	[bookmark: _Hlk62629550]0.83(0.763 to 0.91)

	No. with GDM (%)
	1229(14.55)
	1533(13.28)
	1704(12.82)
	1225(12.78)

	Maternal (parity≥2)
	
	
	
	

	OR (95%CI)
	Ref.
	0.899(0.79 to 1.02)
	0.887(0.78 to 1.01)
	0.879(0.77 to 1.00)

	No. with GDM (%)
	485(17.04)
	673(15.86)
	836(15.66)
	781(15.94)


*: adjusted for ethnicity, fetal gender, education level, ward type, conception method, insurance type, drinking, smoking, family history of hypertension, family history of diabetes, age at pregnancy, gravidity and parity; The stratification factor of each model was not included in the model. Reference category is menarche at ≤12 years of age.
Supplemental Table S3. Odds ratio (95%CI) of incident GDM mediated by lipids in early pregnancy, by age at menarche(years) *
	Age at menarche
	Lipids in early pregnancy

	
	HDL
	LDL
	TC 
	TG 

	
	OR (95%CI)
	p
	OR (95%CI)
	p
	OR (95%CI)
	p
	OR (95%CI)
	p

	Direct effect
	
	
	
	
	
	
	

	≤12 years
	Ref.
	
	Ref.
	
	Ref.
	
	Ref.
	

	13 years
	0.91(0.85 to 0.97)
	0.006
	0.91(0.85 to 0.98)
	0.008
	0.91(0.85 to 0.98)
	0.008
	0.92(0.86 to 0.99)
	0.022

	14 years
	0.87(0.81 to 0.93)
	<0.0001
	0.87(0.82 to 0.94)
	<0.0001
	0.88(0.82 to 0.94)
	<0.0001
	0.89(0.84 to 0.96)
	0.001

	≥15
	0.85(0.79 to 0.91)
	<0.0001
	0.86(0.80 to 0.92)
	<0.0001
	0.86(0.80 to 0.92)
	<0.0001
	0.89(0.83 to 0.95)
	0.001

	Indirect effect
	
	
	
	
	
	
	

	≤12 years
	Ref.
	
	Ref.
	
	Ref.
	
	Ref.
	

	13 years
	1.00(1.00 to 1.00)
	0.792
	1.00(1.00 to 1.00)
	0.058
	0.996(0.99 to 1.00)
	0.048
	0.98(0.97 to 0.99)
	0.003

	14 years
	1.00(1.00 to 1.00)
	0.891
	1.00(1.00 to 1.00)
	0.051
	0.996(0.99 to 1.00)
	0.019
	0.97(0.96 to 0.99)
	<0.0001

	≥15
	1.00(1.00 to 1.00)
	0.851
	0.993(0.989 to 0.997)
	<0.0001
	0.991(0.99 to 0.995)
	<0.0001
	0.96(0.94 to 0.97)
	<0.0001


*: adjusted for ethnicity, fetal gender, education level, ward type, conception method, insurance type, drinking, smoking, family history of hypertension, family history of diabetes, age at pregnancy, gravidity and parity; Reference category is menarche at ≤12 years of age.
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Supplemental Figure S1. Study flow of the study population. Of 60,189 pregnant women in SH-IPMCH-BTH from 2015-2019.
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Supplemental Figure S2. Restricted cubic spline regression (degree=3) plot of the association between age at menarche and GDM (A) or blood glucose index (Fasting blood glucose (B): FBG, 1-hour postprandial blood glucose(C): 1h PBG, 2-hour postprandial blood glucose (D): 2h PBG) diagnosed by GDM. Adjusted for ethnicity, fetal gender, education level, ward type, conception method, insurance type, drinking, smoking, family history of hypertension, family history of diabetes, age at pregnancy, gravidity and parity.
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[bookmark: _Hlk70672180]Supplemental Figure S3. Restricted cubic spline regression (degree=3) plot of the association between age at menarche and the incidence for GDM, stratified by age at pregnancy(A), sex of fetus (B) and parity (C). Models were adjusted for ethnicity, fetal gender, education level, ward type, conception method, insurance type, drinking, smoking, family history of hypertension, family history of diabetes age at pregnancy, gravidity and parity (Same as the covariates of adjusted model 3 in Figure 1, The stratification factor of each model was not included in the model).
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Supplemental Figure S4. Restricted cubic splines (degree=3) of the association between BMI before pregnancy (A) or BMI changes during pregnancy (B) and the incidence for GDM. Adjusted for ethnicity, fetal gender, education level, ward type, conception method, insurance type, drinking, smoking, family history of hypertension, family history of diabetes, age at pregnancy, gravidity and parity.


[bookmark: _GoBack][image: ]
Supplemental Figure S5. Restricted cubic splines(degree=3) of the association between blood lipid factors (HDL, LDL, TC, TG) in early pregnancy and the incidence for GDM. A: High density lipoprotein (HDL); B: Low-density lipoprotein (LDL); C: Total cholesterol (TC); D: Triglycerides (TG). Adjusted for ethnicity, fetal gender, education level, ward type, conception method, insurance type, drinking, smoking, family history of hypertension, family history of diabetes, age at pregnancy, gravidity and parity.
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image1.tiff
SH-IPMCH-BTH included 78,584 pregnant women from 2015 to 2019

—'| Excluded: 6,570 without record of age at menarche

72,014 pregnant women |

Excluded: 2, 047 with multifetal pregnancy, 271 with
stillbirths, 289 with history of gestational diabetes
mellitus, 214 with history of polycystic ovarian
syndrome(PCOS)

| 69, 193 pregnant women |

Excluded: 8,551 without GDM diagnostic record, 4
without qualified pre-pregnancy BMI record

| 60,189pregnant women |
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