Supplementary Material 1. Search Key

PubMed
(pregnan* OR "expectant mother" OR gestation* OR "in-utero" OR "prenatal" OR "antenatal") AND ((“Risk” AND Factor*) OR (“Maternal” AND Exposure*)) AND ((("Congenital" AND "Heart") AND (Defect* OR Disease*)) OR ((Malformation* OR Abnormal*) AND Heart*) OR ((("Cardiac" AND "Birth") OR ("Heart" AND  Sept* AND "Ventricular") OR ("Heart" AND Sept* AND "Atrial") OR ("Atrioventricular" AND "Septal") OR ("Atrio-ventricular" AND "Septal") OR "Canal" OR "AVC") AND Defect*) OR ("Persistent" AND "Ostium" AND "Primum") OR ("Ductus" AND Arteriosus* AND Paten*) OR ("Tetralogy" AND Fallot*) OR (Stenos* AND Pulmonar* AND Arter*) OR (Aort* AND Coarctation*) OR (Pulmonar* AND "Atresia") OR (Valv* AND "Atresia") OR (Transposition* AND ("Great Arteries" OR "Great Vessels")) OR (("Dextro" OR "Levo") AND "TGA") OR (Hypoplas* AND "Left" AND "Heart" AND "Syndrome") OR "AVSD")

CENTRAL
(pregnan* OR "expectant mother" OR gestation* OR "in-utero" OR "prenatal" OR "antenatal") AND (("Risk" AND Factor*) OR ("Maternal" AND Exposure*)) AND ((("Congenital" AND "Heart") AND (Defect* OR Disease*)) OR ((Malformation* OR Abnormal*) AND Heart*) OR ((("Cardiac" AND "Birth") OR ("Heart" AND Sept* AND "Ventricular") OR ("Heart" AND Sept* AND "Atrial") OR ("Atrioventricular" AND "Septal") OR ("Atrio-ventricular" AND "Septal") OR "Canal" OR "AVC") AND Defect*) OR ("Persistent" AND "Ostium" AND "Primum") OR ("Ductus" AND Arteriosus* AND Paten*) OR ("Tetralogy" AND Fallot*) OR (Stenos* AND Pulmonar* AND Arter*) OR (Aort* AND Coarctation*) OR (Pulmonar* AND "Atresia") OR (Valv* AND "Atresia") OR (Transposition* AND ("Great Arteries" OR "Great Vessels")) OR (("Dextro" OR "Levo") AND "TGA") OR (Hypoplas* AND "Left" AND "Heart" AND "Syndrome") OR "AVSD") 

Embase (title, abstract, keywords filters were used)
(pregnan* OR 'expectant mother' OR gestation* OR 'in-utero' OR prenatal OR antenatal):ab,kw,ti AND ((Risk AND Factor*) OR (Maternal AND Exposure*)):ab,kw,ti AND (((Congenital  AND Heart) AND (Defect* OR Disease*)) OR ((Malformation* OR Abnormal*) AND Heart*) OR (((Cardiac AND Birth) OR (Heart AND Sept* AND Ventricular) OR (Heart AND Sept* AND Atrial) OR (Atrioventricular AND Septal) OR (Atrio-ventricular AND Septal) OR Canal OR AVC) AND Defect*) OR ("Persistent" AND "Ostium" AND "Primum") OR ("Ductus" AND Arteriosus* AND Paten*) OR (Tetralogy AND Fallot*) OR (Stenos* AND Pulmonar* AND Arter*) OR (Aort* AND Coarctation*) OR (Pulmonar* AND Atresia) OR (Valv* AND Atresia) OR (Transposition* AND ('Great Arteries' OR 'Great Vessels')) OR ((Dextro OR Levo) AND TGA) OR (Hypoplas* AND Left AND Heart AND Syndrome) OR AVSD):ab,kw,ti


Table S1. Definitions of maternal factors
	Maternal factor
	Definition

	Maternal diabetes
	Pre-pregnancy diabetes
	Diabetes that is first diagnosed before pregnancy (most commonly type 1 or type 2 diabetes)

	Maternal obesity*
	Overall obesity
	Women with a pre-pregnancy BMI of larger than 30.0 kg/m2 are considered obese (international standard)

	
	Class I obesity
	30.0≤BMI<35.0 kg/m2

	
	Cass II obesity
	35.0≤BMI<40.0 kg/m2

	
	Class III obesity
	BMI≥40.0 kg/m2


	Maternal underweight*
	Women who are underweight before pregnancy. Women with a pre-pregnancy BMI of less than 18.5 kg/m2 are considered underweight.

	Maternal smoking
	The exposure of pregnant women to smoking within the first trimester of pregnancy, including both active smoking and passive smoking

	Maternal alcohol consumption
	The exposure of pregnant women to alcohol during the first trimester of pregnancy, primarily through drinking.

	Maternal hypertension
	Chronic hypertension
	High blood pressure diagnosed before pregnancy


* BMI thresholds are based on WHO recommendation



Table S2. Definitions of phenotypes of congenital heart defects
	Congenital heart defect phenotype
	Abbreviation
	ICD-9
	ICD-10
	Definition*

	Ventricular septal defect
	VSD
	745.4
	Q21.0
	An incomplete development of the ventricular septum

	Atrial septal defect
	ASD
	745.5
	Q21.1
	An incomplete development of the atrial septum

	Patent ductus arteriosus
	PDA
	747.0
	Q25.0
	Failure to close the ductus arteriosus after birth

	Tetralogy of Fallot
	ToF
	745.2
	Q21.3
	A combination of four heart defects: ventricular septal defect, pulmonary stenosis, overriding aorta, and right ventricular hypertrophy

	Pulmonary artery stenosis
	PAS
	747.3
	Q25.6
	Narrowing of the pulmonary artery

	Coarctation of the aorta
	CoA
	747.10
	Q25.1
	Narrowing of aorta

	Pulmonary atresia
	PA
	746.01
	Q22.0
	Complete closure of the pulmonary valve

	Transposition of the great arteries
	TGA
	745.10
	Q20.3
	The aorta and pulmonary artery are reversed

	Hypoplastic left heart syndrome
	HLHS
	746.7
	Q23.4
	A severe underdevelopment of the left side of the heart

	Atrioventricular septal defect
	AVSD
	745.69
	Q21.2
	Deficiency in the septum between the atria and ventricles, resulting in connections between two atria, as well as between the two ventricles


* Definition sourced from the American Heart Association: https://www.heart.org/en/health-topics/congenital-heart-defects/about-congenital-heart-defects


Supplementary Material 2. QUIPS tool
The QUIPS tool comprises six potential bias domains: Study Participation, Study Attrition, Prognostic Factor Measurement, Outcome Measurement, Study Confounding, and Statistical Analysis and Reporting. 

The risk of bias for each domain is categorized as low, intermediate, or high, and the overall risk of bias in the study is determined by aggregating the risk of bias levels across all domains. The assessment of bias risk was performed strictly according to the prompting items and considerations suggested by Hayden et al. If an article failed to meet 2 considerations in a domain, it was considered to have a moderate risk of bias; if more than two considerations were not met, it was considered to have a high risk of bias. In the overall assessment, if no more than one domain is considered to have a moderate risk of bias, then the overall evaluation should be considered low risk of bias. If more than one but no more than two domains are considered to have a moderate risk of bias, then the overall evaluation should be considered moderate risk of bias. If more than two domains are considered to have a moderate risk of bias, or if at least one domain is considered to have a high risk of bias, then the overall evaluation should be considered a high risk of bias.

Studies with low risk of bias commonly considered and adjusted the following important confounding factors: maternal age, education level, race, marital status, residence (urban or rural), socioeconomic status, fetal birth year, place and gender, pre-pregnancy BMI, medication use (such as folic acid, vitamins, and other drugs), maternal diseases (such as obesity, diabetes, hypertension), and maternal risk behaviors during pregnancy (such as smoking and alcohol consumption).


Table S3. Basic characteristics of studies included in the systematic review and meta-analysis
	Index
	Author and Year of Publication
	Country/
Regions
	Study Period
	Study Design
	CHD/Non-CHD
	Maternal Factors
	Outcomes
	Adjustment Variables
	Effect
Measurement

	1
	Dong and Hao (2024) [1]
	China
	2016-2021
	Case-control
	125/125
	Pre-pregnancy diabetes
	CHD
	NA (univariate model)
	Odds ratio (OR)

	2
	Turunen et al. (2024)
 [2]
	Finland
	2006-2016
	Cohort
	10,254/610,497
	Obesity
Underweight
Pre-pregnancy diabetes
	CHD; TGA; VSD; ASD
	Maternal smoking, maternal age, childbirth year, first parity, and highest parental education level
	Odds ratio (OR)

	3
	Amini-Rarani et al. (2023)
 [3]
	Iran
	2020
	Case-control
	200/400
	Smoking
Alcohol consumption
	CHD
	Mother's age, child's age, child's gender and city of residence
	Odds ratio (OR)

	4
	Kawai et al. (2023)
 [4]
	Japan
	2011-2014
	Cohort
	1,264/90,400
	Obesity
Underweight
Alcohol consumption
Pre-pregnancy diabetes
Smoking
	CHD
	Maternal BMI, maternal history of diabetes, smoking, alcohol consumption, and dietary intake of retinol and folic acid
	Odds ratio (OR)

	5
	Lemaitre et al. (2023)
 [5]
	France
	2012-2020
	Cohort
	48,707/6,027,544
	Pre-pregnancy diabetes
	CHD; VSD; ASD; AVSD; ToF; HLHS; PDA; CoA; PAS
	NA (Univariate model)
	Odds ratio (OR)

	6
	Bolin et al. (2022)
 [6]
	United States
	1997-2011
	Case-control
	8,339/11,020
	Smoking
	VSD; ASD; AVSD; HLHS; CoA; ToF; TGA
	Infant sex, maternal age at delivery, race/ethnicity, category of pre-pregnancy body mass index, periconceptional alcohol consumption, folic acid intake from one month prior to conception to two months after conception, energy adjusted dietary folate intake, periconceptional caffeine intake, family history of CHDs, and site
	Odds ratio (OR)

	7
	Mezzasalma et al. (2022)
 [7]
	Italy
	2005-2017
	Case-control
	1,853/39,542
	Underweight
	CHD
	Maternal age, geographic origin, maternal education level, and maternal smoking
	Odds ratio (OR)

	8
	Wang et al. (2022)
 [8]

	China
	2013-2019
	Cohort
	564/43,484
	Alcohol Consumption
	CHD; ASD; VSD; PDA; ToF
	Maternal age, ethnicity, educational level, history of adverse pregnancy outcomes, smoking in 3 months before pregnancy, alcohol consumption in 3 months before pregnancy, and smoking in early pregnancy
	Relative risk (RR)

	9
	Wang et al. (2022)
 [9]
	China
	2013-2019
	Cohort
	538/44,048
	Smoking
	CHD; ASD; VSD; PDA; ToF; PAS; AVSD; TGA
	Maternal age, ethnicity, educational level, model of conception, parity, history of adverse pregnancy outcomes, pre-pregnancy BMI, active smoking in 3 months before pregnancy, passive smoking in 3 months before pregnancy, and alcohol consumption in 3 months before pregnancy
	Relative risk (RR)

	10
	Wu et al. (2022)
 [10]
	China
	2017-2019
	Cohort
	372/53,336

	Obesity
Underweight
Pre-pregnancy diabetes
	CHD; ToF; VSD

	Maternal age, maternal education level, mode of conception, parity, maternal gestational diabetes, and offspring sex
	Odds ratio (OR)

	11
	Diao et al. (2021)
 [11]
	China
	2017-2020
	Case-control
	654/666
	Smoking
	CHD; ASD; VSD; AVSD; PDA
	Maternal education level, income, residence, abnormal pregnancy history, family history of inbreeding and congenital malformations, personal medical history before or during this pregnancy, personal lifestyle and habit before this pregnancy and exposure history to environmental hazardous substance as well as spouse’s education level, and smoking and drinking history
	Odds ratio (OR)

	12
	Jin et al. (2021)
 [12]
	China
	2018-2019
	Cohort
	602/64,161
	Underweight
	CHD
	NA (univariate model)
	Odds ratio (OR)

	13
	Kurita et al. (2021)
 [13]
	Japan
	2011-2014
	Cohort
	799/72,796
	Alcohol consumption
	CHD
	Maternal age, BMI before pregnancy, maternal smoking habit, means of pregnancy, and complications during pregnancy (including diabetes mellitus/gestational diabetes mellitus, and hypertensive disorder of pregnancy, and intrauterine fetal infection
	Odds ratio (OR)

	14
	Luo et al. (2021)
 [14]
	China
	2017-2019
	Case-control
	464/504
	Pre-pregnancy diabetes
	CHD
	Maternal age, education level, family annual income, residence location, family history of birth defects, family history of consanguineous marriages, folate supplementation status in this pregnancy, cold and fever history, history of active and passive smoking, drinking history, history of drinking tea, history of drinking coffee, frequency of cosmetics use, environmentally harmful substance and noise pollution exposures, pet feeding experiences, perming or dying hair experiences and dietary habits (including the intake frequency of barbecued or fried foods, fish and shrimp, fresh eggs, fresh fruits, soy foods, and milk products) as well as spouse’s education level, and smoking and drinking histories.
	Odds ratio (OR)

	15
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Rutkowski et al. (2021)
 [15]
	United States
	2005-2016
	Cohort
	4,763/2,337,813
	Obesity
Underweight
	HLHS; PA; ToF; TGA; CoA
	Maternal education, parity, maternal marital status, maternal nativity, maternal race/ethnicity, and maternal age
	Odds ratio (OR)

	16
	Saad et al. (2021)
 [16]
	United Kingdom
	2010-2014
	Cohort
	1,162/92,905
	Obesity
Underweight
Smoking
Alcohol consumption
	CHD
	Gestational age at frst booking, urban/rural residency, deprivation using NIMDM, parity, woman’s age at frst booking, unplanned pregnancy, history of CHD or congenital abnormalities and syndromes, woman’s BMI, woman’s smoking, alcohol consumption, woman’s self-reported usage of medication, preterm baby, multiple birth, prescription and redemption of medication, history of abortion, SGA, LBW, and gender
	Odds ratio (OR)

	17
	Tinker et al. (2021)
 [17]
	United States
	1997-2011
	Case-control
	8,823/31,811
	Obesity
Pre-pregnancy diabetes
	ToF; TGA; ASD; VSD; AVSD; HLHS; CoA; PA
	NA (univariate model)
	Odds ratio (OR)

	18
	Taylor et al. (2021)
 [18]
	United Kingdom
	1991-2016
	Case-control
	2,469/229,921
	Obesity
Underweight
Smoking
	CHD
	Obesity & Underweight: Maternal age, parity, maternal ethnicity, socioeconomic position, smoking, alcohol use, offspring sex
Smoking:
Maternal age, maternal education, maternal ethnicity, alcohol consumption, maternal parity, and offspring sex
	Odds ratio (OR)

	19
	Ahmadi et al. (2020)
 [19]
	Iran
	2014-2016
	Case-control
	474/436
	Obesity
	CHD
	NA (univariate model)
	Odds ratio (OR)

	20
	Dolk et al. (2020)
 [20]
	United Kingdom
	NA
	Case-control
	242/966
	Obesity
Underweight
Pre-pregnancy diabetes
	CHD
	Maternal age, previous pregnancy, maternal education, socioeconomic deprivation of area of residence, dietary class (except for analysis of individual food types), BMI category, self-reported folic acid supplementation (except when analysing preconceptional folic acid reported to midwife), smoking (except when analysing smoking reported to midwife), antidepressant prescription in first trimester, pregnancy stress, multiple stressors
	Odds ratio (OR)

	21
	Giraldo-Grueso et al. (2020)
 [21]
	Columbia
	2006-2013
	Case-control
	277/234,091
	Obesity
Underweight
Pre-pregnancy diabetes
	CHD
	NA (univariate model)
	Odds ratio (OR)

	22
	Li et al. (2020)
 [22]
	China
	2014-2016
	Case-control
	695/1,564
	Smoking
	CHD
	Mother's age, mother's domicile, mother's education, father's education, mother's reproductive history, history of miscarriage, family history of CHD, abnormal prenatal checkups, periconceptional infections, periconceptional folic acid use, periconceptional exposure to hazardous substances, and periconceptional exposure to adverse environments
	Odds ratio (OR)

	23
	Luo et al. (2020)
 [23]
	China
	2018-2019
	Case-control
	464/504
	Pre-pregnancy diabetes
	CHD
	Maternal education level, annual household income, place of residence, history of birth defects in family members, history of three-generation consanguineous marriages in the family, folic acid supplementation in the first three months of pregnancy and in early pregnancy, colds and fevers in early pregnancy, active smoking, exposure to secondhand smoke, consumption of alcohol, tea, and coffee, and emission of harmful pollutants from the environment in the vicinity of the place of residence
	Odds ratio (OR)

	24
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Tanghöj et al. (2020)
 [24]
	Sweden
	2010-2015
	Case-control
	978/8866
	Obesity
Underweight
	ASD
	Maternal smoking, maternal diabetes mellitus, maternal weight-classes, gestational subclasses, small for gestational age, persistent ductus arteriosus and congenital heart defect
	Odds ratio (OR)

	25
	Yuan et al. (2020)
 [25]
	China
	2010-2015
	Case-control
	1,206/1,112
	Underweight
	CHD; VSD
	Residence type, maternal age, maternal education, maternal smoking, paternal smoking, maternal drinking, parity, maternal folic acid supplementation
	Odds ratio (OR)

	26
	Zhao et al. (2020)
 [26]
	China
	2017-2019
	Case-control
	620/620
	Pre-pregnancy diabetes

	CHD
	Maternal age, Education level, Family’s annual income, Residence location, Induced abortion or labor, Fetal death or stillbirth, Premature delivery, Low birth weight, etc.
	Odds ratio (OR)

	27
	Perry et al. (2019)
 [27]
	United States
	2006-2015
	Cohort
	972/1,443,044
	Smoking
	CHD
	Maternal age, maternal ethnicity, maternal pregestational diabetes, and Medicaid
	Relative risk (RR)

	28
	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Persson et al. (2019)
 [28]
	Sweden
	1992-2012
	Cohort
	28,628/2,021,863
	Obesity
Underweight
Smoking
Pre-pregnancy diabetes
	CHD
	NA (univariate model)
	Relative risk (RR)

	29
	Robinson et al. (2019)
 [29]
	Israel
	1991-2011
	Cohort
	6,078/236,783
	Pre-pregnancy diabetes
	CHD
	Newborn sex and birth number
	Odds ratio (OR)

	30
	Feng et al. (2018)
 [30]
	China
	2011-2017
	Case-control
	2,458/2,458
	Smoking
	CHD; VSD; ASD; PDA; ToF
	Maternal age, parity, gravidity, and education status
	Odds ratio (OR)

	31
	Helle et al. (2018)
 [31]
	United States
	2009-2015
	Cohort
	811/18,296
	Pre-pregnancy diabetes
	CHD
	OGTT, maternal pre-pregnancy BMI, maternal age
	Odds ratio (OR)

	32
	Kovalenko et al. (2018)
 [32]
	Russia
	2006-2011
	Cohort
	233/49,230
	Underweight
Pre-pregnancy diabetes
	VSD
	Birth weight, Sex, Age at delivery, Gestational age, BMI, Smoking during pregnancy, Alcohol abuse during pregnancy, Drug abuse during pregnancy, Folic acid intake during pregnancy, Multivitamins intake during pregnancy
	Odds ratio (OR)

	33
	Persson et al. (2017)
 [33]
	Sweden
	2001-2014
	Cohort
	20,074/1,223,883
	Obesity
Underweight
	CHD
	Maternal age, height, parity, early pregnancy smoking status, educational level, maternal country of birth, family situation, and sex of offspring
	Relative risk (RR)

	34
	Chou et al. (2016)
 [34]
	Taiwan
	2004-2010
	Cohort
	23,483/1,364,167
	Pre-pregnancy diabetes
Chronic hypertension
	CHD
	Maternal nationality, parental age, level of parental education, birth order, single v. multiple births, sex of the infant, infant’s year of birth, urbanization of the birth site, and maternal smoking and alcohol consumption
	Odds ratio (OR)

	35
	Hoyt et al. (2016)
 [35]
	United States
	1997-2009
	Case-control
	4,848/21,661
	Smoking
	ToF; TGA; AVSD; HLHS; CoA; PA; VSD; ASD
	Maternal age, education, race, body mass index in kg/m2, nativity, alcohol intake one month prior to conception through the first trimester, folic acid intake in multivitamins or alone, dietary folate equivalent, previous live births, pregnancy intention, household income divided by no. of people supported by this income, study center, and time to interview
	Odds ratio (OR)

	36
	Øyen et al. (2016)
 [36]
	Denmark
	1978-2011
	Cohort
	16,325/2,009,402
	Pre-pregnancy diabetes
	CHD; TGA; ToF; AVSD; CoA; VSD; ASD
	Birth year, maternal age, and birth order
	Relative risk (RR)

	37
	Bateman et al. (2015)
 [37]
	United States
	2000-2007
	Cohort
	NA
	Chronic hypertension
	CHD; VSD; ASD
	Maternal demographic characteristics, comorbid medical conditions, obstetric characteristics/conditions, maternal medication exposures, and measures of healthcare utilization
	Odds ratio (OR)

	38
	Sullivan et al. (2015)
 [38]
	United States
	1989-2011
	Case-control
	14,128/60,938
	Smoking
	CHD; TGA; ToF; AVSD; CoA; HLHS; ASD; VSD; PDA
	Sex and maternal age, race, marital status, weight, diabetes, and timing of prenatal care
	Odds ratio (OR)

	39
	Van Gelder et al. (2015)
 [39]
	United States and Canada
	1998-2010
	Case-control
	NA
	Chronic hypertension
	CHD; VSD; ASD
	Study centre, age at conception, race/ethnicity, parity, and pre-pregnancy BMI
	Odds ratio (OR)

	40
	Zhu et al. (2015)
 [40]
	United States
	1997-2007
	Case-control
	7,076/7,972
	Alcohol consumption
	ToF; TGA; ASD; CoA; HLHS
	Periconceptional smoking (ToF);
Maternal Pre-pregnancy BMI (TGA);
Maternal ethnicity, maternal education, periconceptional smoking, and study site (ASD);
Maternal age, maternal education, and periconceptional smoking (CoA);
Maternal pre-pregnancy BMI and study site (HLHS)
	Odds ratio (OR)

	41
	Brite et al. (2014)
 [41]
	United States
	2002-2008
	Cohort
	1,388/120,427
	Obesity
Underweight
	CHD; VSD; ASD
	Study site, maternal age, maternal ethnicity, maternal insurance, maternal smoking
	Odds ratio (OR)

	42
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Ghaderian et al.
(2014)
 [42]
	Iran
	2011-2012
	Case-control
	164/158
	Obesity
Underweight
	CHD
	NA (Univariate model)
	Odds ratio (OR)

	43
	Leite et al. (2014)
 [43]
	Denmark
	1997-2010
	Cohort
	17,002/821,263
	Smoking
	CHD
	Maternal age, year of birth and maternal marital status
	Odds ratio (OR)

	44
	Vereczkey et al. (2014)
 [44]
	Hungary
	NA
	Case-control
	3,562/38,151
	Pre-pregnancy diabetes
Chronic Hypertension
	VSD; ASD; AVSD; PDA; TGA; HLHS; ToF; CoA
	Maternal age, Birth order, Low SES
	Odds ratio (OR)

	45
	Block et al. (2013)
 [45]
	United States
	2004-2009
	Case-control
	8,953/1,115,417
	Obesity
Underweight
	CoA; HLHS; PA; ToF; TGA; VSD
	Maternal ethnicity, maternal education level, maternal smoking, maternal marital status, maternal nativity, and maternal age
	Odds ratio (OR)

	46
	Csáky-Szunyogh et al. (2013)
 [46]
	Hungary
	NA
	Case-control
	1,661/38,151
	Pre-pregnancy diabetes
Chronic hypertension
	VSD
	Maternal age, birth order (parity), employment status of mothers as indicator of socio-economic status and folic acid/multivitamin supplements
	Odds ratio (OR)

	47
	Fung et al. (2013)
 [47]
	Canada
	2008-2011
	Case-control
	2,339/199
	Pre-pregnancy diabetes
Smoking
Alcohol consumption
Chronic hypertension
	CHD; PDA; TGA
	NA (univariate model)
	Odds ratio (OR)

	48
	Liu et al. (2013)
 [48]
	Canada
	2002-2010
	Cohort
	26,488/2,252,350
	Obesity
Pre-pregnancy diabetes
Chronic hypertension
	CHD; AVSD
	Maternal age, infant sex, parity, rural residence, and region and year of birth
	Odds ratio (OR)

	49
	Nie et al. (2013)
 [49]
	China
	2004-2011
	Case-control
	2,568/2,568
	Pre-pregnancy diabetes
	CHD
	NA (univariate model)
	Odds ratio (OR)

	50
	Taksande et al. (2013)
 [50]
	India
	2004-2007
	Case-control
	209/11,539
	Pre-pregnancy diabetes
	CHD
	NA (univariate model)
	Odds ratio (OR)

	51
	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Baardman et al. (2012)
 [51]
	Netherland
	1997-2008
	Case-control
	797/322
	Smoking
	CHD
	Maternal age, maternal education level, maternal folic acid use, and periconceptional alcohol consumption
	Odds ratio (OR)

	52
	Balaha et al. (2012)
 [52]
	Saudi Arabia
	2006-2010
	Case-control
	26/37,142
	Obesity
	CHD
	NA (univariate model)
	Odds ratio (OR)

	53
	Garne et al. (2012)
 [53]
	Europe
	1990-2005
	Cohort
	26,551/3,702,679
	Pre-pregnancy diabetes
	CHD; TGA; VSD; ASD; AVSD; ToF; HLHS; CoA
	Maternal age, year and registry
	Odds ratio (OR)

	54
	Madsen et al. (2012)
 [54]
	United States
	1992-2007
	Case-control
	11,263/140,470
	Obesity
Underweight
	CHD; ASD; VSD; CoA; HLHS; PA; PAS; TGA; ToF; PDA
	Maternal gestational diabetes
	Odds ratio (OR)

	55
	Mateja et al. (2012)
 [55]
	United States
	1996-2005
	Case-control
	237/948
	Obesity
Underweight
Chronic hypertension
	CHD
	NA (univariate model)
	Odds ratio (OR)

	56
	Alverson et al. (2011)
 [56]
	United States
	1981-1989
	Case-control
	2,525/3,435
	Smoking
	CHD; TGA; ToF; AVSD; HLHS; CoA; VSD; ASD; PDA
	Family history of CHD, infant gender, infant race, maternal age, and maternal BMI
	Odds ratio (OR)

	57
	Karatza et al. (2011)
 [57]
	Greece
	2006-2009
	Case-control
	157/208
	Pre-pregnancy diabetes
Smoking
	CHD
	Maternal age, therapeutic drug exposure, influenza-like illness, pregestational diabetes, parity, paternal smoking, family history of congenital heart disease, gender, prematurity
	Odds ratio (OR)

	58
	Zen et al. (2011)
 [58]
	Brazil
	2005-2007
	Case-control
	250/303
	Alcohol consumption
	CHD
	NA (univariable model)
	Odds ratio (OR)

	59
	Bánhidy et al. (2010)
 [59]

	Hungary
	1980-1996
	Case-control
	22,843/38,151
	Pre-pregnancy diabetes
	CHD
	Maternal age, employment status, birth order, and maternal hypertension
	Odds ratio (OR)

	60
	Blomberg et al. (2010)
 [60]
	Sweden
	1995-2007
	Cohort
	11,163/1,038,419
	Obesity
Underweight
	CHD; ToF; TGA; HLHS
	Maternal age, parity, maternal smoking, and year of birth
	Odds ratio (OR)

	61
	Gilboa et al. (2010)
 [61]
	United States
	1997-2004
	Case-control
	6,440/5,673
	Obesity
Underweight
Smoking
Chronic hypertension
	CHD; ToF; TGA; AVSD; HLHS; CoA; PA; VSD; ASD
	Maternal age, race-ethnicity, education, hypertension, parity, smoking in the month prior to conception or the first month of pregnancy, and folic acid supplement use in the month prior to conception or the first month of pregnancy by conditional logistic regression grouping on study center
	Odds ratio (OR)

	62
	Kuciene et al. (2010)
 [62]
	Lithuania
	1995-2005
	Case-control
	261/1,122
	Smoking
	SD
	NA (univariate model)
	Odds ratio (OR)

	63
	Mills et al. (2010)
 [63]
	United States
	1993-2003
	Case-control
	7,392/56,304
	Obesity
Underweight
	CHD; TGA; ToF; ASD; VSD; HLHS; CoA; AVSD
	Maternal age, education, race, smoking, and payment method for health care
	Odds ratio (OR)

	64
	Rankin et al. (2010)
 [64]
	United Kingdom
	2003-2005
	Cohort
	272/40,670
	Obesity
Underweight
	CHD; TGA; VSD; ASD; ToF; CoA
	Maternal age, maternal ethnicity, maternal BMI, maternal pre-gestational diabetes, maternal cigarette smoking status, and maternal index of multiple deprivation
	Odds ratio (OR)

	65
	Grewal et al. (2008)
 [65]
	United States
	1999-2003
	Case-control
	323/1,738
	Smoking
	TGA; ToF
	NA (univariate model)
	Odds ratio (OR)

	66
	Malik et al. (2008)
 [66]
	United States
	1997-2002
	Case-control
	3,067/3,947
	Obesity
Underweight
Alcohol consumption
Smoking
	CHD; ToF; TGA; HLHS; CoA; VSD; ASD; AVSD
	Infant gender, maternal age, race, BMI, drinking from 1 month before through 3 months after conception, folic acid intake from 1 month before through 2 months after conception, dietary folate intake in dietary folate equivalents (energy adjusted), caffeine intake, family history of heart defect, and residence of mothers.
	Odds ratio (OR)

	67
	Waller et al. (2007)
 [67]
	United States
	1997-2002
	Case-control
	4,128/10,186
	Obesity
Underweight
	CHD
	Maternal ethnicity, age, parity, smoking, and any intake of vitamins
	Odds ratio (OR)

	68
	Williams et al. (2004)
 [68]
	United States
	1968-1980
	Case-control
	122/3029
	Smoking
Alcohol consumption
	VSD
	NA (Univariate model)
	Odds ratio (OR)

	69
	Cedergren et al. (2002)
 [69]
	Sweden
	1982-1996
	Case-control
	269/524
	Smoking
Alcohol consumption
	CHD
	NA (univariate model)
	Odds ratio (OR)

	70
	Loffredo et al. (2001)
 [70]
	United States
	1981-1989
	Case-control
	1069/3568
	Pre-pregnancy diabetes
	CHD; TGA; AVSD; VSD
	NA (univariate model)
	Odds ratio (OR)

	71
	Watkins et al. (2001)
 [71]
	United States
	1968-1980
	Case-control
	851/2767
	Obesity
Underweight
	CHD; ToF; TGA; VSD; ASD
	Maternal race, education, age, smoking, alcohol use, chronic illness, periconceptional multivitamin use, and child’s period of birth.
	Odds ratio (OR)

	72
	Källén et al. (1999)
 [72]
	Sweden
	1983-1996
	Case-control
	3,384/1,413,811
	Smoking
	CHD; VSD; ASD; AVSD; ToF; TGA; HLHS; CoA; PDA
	Year of birth, maternal age, parity, and educational level
	Odds ratio (OR)

	73
	Janssen et al. (1996)
 [73]
	United States
	1984-1991
	Cohort
	86/19,219
	Pre-pregnancy diabetes
	CHD
	Mother's age, race, smoking status and year of child's birth
	Odds ratio (OR)

	74
	Pradat (1992)
 [74]
	Sweden
	1981-1986
	Case-control
	1,324/2,648
	Smoking
	CHD
	NA (univariate model)
	Odds ratio (OR)

	75
	Tikkanen et al. (1991)
 [75]
	Finland
	1982-1983
	Case-control
	150/756
	Alcohol consumption
	VSD
	NA (univariate model)
	Relative risk (RR)

	76
	Tikkanen et al. (1991)
 [76]
	Finland
	1982-1984
	Case-control
	573/1055
	Alcohol consumption
	CHD
	Maternal age
	Relative risk (RR)

	77
	Tikkanen et al. (1990)
 [77]
	Finland
	1982-1983
	Case-control
	408/756
	Alcohol consumption
Chronic Hypertension
	CHD; VSD; ASD
	Maternal age, Birth order, Low SES
	Odds ratio (OR)

	78
	Stoll et al. (1989)
 [78]
	France
	1979-1986
	Case-control
	801/104,573
	Pre-pregnancy diabetes
Smoking
Chronic hypertension
	CHD; VSD; ASD
	NA (univariate model)
	Odds ratio (OR)


BMI, body mass index; CHD, congenital heart defect; VSD, ventricular septal defect; ASD, atrial septal defect; PDA, patent ductus arteriosus; ToF, Tetralogy of Fallot; PAS, pulmonary artery stenosis; CoA, coarctation of the aorta; PA, pulmonary atresia; TGA, transposition of the great arteries; HLHS, hypoplastic left heart syndrome; AVSD, atrioventricular septal defect; SES, socioeconomic status; SGA, small for gestational age; LBW, low birth weight; OGTT, oral glucose tolerance; NA, non-applicable.

Table S4. Distribution of maternal factors and congenital heart defect phenotypes

A. The distribution of maternal factors


	Maternal factor
	Number of studies (%)

	Maternal diabetes
	29 (37.2)

	Maternal obesity
	27 (34.6)

	Maternal underweight
	27 (34.6)

	Maternal smoking
	27 (34.6)

	Maternal alcohol consumption
	14 (17.9)

	Maternal hypertension
	11 (14.1)





















	[bookmark: _Hlk168061759]CHD phenotype
	Number of studies (%)

	Overall CHD
	63 (80.8)

	VSD
	34 (43.6)

	ASD
	28 (35.9)

	PDA
	11 (14.1)

	ToF
	25 (32.1)

	PAS
	3 (3.8)

	CoA
	18 (23.1)

	PA
	6 (7.7)

	TGA
	24 (30.8)

	HLHS
	17 (21.8)

	AVSD
	17 (21.8)


B. The distribution of congenital heart defect phenotypes


































CHD, congenital heart defect; VSD, ventricular septal defect; ASD, atrial septal defect; PDA, patent ductus arteriosus; ToF, Tetralogy of Fallot; PAS, pulmonary artery stenosis; CoA, coarctation of the aorta; PA, pulmonary atresia; TGA, transposition of the great arteries; HLHS, hypoplastic left heart syndrome; AVSD, atrioventricular septal defect









Table S5. Systematic review and results not included in the meta-analysis

1. Maternal Diabetes
	Author and Year of Publication
	Country/Regions
	Maternal Factors
	Outcomes
	OR (95%CI)

	Tinker et al. (2021)
	United States
	Obesity + Pre-pregnancy diabetes
	ToF
	8.10 (4.80-13.60)*

	Tinker et al. (2021)
	United States
	Obesity + Pre-pregnancy diabetes
	TGA
	1.80 (0.60-5.20)

	Tinker et al. (2021)
	United States
	Obesity + Pre-pregnancy diabetes
	AVSD
	12.40 (6.50-23.90)*

	Tinker et al. (2021)
	United States
	Obesity + Pre-pregnancy diabetes
	HLHS
	2.90 (1.10-7.40)*

	Tinker et al. (2021)
	United States
	Obesity + Pre-pregnancy diabetes
	CoA
	4.00 (2.10-7.70)*

	Tinker et al. (2021)
	United States
	Obesity + Pre-pregnancy diabetes
	VSD
	5.60 (3.30-9.40)*

	Tinker et al. (2021)
	United States
	Obesity + Pre-pregnancy diabetes
	ASD
	9.00 (5.60-13.60)*

	Vereczkey et al. (2014)
	Hungary
	Pre-pregnancy diabetes
	PDA
	1.91 (0.31-6.05)

	Lemaitre et al. (2023)
	France
	Type-1 diabetes
	VSD
	0.83 (0.70-0.98)*

	Lemaitre et al. (2023)
	France
	Type-1 diabetes
	ASD
	1.06 (0.89-1.25)

	Lemaitre et al. (2023)
	France
	Type-1 diabetes
	AVSD
	1.17 (0.78-1.74)

	Lemaitre et al. (2023)
	France
	Type-1 diabetes
	ToF
	0.91 (0.59-1.39)

	Lemaitre et al. (2023)
	France
	Type-1 diabetes
	HLHS
	1.15 (0.63-2.09)

	Lemaitre et al. (2023)
	France
	Type-1 diabetes
	PDA
	0.81 (0.68-0.97)*

	Lemaitre et al. (2023)
	France
	Type-1 diabetes
	CoA
	0.74 (0.51-1.10)

	Lemaitre et al. (2023)
	France
	Type-1 diabetes
	PAS
	0.77 (0.45-1.31)

	Turunen et al. (2024)
	Finland
	Type-1 diabetes
	VSD
	3.50 (2.91-4.21)*

	Turunen et al. (2024)
	Finland
	Type-1 diabetes
	ASD
	5.03 (3.21-7.87)*

	Turunen et al. (2024)
	Finland
	Type-1 diabetes
	TGA
	7.39 (3.00-18.21)*

	Liu et al. (2013)
	Canada
	Type-1 diabetes
	AVSD
	4.90 (2.52-9.52)*

	Lemaitre et al. (2023)
	France
	Type-2 diabetes
	VSD
	0.90 (0.72-1.11)

	Lemaitre et al. (2023)
	France
	Type-2 diabetes
	ASD
	1.24 (1.00-1.54)*

	Lemaitre et al. (2023)
	France
	Type-2 diabetes
	AVSD
	1.21 (0.72-2.04)

	Lemaitre et al. (2023)
	France
	Type-2 diabetes
	ToF
	1.38 (0.87-2.19)

	Lemaitre et al. (2023)
	France
	Type-2 diabetes
	PDA
	1.16 (0.94-1.44)

	Lemaitre et al. (2023)
	France
	Type-2 diabetes
	PAS
	1.56 (0.94-2.57)

	Turunen et al. (2024)
	Finland
	Type-2 diabetes
	VSD
	1.46 (0.86-2.48)

	Turunen et al. (2024)
	Finland
	Type-2 diabetes
	ASD
	1.54 (0.38-6.23)

	Liu et al. (2013)
	Canada
	Type-2 diabetes
	AVSD
	2.73 (1.34-5.56)*


*Statistically significant OR at p < 0.05. 

2. Maternal obesity
	Author and Year of Publication
	Country/Regions
	Maternal Factors
	Outcomes
	OR (95%CI)

	Madsen et al. (2012)
	United States
	Obesity
	PDA
	1.44 (1.27-1.64)*

	Madsen et al. (2012)
	United States
	Obesity
	PA
	1.46 (1.13-1.87)*

	Madsen et al. (2012)
	United States
	Obesity
	PAS
	1.39 (1.08-1.79)*

	Block et al. (2013)
	United States
	Obesity
	PA
	1.36 (1.17-1.58)*

	Rutkowski et al. (2021)
	United States
	Class I obesity
	HLHS
	1.16 (0.86-1.55)

	Rutkowski et al. (2021)
	United States
	Class I obesity
	PA
	1.07 (0.66-1.74)

	Rutkowski et al. (2021)
	United States
	Class I obesity
	ToF
	1.19 (0.94-1.51)

	Rutkowski et al. (2021)
	United States
	Class I obesity
	TGA
	1.22 (0.87-1.71)

	Rutkowski et al. (2021)
	United States
	Class I obesity
	CoA
	1.24 (1.01-1.52)*

	Gilboa et al. (2010)
	United States
	Class I obesity
	HLHS
	1.51 (1.03-2.22)*

	Gilboa et al. (2010)
	United States
	Class I obesity
	PA
	1.56 (0.77-3.19)

	Gilboa et al. (2010)
	United States
	Class I obesity
	ToF
	1.18 (0.85-1.65)

	Gilboa et al. (2010)
	United States
	Class I obesity
	TGA
	1.20 (0.82-1.76)

	Gilboa et al. (2010)
	United States
	Class I obesity
	CoA
	1.27 (0.85-1.92)

	Gilboa et al. (2010)
	United States
	Class I obesity
	VSD
	0.85 (0.64-1.13)

	Gilboa et al. (2010)
	United States
	Class I obesity
	ASD
	1.16 (0.87-1.55)

	Gilboa et al. (2010)
	United States
	Class I obesity
	AVSD
	0.58 (0.23-1.49)

	Rutkowski et al. (2021)
	United States
	Class II obesity
	HLHS
	1.18 (0.78-1.76)

	Rutkowski et al. (2021)
	United States
	Class II obesity
	PA
	1.89 (1.10-3.24)*

	Rutkowski et al. (2021)
	United States
	Class II obesity
	ToF
	1.34 (0.98-1.83)

	Rutkowski et al. (2021)
	United States
	Class II obesity
	TGA
	1.55 (1.01-2.38)*

	Rutkowski et al. (2021)
	United States
	Class II obesity
	CoA
	1.38 (1.01-1.76)*

	Gilboa et al. (2010)
	United States
	Class II obesity
	HLHS
	1.21 (0.72-2.06)

	Gilboa et al. (2010)
	United States
	Class II obesity
	PA
	1.15 (0.40-3.28)

	Gilboa et al. (2010)
	United States
	Class II obesity
	ToF
	1.68 (1.16-2.43)*

	Gilboa et al. (2010)
	United States
	Class II obesity
	TGA
	0.82 (0.46-1.47)

	Gilboa et al. (2010)
	United States
	Class II obesity
	CoA
	0.84 (0.45-1.59)

	Gilboa et al. (2010)
	United States
	Class II obesity
	VSD
	1.23 (0.89-1.71)

	Gilboa et al. (2010)
	United States
	Class II obesity
	ASD
	1.51 (1.09-2.11)*

	Gilboa et al. (2010)
	United States
	Class II obesity
	AVSD
	1.42 (0.62-3.23)

	Rutkowski et al. (2021)
	United States
	Class III obesity
	HLHS
	1.45 (0.93-2.27)

	Rutkowski et al. (2021)
	United States
	Class III obesity
	PA
	1.79 (0.92-3.48)

	Rutkowski et al. (2021)
	United States
	Class III obesity
	ToF
	1.42 (0.99-2.06)

	Rutkowski et al. (2021)
	United States
	Class III obesity
	TGA
	0.92 (0.47-1.78)

	Rutkowski et al. (2021)
	United States
	Class III obesity
	CoA
	1.68 (1.23-2.28)*


*Statistically significant OR at p < 0.05. 

Madsen et al. indicated that maternal obesity significantly increased the risk of offspring developing PDA, PA, and PAS phenotypes, a finding consistent with Block et al. regarding the PA phenotype. In addition, Rutkowski et al. and Gilboa et al. reported on the effects of obesity classes on various CHD phenotypes.

3. Maternal underweight
	Author and Year of Publication
	Country/Regions
	Maternal Factors
	Outcomes
	OR (95%CI)

	Mills et al. (2010)
	United States
	Underweight
	AVSD
	0.77 (0.35-1.70)

	Gilboa et al. (2010)
	United States
	Underweight
	AVSD
	0.59 (0.18-1.93)


*Statistically significant OR at p < 0.05. 

4. Maternal smoking
	Author and Year of Publication
	Country/Regions
	Maternal Factors
	Outcomes
	OR (95%CI)

	Wang et al. (2022)
	China
	Active smoking
	PAS
	3.61 (0.82-15.81)

	Malik et al. (2008)
	United States
	Light Smoking
	ToF
	1.03 (0.71-1.48)

	Malik et al. (2008)
	United States
	Light Smoking
	TGA
	1.08 (0.73-1.58)

	Malik et al. (2008)
	United States
	Light Smoking
	HLHS
	1.09 (0.69-1.72)

	Malik et al. (2008)
	United States
	Light Smoking
	CoA
	1.03 (0.67-1.57)

	Malik et al. (2008)
	United States
	Light Smoking
	VSD
	1.30 (1.00-1.69)*

	Malik et al. (2008)
	United States
	Light Smoking
	ASD
	2.02 (1.47-2.77)*

	Malik et al. (2008)
	United States
	Light Smoking
	AVSD
	1.02 (0.53-1.97)

	Malik et al. (2008)
	United States
	Medium Smoking
	ToF
	0.62 (0.31-1.26)

	Malik et al. (2008)
	United States
	Medium Smoking
	TGA
	0.79 (0.42-1.48)

	Malik et al. (2008)
	United States
	Medium Smoking
	HLHS
	0.94 (0.45-1.94)

	Malik et al. (2008)
	United States
	Medium Smoking
	CoA
	0.69 (0.33-1.47)

	Malik et al. (2008)
	United States
	Medium Smoking
	VSD
	1.33 (0.89-2.00)

	Malik et al. (2008)
	United States
	Medium Smoking
	ASD
	1.78 (1.05-3.01)*

	Malik et al. (2008)
	United States
	Medium Smoking
	AVSD
	2.18 (1.04-4.55)*

	Malik et al. (2008)
	United States
	Heavy Smoking
	ToF
	1.01 (0.30-3.38)

	Malik et al. (2008)
	United States
	Heavy Smoking
	TGA
	1.19 (0.41-3.49)

	Malik et al. (2008)
	United States
	Heavy Smoking
	HLHS
	1.57 (0.46-5.40)

	Malik et al. (2008)
	United States
	Heavy Smoking
	CoA
	0.41 (0.06-3.09)

	Malik et al. (2008)
	United States
	Heavy Smoking
	VSD
	1.68 (0.82-3.47)

	Malik et al. (2008)
	United States
	Heavy Smoking
	ASD
	2.35 (0.92-6.00)

	Malik et al. (2008)
	United States
	Heavy Smoking
	AVSD
	2.01 (0.44-9.12)

	Wang et al. (2022)
	China
	Passive smoking
	PDA
	1.80 (0.94-3.45)

	Wang et al. (2022)
	China
	Passive smoking
	ToF
	3.04 (1.23-7.51)*

	Wang et al. (2022)
	China
	Passive smoking
	PAS
	2.35 (0.98-5.59)

	Wang et al. (2022)
	China
	Passive smoking
	TGA
	4.10 (1.72-9.80)*

	Hoyt et al. (2016)
	United States
	Passive smoking
	ToF
	1.21 (0.95-1.54)

	Hoyt et al. (2016)
	United States
	Passive smoking
	TGA
	1.08 (0.79-1.50)

	Hoyt et al. (2016)
	United States
	Passive smoking
	HLHS
	1.19 (0.86-1.64)

	Hoyt et al. (2016)
	United States
	Passive smoking
	CoA
	1.00 (0.70-1.43)

	Hoyt et al. (2016)
	United States
	Passive smoking
	PA
	1.23 (0.69-2.18)

	Diao et al. (2021)
	China
	Passive smoking
	PDA
	3.67 (2.44-5.51)*


*Statistically significant OR at p < 0.05. 
Light smoking: 1 to 14 cigarettes per day; Medium smoking: 15 to 24 cigarettes per day; Heavy smoking: ≥25 cigarettes per day.

Interestingly, Malik et al. categorized smoking into light, medium, and heavy smoking based on the number of cigarettes smoked per day and investigated the impact of different smoking levels on CHD phenotypes in their offspring. The effects of active and passive smoking on other phenotypes that could not be pooled are shown in this supplementary table.

5. Maternal alcohol consumption
	Author and Year of Publication
	Country/Regions
	Maternal Factors
	Outcomes
	OR (95%CI)

	Zhu et al. (2015)
	United States
	Alcohol consumption
	ToF
	1.20 (1.00-1.40)*

	Zhu et al. (2015)
	United States
	Alcohol consumption
	TGA
	1.00 (0.80-1.30)

	Zhu et al. (2015)
	United States
	Alcohol consumption
	CoA
	0.80 (0.70-1.10)

	Zhu et al. (2015)
	United States
	Alcohol consumption
	HLHS
	0.90 (0.70-1.20)

	Wang et al. (2022)
	China
	Alcohol consumption
	PDA
	5.87 (2.37-14.55)*

	Wang et al. (2022)
	China
	Alcohol consumption
	ToF
	0.63 (0.09-4.52)


*Statistically significant OR at p < 0.05. 

6. Maternal hypertension
	Author and Year of Publication
	Country/Regions
	Maternal Factors
	Outcomes
	OR (95%CI)

	Vereczkey et al. (2014)
	Hungary
	Chronic hypertension
	AVSD
	2.47 (1.19-4.60)*

	Vereczkey et al. (2014)
	Hungary
	Chronic hypertension
	PDA
	1.66 (0.95-2.69)

	Vereczkey et al. (2014)
	Hungary
	Chronic hypertension
	TGA
	0.84 (0.48-1.36)

	Vereczkey et al. (2014)
	Hungary
	Chronic hypertension
	ToF
	1.20 (0.68-1.96)

	Vereczkey et al. (2014)
	Hungary
	Chronic hypertension
	HLHS
	1.39 (0.54-2.95)

	Vereczkey et al. (2014)
	Hungary
	Chronic hypertension
	CoA
	0.92 (0.36-1.93)

	Liu et al. (2013)
	Canada
	Chronic hypertension
	AVSD
	1.97 (1.07-3.64)*


*Statistically significant OR at p < 0.05. 

Vereczkey et al. and Liu et al. both reported a significant association between maternal chronic hypertension and an increased risk of AVSD in the fetus. 

Figure S1. Forest plot of ORs for maternal type 1 and type 2 diabetes and risk of CHD
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Figure S2. Forest plots of the ORs for maternal diabetes and the risk of specific CHD phenotypes and funnel plots
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VSD – Forest plot
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HLHS – Forest plot
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ToF – Forest plot
[image: A screenshot of a computer

Description automatically generated]

ToF – Funnel plot (Egger’s test: not applicable)
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Figure S3. Forest plots of the ORs for maternal obesity and the risk of specific CHD phenotypes and funnel plots
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ASD – Funnel plot (Egger’s test: not applicable)
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ToF – Forest plot
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ToF – Funnel plot (Egger’s test: not applicable)
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VSD – Funnel plot (Egger’s test: not applicable)
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AVSD – Funnel plot (Egger’s test: not applicable)
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CoA – Funnel plot (Egger’s test: not applicable)
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HLHS – Forest plot
[image: A close-up of a diagram

Description automatically generated]

HLHS – Funnel plot (Egger’s test: not applicable)
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TGA – Forest plot
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TGA – Funnel plot (Egger’s test: not applicable)
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Figure S4. Forest plot of ORs for classified maternal obesity and risk of CHD

Class I obesity (30.0≤BMI<35.0 kg/m2)
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Figure S5. Forest plots of the ORs for maternal underweight and the risk of specific CHD phenotypes and funnel plots

VSD – Forest plot
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VSD – Funnel plot (Egger’s test: -0.032)
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ASD – Forest plot
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ASD – Funnel plot (Egger’s test: not applicable)
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ToF – Funnel plot (Egger’s test: not applicable)
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CoA – Funnel plot (Egger’s test: not applicable)
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HLHS – Funnel plot (Egger’s test: not applicable)
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TGA – Funnel plot (Egger’s test: not applicable)
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PA – Funnel plot (Egger’s test: not applicable)
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Figure S6. Forest plots of the ORs for maternal smoking and the risk of specific CHD phenotypes and funnel plots

(A). Active smoking

[image: A screenshot of a graph

Description automatically generated]ASD – Forest plot


ASD – Funnel plot (Egger’s test: not applicable)
[image: A blue and white graph

Description automatically generated]
[image: A graph and chart with numbers

Description automatically generated with medium confidence]VSD – Forest plot


VSD – Funnel plot (Egger’s test: not applicable)
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AVSD – Forest plot
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AVSD – Funnel plot (Egger’s test: not applicable)
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CoA – Funnel plot (Egger’s test: not applicable)
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HLHS – Funnel plot (Egger’s test: not applicable)
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PDA – Funnel plot (Egger’s test: not applicable)
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ToF – Funnel plot (Egger’s test: not applicable)
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TGA – Funnel plot (Egger’s test: not applicable)
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(B). Passive smoking

[image: A graph of smoking and smoking

Description automatically generated with medium confidence]ASD – Forest plot



ASD – Funnel plot (Egger’s test: not applicable)
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VSD – Funnel plot (Egger’s test: not applicable)
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AVSD – Funnel plot (Egger’s test: not applicable)
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Figure S7. Forest plots of the ORs for maternal alcohol consumption and the risk of specific CHD phenotypes and funnel plots
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ASD – Funnel plot (Egger’s test: not applicable)
[image: A blue and white graph

Description automatically generated]


[image: A graph with numbers and text

Description automatically generated]VSD – Forest plot




VSD – Funnel plot (Egger’s test: not applicable)
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Figure S8. Forest plots of the ORs for maternal chronic hypertension and the risk of specific CHD phenotypes and funnel plots
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ASD – Funnel plot (Egger’s test: not applicable)
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VSD – Funnel plot (Egger’s test: not applicable)
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Table S6. RoB assessments 

	Index
	Study
	Study Participation (D1)
	Study Attrition (D2)
	Obesity (D3.1)
	Diabetes (D3.2)
	Smoking (D3.3)
	Alcohol Consumption (D3.4)
	Underweight (D3.5)
	Hypertension (D3.6)
	Outcome measurement (D4)
	Study confounding (D5)
	Statistical analysis reporting (D6)
	Overall risk of bias

	1
	[bookmark: _Hlk172765415]Dong and Hao (2024)
	+
	+
	
	+
	
	
	
	
	+
	-
	+
	-

	2
	Turunen et al. (2024)
	+
	NA
	+
	+
	
	
	+
	
	+
	+
	+
	+

	3
	Amini-Rarani et al. (2023)
	+
	NA
	
	
	?
	?
	
	
	+
	+
	?
	?

	4
	Kawai et al. (2023)
	+
	?
	+
	+
	+
	+
	+
	
	+
	+
	+
	+

	5
	Lemaitre et al. (2023)
	+
	NA
	
	?
	
	
	
	
	+
	?
	+
	?

	6
	Bolin et al. (2022)
	+
	NA
	
	
	+
	
	
	
	+
	+
	+
	+

	7
	Mezzasalma et al. (2022)
	+
	+
	
	
	
	
	+
	
	?
	+
	+
	+

	8
	Wang et al. (2022)
	+
	?
	
	
	
	+
	
	
	+
	+
	+
	+

	9
	Wang et al. (2022)
	+
	?
	
	
	+
	
	
	
	+
	+
	+
	+

	10
	Wu et al. (2022)
	+
	NA
	+
	?
	
	
	+
	
	+
	+
	+
	+

	11
	Diao et al. (2021)
	+
	NA
	
	
	+
	
	
	
	?
	+
	+
	+

	12
	Jin et al. (2021)
	+
	?
	
	
	
	
	+
	
	+
	-
	+
	-

	13
	Kurita et al. (2021)
	+
	+
	
	
	
	+
	
	
	+
	+
	+
	+

	14
	Luo et al. (2021)
	+
	?
	
	+
	
	
	
	
	+
	+
	+
	+

	15
	Rutkowski et al. (2021)
	+
	NA
	+
	
	
	
	+
	
	+
	+
	+
	+

	16
	Saad et al. (2021)
	+
	+
	?
	
	?
	?
	?
	
	+
	+
	+
	+

	17
	Tinker et al. (2021)
	+
	+
	+
	+
	
	
	
	
	?
	-
	+
	-

	18
	Taylor et al. (2021)
	+
	?
	?
	
	+
	
	?
	
	?
	+
	+
	?

	19
	Ahmadi et al. (2020)
	?
	NA
	?
	
	
	
	
	
	+
	-
	+
	-

	20
	Dolk et al. (2020)
	+
	NA
	+
	?
	
	
	+
	
	?
	+
	+
	?

	21
	Giraldo-Grueso et al. (2020)
	+
	NA
	-
	-
	
	
	-
	
	?
	-
	?
	-

	22
	Li et al. (2020)
	+
	?
	
	
	+
	
	
	
	+
	+
	+
	+

	23
	Luo et al. (2020)
	?
	NA
	
	+
	
	
	
	
	+
	+
	+
	+

	24
	Tanghöj et al. (2020)
	?
	NA
	+
	
	
	
	+
	
	?
	+
	+
	?

	25
	Yuan et al. (2020)
	+
	+
	
	
	
	
	?
	
	+
	+
	+
	+

	26
	Zhao et al. (2020)
	?
	NA
	
	+
	
	
	
	
	+
	?
	+
	?

	27
	Perry et al. (2019)
	+
	NA
	
	
	+
	
	
	
	?
	+
	+
	+

	28
	Persson et al. (2019)
	+
	+
	+
	+
	+
	
	+
	
	+
	+
	+
	+

	29
	Robinson et al. (2019)
	+
	NA
	
	?
	
	
	
	
	+
	+
	+
	+

	30
	Feng et al. (2018)
	+
	?
	
	
	+
	
	
	
	+
	?
	+
	?

	31
	Helle et al. (2018)
	+
	NA
	
	?
	
	
	
	
	?
	+
	+
	?

	32
	Kovalenko et al. (2018)
	+
	+
	
	?
	
	
	+
	
	?
	+
	+
	?

	33
	Persson et al. (2017)
	+
	+
	+
	
	
	
	+
	
	+
	+
	+
	+

	34
	Chou et al. (2016)
	?
	NA
	
	?
	
	
	
	?
	?
	+
	+
	?

	35
	Hoyt et al. (2016)
	+
	NA
	
	
	+
	
	
	
	+
	?
	+
	+

	36
	Øyen et al. (2016)
	+
	NA
	
	+
	
	
	
	
	?
	+
	+
	+

	37
	Bateman et al. (2015)
	+
	?
	
	
	
	
	
	+
	?
	?
	+
	?

	38
	Sullivan et al. (2015)
	+
	NA
	
	
	?
	
	
	
	?
	+
	+
	?

	39
	Van Gelder et al. (2015)
	+
	+
	
	
	
	
	
	+
	?
	+
	+
	+

	40
	Zhu et al. (2015)
	?
	+
	
	
	
	?
	
	
	+
	-
	+
	-

	41
	Brite et al. (2014)
	+
	+
	?
	
	
	
	?
	
	+
	+
	+
	+

	42
	Ghaderian et al. (2014)
	+
	+
	+
	
	
	
	+
	
	+
	-
	?
	-

	43
	Leite et al. (2014)
	+
	NA
	
	
	+
	
	
	
	+
	?
	+
	+

	44
	Vereczkey et al. (2014)
	?
	+
	
	+
	
	
	
	+
	+
	+
	+
	+

	45
	Block et al. (2013)
	+
	?
	+
	
	
	
	+
	
	?
	+
	+
	?

	46
	Csáky-Szunyogh et al. (2013)
	?
	+
	
	?
	
	
	
	?
	+
	+
	+
	?

	47
	Fung et al. (2013)
	+
	+
	
	+
	?
	?
	
	+
	+
	-
	?
	-

	48
	Liu et al. (2013)
	+
	NA
	?
	+
	
	
	
	+
	+
	+
	+
	+

	49
	Nie et al. (2013)
	+
	NA
	
	?
	
	
	
	
	+
	+
	+
	+

	50
	Taksande et al. (2013)
	?
	NA
	
	+
	
	
	
	
	+
	-
	?
	-

	51
	Baardman et al. (2012)
	+
	?
	
	
	+
	
	
	
	?
	+
	+
	?

	52
	Balaha et al. (2012)
	+
	?
	?
	
	
	
	
	
	+
	-
	?
	-

	53
	Garne et al. (2012)
	?
	NA
	
	+
	
	
	
	
	?
	?
	+
	?

	54
	Madsen et al. (2012)
	+
	NA
	+
	
	
	
	+
	
	?
	?
	+
	?

	55
	Mateja et al. (2012)
	+
	?
	?
	+
	
	
	?
	?
	?
	+
	+
	-

	56
	Alverson et al. (2011)
	+
	NA
	
	
	+
	
	
	
	?
	+
	+
	+

	57
	Karatza et al. (2011)
	?
	NA
	
	?
	+
	
	
	
	+
	?
	+
	-

	58
	Zen et al. (2011)
	?
	+
	
	
	
	+
	
	
	+
	-
	?
	-

	59
	Bánhidy et al. (2010)
	?
	+
	
	+
	
	
	
	
	+
	+
	+
	+

	60
	Blomberg et al. (2010)
	?
	NA
	+
	
	
	
	+
	
	?
	+
	+
	?

	61
	Gilboa et al. (2010)
	+
	NA
	+
	
	+
	
	+
	+
	+
	?
	+
	?

	62
	Kuciene et al. (2010)
	?
	?
	
	
	+
	
	
	
	?
	-
	+
	-

	63
	Mills et al. (2010)
	+
	?
	+
	
	
	
	+
	
	+
	+
	+
	+

	64
	Rankin et al. (2010)
	+
	?
	+
	
	
	
	+
	
	+
	+
	+
	+

	65
	Grewal et al. (2008)
	+
	+
	
	
	+
	
	
	
	?
	+
	+
	+

	66
	Malik et al. (2008)
	+
	?
	+
	
	+
	+
	+
	
	+
	+
	+
	+

	67
	Waller et al. (2007)
	+
	?
	+
	
	
	
	+
	
	?
	+
	+
	+

	68
	Williams et al. (2004)
	?
	?
	
	
	+
	+
	
	
	?
	+
	+
	?

	69
	Cedergren et al. (2002)
	+
	NA
	
	
	+
	+
	
	
	?
	-
	+
	-

	70
	Loffredo et al. (2001)
	+
	?
	
	?
	
	
	
	
	+
	+
	+
	?

	71
	Watkins et al. (2001)
	+
	?
	+
	
	
	
	+
	
	+
	+
	+
	+

	72
	Källén et al. (1999)
	?
	NA
	
	
	+
	
	
	
	+
	?
	+
	?

	73
	Janssen et al. (1996)
	+
	NA
	
	?
	
	
	
	
	?
	+
	+
	?

	74
	Pradat (1992)
	?
	?
	
	
	+
	
	
	
	+
	-
	+
	-

	75
	Tikkanen et al. (1991)
	+
	?
	
	
	
	+
	
	
	+
	+
	+
	+

	76
	Tikkanen et al. (1991)
	+
	?
	
	
	
	+
	
	
	+
	+
	+
	+

	77
	Tikkanen et al. (1990)
	?
	?
	
	
	
	+
	
	+
	+
	+
	+
	?

	78
	Stoll et al. (1989)
	?
	?
	
	?
	+
	
	
	?
	+
	-
	+
	-


Green (+) = Low risk; Orange (?) = Moderate risk; Red (−) = High risk; Grey (NA) = Not applicable

Figure S9. Funnel plots for overall CHD

 (A).  Maternal pre-pregnancy diabetes (Egger’s test = -0.112)
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 (B). Maternal type 1 diabetes (Egger’s test: not applicable) [image: A blue graph with black text
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 (C). Maternal type 2 diabetes (Egger’s test: not applicable) [image: A blue and black graph
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(D). Maternal overall obesity (Egger’s test = 0.850)
[image: A blue and white triangle with black text
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(E). Maternal class I obesity (Egger’s test: not applicable)
[image: A graph of a function
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(F). Maternal class II obesity (Egger’s test: not applicable)
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(G). Maternal class III obesity (Egger’s test: not applicable)
[image: A graph of a triangle
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(H). Maternal underweight (Egger’s test = 0.376) [image: A blue and white triangle with black text
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(I). Maternal active smoking (Egger’s test = 2.479)
[image: A graph of a graph
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(J). Maternal passive smoking (Egger’s test: not applicable)
[image: A blue graph with black text
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(K). Maternal alcohol consumption (Egger’s test = 1.570)
[image: A blue and white graph
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(L). Maternal chronic hypertension (Egger’s test: not applicable)
[image: A blue and white graph
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Figure S10. Forest plots of ORs for overall CHD from subgroup analysis of eligible risk factors based on RoB levels
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(C) Maternal pre-pregnancy diabetes
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