[bookmark: _Toc85805335]Appendix A. Description of the National Birth Defects Prevention Study questions about diabetes, epilepsy, and high blood pressure. 
	Condition
	Asked 1997-2005
	Asked 2006-2011

	Diabetes
	Were you ever told by a doctor that you had diabetes (including gestational diabetes), sometimes called sugar diabetes or diabetes mellitus? 

What type of diabetes did you have? 

What month and year were you diagnosed?
	Were you ever told by a doctor that you had diabetes (including gestational diabetes), sometimes called sugar diabetes or diabetes mellitus? 

What type of diabetes did you have? 

What month and year were you diagnosed?
· Probe: How old were you when it was diagnosed?

	Epilepsy
	Have you ever had seizures?

Were you ever told by a doctor that you had epilepsy?

How old were you when you were told that you had epilepsy?
	No change

	High blood pressure
	Were you ever told by a doctor that you had high blood pressure?

How old were you when you were told that you had high blood pressure?

Did you have high blood pressure when you
were pregnant with (NOIB)?
	Were you ever in your life told by a doctor that you had high blood pressure, toxemia, preeclampsia or eclampsia?

What type of high blood pressure did you have? Was it Pregnancy-related - that is
during pregnancy only? This might also be called pregnancy-induced toxemia or preeclampsia or eclampsia. Or was it Chronic high blood pressure or chronic hypertension? This is high blood pressure that is not related to your pregnancy. This may
have been diagnosed during pregnancy but did not go away after the pregnancy ended.

When were you first diagnosed with high blood pressure?
· Probe: How old were you when you were diagnosed?

Were you pregnant at the time?

Did you have pregnancy-related high blood pressure when you were pregnant with this pregnancy?

	Other conditions
	Between three months before through the end of pregnancy, did you have any other diseases or illnesses that we haven’t already talked about, such as chronic diseases, infectious diseases, or sexually transmitted diseases?

What did you have? 

During which moths did you have the illness?
	Have you ever been diagnosed with any other chronic diseases or illnesses that we haven't talked about such as asthma, thyroid disease, an autoimmune disease, or other chronic or long-term diseases?

What did you have?

When was it first diagnosed?
Probe: How old were you when you were diagnosed?
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Appendix B. Medications included in the definition of pre-pregnancy mental health conditions
	Medication type
	Medication components

	Antidepressant
	Amitriptyline, Bupropion, Clomipramine, Desipramine, Desvenlafaxine, Doxepin, Duloxetine, Escitalopram, Fluoxetine, Fluvoxamine, Imipramine, Mirtazapine, Nefazodone, Nortriptyline, Paroxetine, Sertraline, Trazodone, Venlafaxine, Citalopram

	Antianxiety
	Alprazolam, Buspirone, Clonazepam, Lorazepam, Propranolol

	Antipsychotic
	Aceprometazine, Acetophenazine, Acetylpromazine Maleate, Aripiprazole, Asenapine, Butaperazine Maleate, Chlorproethazine HCL, Chlorpromazine, Chlorprothixene, Clothiapine, Clozapine, Cyamemazine, Dixyrazine, Droperidol, Fluanisone, Flupenthixol, Fluphenazine, Fluspirilene, Haloperidol, Iloperidone, Loxapine, Lurasidone, Melperone HCL, Mepazine HCL, Mesoridazine, Methiomeprazine, Methotrimeprazine, Metofenazate Difumarate, Molindone, Moperone, Olanzapine, Paliperidone, Perazine, Perphenazine, Pimozide, Pipamperone HCL, Piperacetazine, Prochlorperazine, Promazine, Propericiazine, Quetiapine, Risperidone, Sulpiride, Tetrabenazine, Thiopropazate HCL, Thioproperazine, Thioridazine, Tiapride HCL, Trifluoperazine, Triflupromazine, Ziprasidone, Zotepine, Zuclopenthixol

	Thyroid
	Liothyronine, Liothyronine HCL, Liothyronine Sodium, Levothyroxine Sodium, Thyroglobulin, Thyroid, Thyroid Tissue, Thyroxine, Propylthiouracil (PTU), Methimazole, Carbimazole, NOS- Thyroid Medicine Unknown
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Appendix C. Pre-pregnancy condition categories reported in the National Birth Defect Prevention Study, 1997-2011
	Cardiometabolic conditions
	Cholesterol, Diabetes, Heart conditions (e.g., Congenital heart defects, arrhythmias), Hypertension

	Thyroid conditions
	Goiter, Grave's disease, Hashimoto's thyroiditis, Hyperthyroidism, Hypothyroidism, Other thyroid

	Respiratory conditions
	Asthma, Chronic bronchitis, Chronic obstructive pulmonary disease, Other lung conditions	

	Mental health conditions
	Alcoholism, Anxiety, Attention Deficit Disorders, Bipolar disorder, Depression, Eating disorders, Obsessive compulsive disorder, Panic disorder, Post-traumatic stress disorder, Schizophrenia

	Neurologic conditions
	Chronic headaches, Epilepsy, Migraines, Multiple sclerosis, Narcolepsy, Ataxia

	Hematologic conditions
	Bleeding disorders, Clotting disorders, Sickle cell anemia	

	Other chronic conditions included in the overall chronic condition category, but not specifically analyzed
	Autoimmune conditions, (e.g., rheumatoid arthritis, lupus), Cancer or tumors, Chronic fatigue, Chronic infections (e.g., hepatitis, HIV), Cystic fibrosis, Fibromyalgia, Gastrointestinal conditions (e.g., Ulcerative colitis, Chrohn's disease), Kidney disease, Liver disease, Reproductive conditions (e.g., polycystic ovarian syndrome, endometriosis), Others: Adenoid cystic carcinoma, Alpha-1 antitrypsin deficiency, Arnold-Chiari malformation, Chronic fatigue syndrome, Chronic inflammatory demyelinating polyneuropathy, Cold agglutinin disease, Congenital glaucoma, Degenerative bone disease, Degenerative disc disease, Degenerative lumbar disc disease, DiGeorge syndrome, Ehlers-Danlos syndrome, Goltz syndrome, Huntington disease, Hydrocephalus, Juvenile glaucoma, Keratoconus, Blindness, Optic nerve lesion, Limb-girdle dystrophy, Meniere's disease, Muscular dystrophy, Myotonic dystrophy, Osteogenesis imperfecta, Paralysis, Peripheral neuropathy, Phosphorus deficiency, hereditary bone disease, Phenylketonuria, Spinal cord injury, Wilsons disease, X-linked hypophosphatemia
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Missing data
We assessed the impact of missing data for timing of prenatal care, pre-pregnancy conditions, and confounders with multiple imputation, using fully conditional specification with ten iterations. Predictor variables for imputation included all variables included in the adjusted models. Presence of another pre-pregnancy condition, periconceptional folic acid use, and pregnancy intention were also included in the multiple imputation due to their possible association with pre-pregnancy conditions or prenatal care.  

Selection bias
Overall participation among mothers of control infants in the NBDPS was 65%, but selection probabilities by presence of a pre-pregnancy condition were unknown in this population.1 Therefore, we assigned selection probabilities using evidence-based estimates from external validation data. We assumed that women with timely entry into prenatal care were more likely to participate than women with delayed entry into prenatal care,2 and women with a pre-pregnancy condition were less likely to participate than women without a pre-pregnancy condition.2, 3 The selection bias analysis was conducted on the complete case data.

We used inverse probability of selection weights (IPSW) to adjust for selection bias due to non-participation of control mothers.4 Because the overall participation among mothers of control infants in NBDPS was 65%,1 we varied selection probabilities among women with and without delayed entry into prenatal care and a pre-pregnancy condition. We assigned an initial selection probability of 0.57 to women with delayed entry into prenatal care and a pre-pregnancy condition, and 0.61 to women with timely entry into prenatal care and a pre-pregnancy condition. We assigned a triangular distribution to each of the above selection probabilities, with the upper and lower bounds being equal to 0.1 ± the assigned selection probability.5 Then, using the assigned prenatal-care-specific selection probabilities of women with pre-pregnancy condition, we calculated the two remaining selection probabilities of women without pre-pregnancy condition and delayed or timely entry into prenatal care, requiring that the overall average selection probability among the entire sample equaled 0.65. We generated 5,000 sets of IPSW and used these to estimate 5,000 confounder-adjusted and bias-adjusted ORs. We summarized results as the median adjusted OR and 95% simulation interval (SI), the 2.5th and 97.5th percentiles of the adjusted OR distribution. We incorporated random error into the bias-adjusted estimates by multiplying the standard error from the conventional analyses by a random standard normal deviate.6

Misclassification bias
Given the retrospective self-reported assessment of pre-pregnancy conditions, misreporting of the presence or timing of diagnosis of a pre-pregnancy condition was possible. We assumed this misclassification would be differential by timing of entry into prenatal care (i.e., differential misclassification of the exposure) due to differences in recall.6 We performed a probabilistic bias analysis on the complete case data to assess the impact of differential misclassification of the exposure to pre-pregnancy conditions. Women missing information on the presence of any pre-pregnancy condition were not included in these analyses. No internal validation data exist for the self-report of pre-pregnancy conditions in the NBDPS. Instead, we searched the literature for plausible sensitivity and specificity of maternal recall of pre-pregnancy conditions around the time of pregnancy, and assigned bias parameters based on these values (Appendix Table D).7-11 Generally, we assumed that the sensitivities and specificities of self-report of a pre-pregnancy condition were lower in women with delayed entry into prenatal care compared to women with timely entry into prenatal care (Appendix Table D). We also assumed that sensitivities of self-reported pre-pregnancy conditions were lower than specificities.7, 8 We used the method of Fox et al. to obtain bias-adjusted, confounder-adjusted OR estimates.12 Briefly, we assigned a trapezoidal distribution to the sensitivity and specificity for presence of a pre-pregnancy condition, including a minimum, maximum, and two modes. We assumed differential misclassification of the exposure within levels of timing of entry into prenatal care and set a correlation between misclassification parameters of 0.85. We generated 5,000 datasets, reclassifying exposed and unexposed women, and estimated adjusted ORs. The 5,000 ORs were summarized as median and 95% SI (defined above), with random error included.12


Appendix Table D. Bias parameters for differential misclassification of self-reported chronic health conditions before pregnancy.
	
	Sensitivity, late entry into prenatal care
	Sensitivity, timely entry into prenatal care

	Any pre-pregnancy chronic condition
	0.76
	0.78
	0.8
	0.82
	0.78
	0.8
	0.82
	0.85

	Cardiometabolic
	0.65
	0.66
	0.69
	0.71
	0.67
	0.69
	0.71
	0.75

	Thyroid conditions
	0.77
	0.79
	0.82
	0.84
	0.8
	0.83
	0.85
	0.87

	Respiratory conditions
	0.77
	0.79
	0.82
	0.84
	0.8
	0.83
	0.85
	0.87

	Mental health conditions
	0.77
	0.79
	0.82
	0.84
	0.8
	0.83
	0.85
	0.87

	Neurologic
	0.7
	0.73
	0.75
	0.78
	0.75
	0.78
	0.8
	0.82

	Hematologic
	0.77
	0.79
	0.82
	0.84
	0.8
	0.83
	0.85
	0.87

	
	Specificity, late entry into prenatal care
	Specificity, timely entry into prenatal care

	Any pre-pregnancy chronic condition
	0.93
	0.95
	0.97
	0.98
	0.95
	0.97
	0.99
	1

	Cardiometabolic
	0.95
	0.97
	0.98
	0.99
	0.96
	0.97
	0.99
	1

	Thyroid conditions
	0.995
	0.998
	0.9995
	1
	0.998
	0.999
	0.9999
	1

	Respiratory conditions
	0.96
	0.97
	0.98
	0.99
	0.98
	0.99
	0.995
	1

	Mental health conditions
	0.97
	0.98
	0.99
	1
	0.98
	0.99
	0.995
	1

	Neurologic
	0.99
	0.995
	0.996
	1
	0.995
	0.997
	0.999
	1

	Hematologic
	0.997
	0.998
	0.999
	1
	0.998
	0.999
	0.9995
	1
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