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Selection bias analysis calculations 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The selection OR was defined as observed OR divided by the hypothesized true OR. Then, we calculated the selection fractions among the controls, i.e., the proportion of exposed controls who participated (γ) and the proportion of unexposed controls who participated (δ). Specifically, for a given exposure group (exposed or unexposed), the selection fraction was calculated by dividing the total number of participating controls by the proportion of all eligible controls who participated, then multiplying that quotient by the estimated proportion of all eligible controls in that exposure group, and lastly dividing the number of participating controls in that exposure group by that product. We divided γ by δ to compute the selection fraction ratio among the controls. The cases’ selection fraction ratio was calculated as the selection OR multiplied by the controls’ selection fraction ratio. We then used a system of two equations solving for the selection fraction among the exposed cases (α) and the selection fraction among the unexposed cases (β). We set 1) the cases’ selection fraction ratio being equal to α divided by β and 2) the number of participating cases divided by the proportion of all eligible cases who participated being equal to the number of exposed participating cases divided by α and the number of unexposed participating cases divided by β.

Example: Folic acid-Spina Bifida Main Analysis
Observed Data (2x2):
	
	Supplementer
	Non-supplementer

	Cases
	97
	288

	Controls
	965
	2726


	  Crude OR (95% CI)
	0.95 (0.75, 1.21)



Bias Parameters:
	  N,  Pr (participating | all cases)
	385, 55.6%

	  N,  Pr (participating | all controls)
	3691, 57.8%

	 Hypothesized True OR
	0.70

	  Estimated Pr exposed | all controls
	25.0%



Calculations:
Selection OR = Observed OR / Hypothesized True OR = 0.95 / 0.70 = 1.36

Selection Fraction γ (i.e., Pr participated | exposed controls) = 
(N exposed | participating controls) / ((N participating | all controls / Pr participating | all controls) * Pr exposed | all controls) = 
965 / ((3691/0.578) * 0.25) = 0.604= 60.4%

Selection Fraction δ (i.e., Pr participated | unexposed controls) = 
(N unexposed | participating controls) / ((N participating | all controls / Pr participating | all controls) * Pr unexposed | all controls) = 
2726 / ((3691/0.578) *0.75) = 0.569 = 56.9%

Selection Fraction Ratio | Controls = γ / δ = 0.604 / 0.569 = 1.06

Selection Fraction Ratio | Cases (i.e., α / β) = Selection OR * Selection Fraction Ratio | Controls 
1.36 * 1.06 = 1.44

Selection Fractions α (i.e., Pr participated | exposed cases) and β (i.e., Pr participated | unexposed cases) =
α = Selection Fraction Ratio | Cases * β = 1.44 β
(N exposed | participating cases / α) + (N unexposed | participating cases / β) = (N participating | all cases / Pr participating | all cases) = 
(97 / α) + (288 / β) = (385 / 0.556) = 
(97 / 1.44 β) + (288 / β) = (385 / 0.556) = (97 / 1.44) + (288) = β (385 / 0.556) = 
67.4 + 288 = 692.4 β = 355.4 / 692.4 = β  = 0.513 = 51.3%
[bookmark: _GoBack]α = Selection Fraction Ratio | Cases * β = 1.44 β  = 1.44 * 0.513 = 0.739 = 73.9%


Supplemental Table. Observed and Bias Analysis Estimates from an Investigation into the Association between Maternal First Trimester Smoking and Hypospadias in Offspring in the National Birth Defects Prevention Study
	 
 
 
	Smoking prevalence
(as observed or after varying based on external US-based estimates) 
	Selection fraction
	Selection OR
 
 
	Smoking-hypospadias
OR
(after adjustment for selection bias, when applicable) 
	Selection fraction ratio in cases
α / β
	Selection fraction ratio in controls
γ / δ  

	
	 
Cases
	 
Controls
	Exposed
	Unexposed
	
	
	
	

	
	
	
	Cases 
α
	Controls 
γ
	Cases 
β
	Controls 
δ
	
	
	
	

	Observed Data

	 
	15.6%
	19.0%
	N/A
	N/A
	N/A
	N/A
	N/A
	0.79
	N/A
	N/A

	Hypothetical Selection Bias-Adjusted Scenarios 

	
	14.0%
	25.0%
	71.8%
	48.3%
	63.1%
	68.6%
	1.63
	0.48
	1.14
	0.70

	
	15.6%
	15.6%
	64.3%
	77.4%
	64.3%
	60.9%
	0.79
	1.00
	1.00
	1.27

	
	19.0%
	19.0%
	52.9%
	63.5% 
	67.0%
	63.5%
	0.79
	1.00
	0.79
	1.00

	
	25.0%
	14.0%
	40.2%
	86.2%
	72.3%
	59.8%
	0.39
	2.03
	0.56
	1.44


α proportion of exposed cases that participated, β proportion of unexposed cases that participated, γ proportion of exposed controls that participated, δ proportion of unexposed controls that participated 
Smoking prevalence among the cases for the hypothetical selection bias-adjusted scenarios calculated as:
(Number of exposed case participants i.e., 333 / Selection fraction α) / (Number of all eligible cases i.e., 2130 / Proportion of all eligible cases who participated i.e., 64.3%)
