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Interpreting Results from Multivariable Models Exercise
Exercise 1
The following are results from a log binomial regression analysis that examined the relationship between smoking during pregnancy and infant mortality in 5 states.  Model #1 is the crude model and Model #2 includes adjustment for covariates.  (Each of the variables shown was either statistically significant or very close to statistically significant in the model, so 95% CIs are not shown.)

Model #1: Crude model for the relationship between smoking and infant mortality

	
	Variable labels
	Beta Coefficients

	
	Intercept
	-4.10

	1
	Smoked during pregnancy
	0.85


Model #2: Multivariable model for the relationship between smoking and infant mortality, controlling for alcohol use during pregnancy and prenatal care utilization
	
	Variable labels
	Beta Coefficients

	
	Intercept
	-5.52

	1
	Smoked during pregnancy
	0.66

	2
	Alcohol drinking during pregnancy
	0.21

	3
	No prenatal Care
	0.49

	4
	Inadequate prenatal care
	0.26


All of the above variables were coded "1" and "0", with the variable label reflecting the category that was coded "1".  The outcome variable—infant mortality—was also coded "1" and "0", with infant death=1 and infant survivor=0. 

Variables 3 and 4 are dummy variables for an adequacy of prenatal care index.  In this case, the first variable reflects the highest risk group—women who had no prenatal care, and the second variable reflects the medium risk group—women who had inadequate prenatal care. The reference group includes women who received adequate prenatal care—the lowest risk group.  

1a. Calculate the crude and adjusted odds ratios for the relationship between smoking and infant mortality.  Is there evidence of confounding?  Please explain your answer.

Crude OR = e0.85 = 2.34
Adjusted OR = e0.66 = 1.93
Yes, there is evidence of confounding by alcohol exposure and/or prenatal care utilization because the adjusted OR differs by 10% or more from the crude OR.

1b. Interpret the beta coefficient of 0.49 obtained for women who had no prenatal care.  What does it tell us in the context of this multivariable model?

Adjusted OR = e0.49 = 1.63
      After adjusting for smoking and drinking during pregnancy, women with no prenatal care were 1.6 times more likely to experience an infant death than women with adequate prenatal care.

1c. What is the estimated rate of infant mortality for women with no prenatal care who smoked and drank alcohol during pregnancy?

Rate of Infant Mortality = e-5.52 + 0.66(1) + 0.21(1) + 0.49(1) = 1.56%
Exercise 2

A recent case-control study (unmatched) investigated the relationship between an infant sleeping face down (coded 1) vs. face up (coded 0) and sudden infant death syndrome (SIDS) (1=yes, 0=no).  The investigators also had information about whether the infant’s crib contained bedding such as blankets, pillows, etc (1=Bedding in Crib, 0=No bedding in crib).  

They were interested in determining whether this factor was an effect modifier of the relationship between sleep position and SIDS.  Therefore, after performing stratified analysis in contingency tables, they ran a logistic regression model with an interaction term between sleep position and bedding in the crib.  The parameter estimates from this model are shown below:

                            Analysis of Maximum Likelihood Estimates

                                                Standard          Wald

            Parameter         DF    Estimate       Error    Chi-Square    Pr > ChiSq

            Intercept          1     -1.0319      0.0935      121.6919        <.0001

            SlpPos             1      1.0319      0.2746       14.1196        0.0002

            Bedding            1      0.6954      0.1609       18.6785        <.0001

            SlpPos*Bedding     1      0.8086      0.3920        4.2550        0.0391
2a. Is there evidence for effect modification of the relationship between sleep position and SIDS by whether or not there is bedding in the infant’s crib?  How did you determine your answer?

Yes, there is evidence of effect modification because the p-value for the interaction term between sleep position and bedding is significant at p<0.05.
2b. What are the stratum-specific odds ratios for the relationship between Sleep Position and SIDS, among infants with bedding in their cribs and among infants without bedding in their cribs?

OR for sleep position face down versus up, among infants with bedding in their cribs = 
e1.03(1) + 0.81(1) = 6.30

OR for sleep position face down versus up, among infants with bedding in their cribs = 
e1.03(1) + 0.81(0) = 2.80
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