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1. A) The percent of women who never used estrogen prior to study enrollment and died of CVD within 4 years was 3.44%. The percent of women who did use estrogen prior to study enrollment and died of CVD within 4 years was 0.88%. Thus the risk difference for using estrogen prior to study enrollment and CVD mortality was -2.56%. This result is highly unusual when there is no difference in risk of CVD death by estrogen  use (P<0.0005). The 95% confidence intervals indicate that the observed results were typical of situations in which the true risk difference was between -3.78% and -1.37%.

B) The risk difference of CVD mortality and estrogen use among women with no previous CVD is -1.16% while the risk difference of CVD mortality and estrogen use among women with previous CVD is -6.59%. However there is no evidence that prior CVD modifies the effect of estrogen on CVD mortality. Based on a linear regression model of CVD mortality adjusting for previous disease and an estrogen-previous disease interaction, the observed difference in risk of 5.43% among those with and without prior CVD is not beyond that which might be expected to occur by chance in the absence of a true difference in CVD mortality across prior CVD strata (P = 0.109).

C) Prior CVD is causally positively related to CVD mortality in the general population. In this sample, those with prior CVD had a rate of estrogen use 7.65% less than those with no prior history of CVD. Since prior history of CVD is related to both the predictor of interest in the sample and the outcome in the general population and not in the causal pathway, it is a potential confounder. A linear regression model of CVD mortality predicted by estrogen use adjusted for previous CVD results in a coefficient for estrogen that is markedly different than the crude coefficient (-1.68% vs. -2.56%), confirming its role as a confounder.

D) Among groups of patients with comparable prior CVD status, the risk difference for CVD mortality and using estrogen prior to study enrollment is -1.68%. This result is highly unusual when there is no difference in risk of CVD death by estrogen  use (P =0.005). The 95% confidence intervals indicate that the observed results were typical of situations in which the true difference in risk of CVD death adjusted for prior CVD was between -2.85% and -0.50% for women who used estrogen.    

E) Age is causally positively related to CVD mortality in the general population. In this sample, age was negatively associated with estrogen use. When comparing two age groups, the proportion of women who used estrogen differed on average by 0.77% per year difference in age, with the older group tending toward lower rates of estrogen use. Since prior history of CVD is related to both the predictor of interest and the outcome and not in the causal pathway, it is a potential confounder. A linear regression model of CVD mortality predicted by estrogen use and adjusted for previous CVD and age confirms that the age variable is a confounder since it further attenuates the risk difference of estrogen and results in a coefficient markedly different from that obtained in the prior disease adjusted model (-0.96% vs. -1.68%).

F) Among groups of patients with comparable prior CVD status and ages, the risk difference for CVD mortality and using estrogen prior to study enrollment is -0.96%. This result is within the bounds of what might be expected to occur by chance when there is no difference in risk of CVD death by estrogen  use (P =0.103). The 95% confidence intervals indicate that the observed results were typical of situations in which the true difference in risk of CVD death adjusted for prior CVD and age was between -2.11% and 0.19% for women who used estrogen.


2. A) The observed odds of CVD mortality within 4 years among women who used estrogen is 0.25 times that of women who did not use estrogen. This result is highly unusual when there is no difference in odds of CVD death by estrogen use (P=0.019). The 95% confidence intervals indicate that the observed results were typical of situations in which the true odds of CVD death was between 0.08 and 0.79 times less for women who used estrogen.

B) The OR of CVD mortality and estrogen use among women with no previous CVD is 0.35 (P=0.152; 95% CI 0.08 to 1.47) while the OR of CVD mortality and estrogen use among women with previous CVD is 0.31 (P=0.259; 95% CI 0.04 to 2.35). However there is no evidence that prior CVD modifies the effect of estrogen on CVD mortality. Based on a logistic regression model of CVD mortality adjusting for previous disease and an estrogen-previous disease interaction, the observed differences in association (0.88 reduced risk among women with prior CVD) among those with and without prior CVD is not beyond that which might be expected to occur by chance in the absence of a true difference in CVD mortality across prior CVD strata (P = 0.925).

C) Prior CVD is positively related to CVD mortality in the general population. In this sample, those with prior CVD were 0.39 times as likely to use estrogen as those with no prior history of CVD. Since prior history of CVD is related to both the predictor of interest and the outcome and not in the causal pathway, it is a potential confounder. A logistic regression model of CVD mortality predicted by estrogen use adjusted for previous CVD provides further evidence that it is a confounder since the adjusted odds ratio is attenuated compared to the crude (0.34 vs. 0.25).

D) Among groups of patients with comparable prior CVD status, the observed odds of CVD mortality within 4 years among women who used estrogen was 0.34 times that of women who did not use estrogen. This result is within the bounds of what might be expected to occur by chance when there is no difference in risk of CVD death by estrogen  use (P=0.068). The 95% confidence intervals indicate that the observed results were typical of situations in which the true prior disease-adjusted odds of CVD death was between 0.11 and 1.08 times that of women who used estrogen.

E) Age is causally positively related to CVD mortality in the general population. In this sample, age was negatively associated with estrogen use. When comparing two age groups, the odds of women using estrogen was 0.91 per year difference in age, with the older group tending toward lower rates of estrogen use. Since prior history of CVD is related to both the predictor of interest and the outcome and not in the causal pathway, it is a potential confounder. A logistic regression model of CVD mortality predicted by estrogen use and adjusted for previous CVD and age provides further evidence that the age variable is a s confounder since the estrogen coefficient is further attenuated compared to the prior diseases only model (OR’s of 0.43 vs. 0.34).

F) Among groups of patients with comparable prior CVD status and ages, the observed odds of CVD mortality within 4 years among women who used estrogen was 0.43 times that of women who did not use estrogen. This result is within the bounds of what might be expected to occur by chance when there is no difference in risk of CVD death by estrogen  use (P=0.156). The 95% confidence intervals indicate that the observed results were typical of situations in which the true age and prior disease-adjusted odds of CVD death is between 0.13 and 1.38 times that of women who used estrogen.


3. A) The observed risk of CVD mortality within 4 years among women who used estrogen was 0.26 times that of women who did not use estrogen. This result is highly unusual when there is no difference in the risk of CVD death by estrogen use (P=0.020). The 95% confidence intervals indicate that the observed results were typical of situations in which the true relative risk (RR) of estrogen use and CVD death was between 0.08 and 0.81.

B) The RR of estrogen use and CVD mortality among women with no previous CVD is 0.36 (P=0.154; 95% CI 0.09 to 1.47) while the RR of estrogen use and CVD mortality among women with previous CVD is 0.33 (P=0.272; 95% CI 0.05 to 2.35). However there is no evidence that prior CVD modifies the effect of estrogen on CVD mortality. Based on a RR regression model of CVD mortality adjusting for previous disease and an estrogen-previous disease interaction, the ratio of the observed RR’s (0.94) among those with and without prior CVD is not beyond that which might be expected to occur by chance in the absence of a true difference in CVD mortality across prior CVD strata (P = 0.961).

C) Prior CVD is positively related to CVD mortality in the general population. In this sample, those with prior CVD were 0.42 times as likely to use estrogen as those with no prior history of CVD. Since prior history of CVD is related to both the predictor of interest and the outcome and not in the causal pathway, it is a potential confounder. A RR regression model of CVD mortality predicted by estrogen use adjusted for previous CVD further suggests that it is a confounder since the RR for estrogen is attenuated from 0.26 to 0.34.

D) Among groups of patients with comparable prior CVD status, the observed RR of estrogen use and CVD mortality within 4 years was 0.34. This result is within the bounds of what might be expected to occur by chance when there is no difference in risk of CVD death by estrogen  use (P=0.071). The 95% confidence intervals indicate that the observed results were typical of situations in which the true prior disease-adjusted RR of CVD death was between 0.08 and 1.11.

E) Age is causally positively related to CVD mortality in the general population. In this sample, age was negatively associated with estrogen use. When comparing two age groups, the RR of women using estrogen was 0.93 per year difference in age, with the older group tending toward lower rates of estrogen use. Since prior history of CVD is related to both the predictor of interest and the outcome and not in the causal pathway, it is a potential confounder. A logistic regression model of CVD mortality predicted by estrogen use and adjusted for previous CVD and age provides further evidence that the age variable is a confounder since the RR is attenuated compared to the prior disease-only-adjusted model (0.30 vs. 0.34).

F) Among groups of patients with comparable prior CVD status and ages, the observed RR of estrogen use and CVD mortality within 4 years was 0.30. This result is within the bounds of what might be expected to occur by chance when there is no true difference in risk of CVD death by estrogen  use (P=0.071). The 95% confidence intervals indicate that the observed results were typical of situations in which the true age and prior disease-adjusted RR of estrogen use and CVD death is between 0.08 and 1.10. 

4. The three conclusions were very similar: a statistically significant protective association between estrogen and CVD mortality was observed initially; prior disease status did not seem to modify the effect; but prior disease status and age confounded the relationship and, when adjusted for, resulted in an insignificant protective relationship between estrogen and CVD mortality.

The results from the risk difference model are more easily interpretable as the coefficient is just the difference in incidence rates of CVD mortality among groups differing in estrogen use. However, the difference fails to capture the relative contribution of using estrogen to the risk of CVD mortality, which the OR and RR measures capture. The OR and RR measures provide very similar results because when the risk is small, as is the case with CVD mortality, the OR approximates the RR. In this cohort study the RR measure would be most appropriate. 
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