


Homework #2
1. a. On average, the risk difference for cardiovascular death within 4 years between the group of women that used estrogen and the group that did not use estrogen is estimated to be 0.026 (95% CI 0.013 – 0.038), with the group that used estrogen tending to have a lower proportion of cardiovascular death. This result is significantly different from 0 (p<0.001), with a 95% CI suggesting that such observed results would not be unusual if the true risk difference between the group that used estrogen and the group that did not were anywhere between 0.013 and 0.038, with the group using estrogen tending toward lower risk of cardiovascular death.  We thus reject the null hypothesis that there is no difference in risk for cardiovascular death across groups of estrogen use vs non-use in favor of a hypothesis that cardiovascular death risk tends to be less among those that used estrogen. 3.43% of the group that died of cardiovascular disease did not use estrogen previously.
   b. No, there does not appear to be evidence of effect modification by a history of prior CVD. In generating an interaction term (estrogenXprevdis) and including it in a linear regression model assessing the risk of CVD mortality in 4 years, including estrogen, prevdis and the interaction term, the interaction term was not statistically significant (p=0.129); however, one could argue that the difference in risk among estrogen users and non-users by previous CVD was marked enough to be considered strongly though not statistically significant.
   c. Yes, there is evidence of confounding by previous CVD. The risk difference for cardiovascular death within 4 years between groups of women who did and did not use estrogen was on average closer to the null when adjusted for previous CVD. This suggests that some of the excess risk was due to previous cardiovascular disease.
   d. On average, the risk difference for cardiovascular death within 4 years between groups of women who used estrogen and those who did not, adjusted for previous CVD, is estimated to be 0.017 with the group of women not using estrogen tending to have lower risk. This result is significantly different from 0 (p=0.005), with a 95% CI suggesting that such observed results would not be unusual if the true difference in risk were anywhere between 0.005 and 0.029 with the group using estrogen tending toward lower risk of cardiovascular death. We thus reject the null hypothesis that cardiovascular death risk does not differ across groups of estrogen use or non-use in favor of a hypothesis that the mean risk for cardiovascular death tends to be less among those that use estrogen. 
   e. Yes, there is evidence of confounding on the prior disease adjusted analysis by age. Again, the risk difference for cardiovascular death within 4 years between groups of women who did and did not use estrogen was on average even closer to the null when additionally adjusted for age, suggesting that some excess risk was due to age.
   f. On average, the risk difference for cardiovascular death within 4 years between groups of women who used estrogen and those who did not, when adjusted for previous CVD and age (ie, holding age constant and having no previous CVD events) is estimated to be 0.010 with the group of women not using estrogen tending to have lower risk of cardiovascular death. This result is not, however, significantly different from 0 (p=0.103), with a 95% CI suggesting that such observed results would not be unusual if the true difference in risk were anywhere between 0.002 more and 0.021 less. We thus do not reject the null hypothesis that cardiovascular death risk does not differ across groups of estrogen use or non-use among women of the same age with no previous CVD events.
2. a. On average, the odds ratio of cardiovascular death within 4 years among the group of women using estrogen is estimated to be 0.25 times that of the group of women not using estrogen. This observation is beyond that which might be expected to occur by chance in the absence of a true difference (p=0.019, 95% CI 0.08 – 0.79). This 95% CI for the odds ratio is that the odds of cardiovascular disease death among women who used estrogen is 0.08 to 0.79 times that of women who did not (robust SE 0.15)

   b. No, there does not appear to be evidence of effect modification by a history of prior CVD. In generating an interaction term (estrogenXprevdis) and including it in a logistic regression model assessing the risk of CVD mortality in 4 years, including estrogen, prevdis and the interaction term, the interaction term was not statistically significant (p=0.925).
   c. Yes, there is evidence of confounding by previous CVD. The odds for cardiovascular death within 4 years between groups of women who did and did not use estrogen was on average closer to the null when adjusted for previous CVD. This suggests that some of the excess risk was due to previous cardiovascular disease.
   d. On average, the odds ratio of cardiovascular death within 4 years among the group of women using estrogen is estimated to be 0.34 times that of the group of women not using estrogen, when adjusted for previous CVD. This observation is within that which might be expected to occur by chance in the absence of a true difference (p=0.068). The 95% CI for the odds ratio is that the odds of cardiovascular death among women without previous CVD using estrogen is between 0.11 and 1.08 times that of women not using estrogen with the same previous CVD status (robust SE 0.006).
   e. Yes, there is evidence of confounding by age on the analysis adjusted for previous CVD. The odds for cardiovascular death within 4 years between groups of women who did and did not use estrogen  who were of the same age and previous CVD history was on average closer to the null when adjusted for age. This suggests that some of the excess risk was due to age.
   f. On average, the odds ratio of cardiovascular death within 4 years among the group of women using estrogen of a particular age and without CVD history is estimated to be 0.43 times that of the group of women not using estrogen who are of the same age and do not have prior CVD history. This observation is within that which might be expected to occur by chance in the absence of a true difference (p=0.156). The 95% CI for the odds ratio represents that the odds of CVD death among women of a particular age and without previous cardiovascular disease death using estrogen is between 0.13 and 1.38 times that of women not using estrogen of the same age and previous CVD status (robust SE 0.256).
3. a. On average, the relative risk of cardiovascular death within 4 years among the group of women using estrogen is estimated as 0.26 times that of the group of women who did not use estrogen. This result is significantly different from 1 (p=0.020), with a  95% CI suggesting that such observed results would not be unusual if the true difference in relative risk were anywhere between 0.08 and 0.81 times that of the  group of women not using estrogen (robust SE 0.150). We thus reject the null hypothesis that cardiovascular death risk does not differ across groups of estrogen use vs non-use in favor of a hypothesis that the mean relative risk for cardiovascular death tends to be lower among those that use estrogen.
   b. No, there does not appear to be evidence of effect modification by a history of prior CVD. In generating an interaction term (estrogenXprevdis) and including it in a relative risk regression model assessing the risk of CVD mortality in 4 years, including estrogen, prevdis and the interaction term, the interaction term was not statistically significant (p=0.961).
   c. As above, yes, there is evidence of confounding by previous CVD. The relative risk ratio for cardiovascular death within 4 years between groups of women who did and did not use estrogen was on average closer to the null when adjusted for previous CVD. This suggests some excess risk due to previous cardiovascular disease.
   d. On average, the relative risk of cardiovascular death within 4 years among the group of women using estrogen was estimated at 0.35 times that of the group of women who did not use estrogen, adjusted for previous CVD. This result is not significantly different from 1 (p=0.072), with a 95% CI suggesting that such observed results would not be unusual if the true difference in relative risk where between 0.11 times lower or 1.10 times greater than that of women not using estrogen (robust SE 0.204).
   e. Again, yes, there is evidence of confounding by age on the analysis adjusted for previous CVD. The relative risk ratio for cardiovascular death within 4 years between groups of women who did and did not use estrogen  who were of the same age and previous CVD history was on average closer to the null when adjusted for age. This suggests that some of the additional excess risk was due to age.
   f. On average, the relative risk of cardiovascular death within 4 years among the group of women using estrogen was estimated to be 0.43 times that of the group of women who did not use estrogen, when adjusting for age and prior CVD (ie, groups of the same age and without prior CVD). This observation is within that which might be expected to occur by chance in the absence of a true difference in relative risk (p=0.146). The 95% CI for the relative risk ratio represents that the relative risk of CVD death among women of a particular age and without previous cardiovascular disease death using estrogen is between 0.14 and 1.34 times that of women not using estrogen of the same age and previous CVD status (robust SE 0.249).
4. The conclusions reached using logistic and relative risk regression were quite similar in regard to the point estimate; however, the standard error (robust) was markedly larger using relative risk regression to model the risk ratio as the measure of association, making the odds ratio a more precise risk estimate. The risk difference, an absolute value, is very small and without context, it is difficult to interpret its clinical significance, making it a less useful measure of risk of death by estrogen use. Overall, the all 3 measures of association tended to tell the same story about risk of cardiovascular death related to estrogen use, with the OR being the preferable method of presenting these results.



