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1. [bookmark: _GoBack]A. From an unadjusted linear regression analysis, we estimate a risk difference of -0.0256, with women who have used estrogen at less risk of CVD death.  This result is significantly different from 0 (p<0.0005), with a 95% CI suggesting that such observed results would not be unusual if the true risk difference were between -0.0378 and -0.0134.  
B. If we conduct the analysis in each subgroup (those who have had previous CVD, those who have not), we the risk differences do not agree.  Among those individuals who have not experienced previous CVD, women who have taken estrogen therapy have less risk, with a risk difference of -0.0116.  Among women who have experienced previous CVD, women who have had estrogen therapy are also at less risk of CVD death within four years, with a higher risk difference at -0.0659. This is the analysis we would do if our scientific question were particularly interested in assessing subgroups.  However, to formally test for effect modification, we would conduct a regression using a saturated model, including the interaction of prevdis and estrogen.  This model does not find the interaction of previous CVD disease and estrogen treatment to be statistically different from zero (p=0.129). The data cannot statistically prove effect modification.
C. A linear regression analysis of CVD death on estrogen therapy adjusting for previous CVD disease does not significantly change the estimated RD of estrogen therapy.  This suggests that previous CVD does not confound the association between estrogen therapy and CVD death within four years. We estimate a risk difference of -0.0168 (95% CI:  -0.0286,  -0.00503).  This result is still significantly different from 0 (p<0.005).
D. See above.  After adjusting for previous CVD, we estimate that women who have had estrogen therapy are at less risk of CVD death, with a risk difference of -0.0168. This result is significantly different from 0 (p<.005), with a 95% CI suggesting that such observed results would not be unusual if the true risk difference were between -0.0286 and  -0.00503.  
E. We can assume that age is associated with our outcome of interest (death within four years) within the population, and indeed, in our data we find that a regression of CVD death within four years on just age is statistically significant (p<0.0005).  Confounding will exist if age is also correlated with our predictor of interest in our sample.  A linear regression of estrogen therapy on age finds that estrogen therapy is less likely with age (p<0.0005).  Age is associated with our outcome and our predictor—there is confounding.
F. A linear regression of CVD death within four years on estrogen therapy adjusting for previous CVD disease and age estimates a risk difference of -0.00959, with women who have had estrogen therapy less likely to experience CVD death within four years.  95% CI suggest that such observed results would not be unusual if the true risk difference were between -0.029 and 0.00994.  This result is not statistically different from 0 (p=0.336).  We conclude that estrogen therapy is not associated with risk of CVD death within four years.
2. 	A. An unadjusted logistic regression of CVD Death within 4 years on estrogen treatment finds that women who have had estrogen treatment are at a lower risk of CVD death within 4 years, 
estimating an odds ratio of 0.250. This result would be typical if the true value were between 
0.0786 and 0.795.  This OR is not significantly different from 1 (p=0.019).
B. A saturated logistic regression model does not find that the interaction of previous CVD disease and estrogen treatment is significant (p=0.925).
C.  Confounding exists if there is an association between previous CVD and estrogen therapy, and a relationship between previous CVD and death.  A logistic regression of CVD death in 4 years on previous CVD finds that individuals with a prior history of CVD have much higher odds of CVD death in 4 years (OR 6.29, P<0.0005).  A regression of estrogen therapy on previous CVD also finds an association: women who have had previous CVD have lower odds of having had estrogen therapy (OR=0.385, p<0.0005).  We conclude confounding may be a factor.
D. A logistic regression of CVD death within 4 years on estrogen treatment, adjusted for previous CVD finds a statistically insignificant association between estrogen therapy and death.  The model estimates an OR of 0.338, with women who have had estrogen therapy at lower odds of CVD death within 4 years.  This estimate would be typical if the true OR were between 0.105 and 1.08.  The estimated OR is not significantly different from 1 (p=0.068).
E. Confounding exists if age is associated with our predictor and our outcome.  A regression of CVD Death on age finds a strong relationship—odds of CVD death are 12% higher between groups differing in one year, with older individuals at higher odds of CVD death (p<0.0005). A logistic regression of estrogen therapy on age also finds an association (OR =0.914, p<0.0005).  We conclude the relationship between estrogen therapy and CVD death is confounded by age.
F. A logistic regression of CVD Death within 4 years on estrogen, adjusted for previous CVD and age, estimates that women who have taken estrogen therapy have odds 58% lower of death in four years.  This odds ratio (0.427) would be typical if the true OR were between 0.132 and 1.38.  However, this OR is not statistically different from 1, p=0.156.  The data does not support an association between estrogen therapy and risk of CVD Death after adjusting for previous CVD and age.
3. 	A. A regression of CVD death within 4 years on estrogen treatment finds no statistically significant association between CVD death and estrogen.  The regression estimates a risk ratio of 0.257, with women who have taken estrogen at lower risk of death.  This estimate is typical if the true risk ratio were between 0.082 and 0.807.  However, this ratio not found to be significantly different from 1 (p=0.020).
	 B. A regression of CVD death on estrogen therapy does not find the interaction of estrogen therapy and previous CVD to be significant: p=0.961.
	C. Confounding exists if there is a relationship between previous disease and estrogen (our POI) and CVD Death (our outcome).  A regression of estrogen on previous disease finds a statistically significant association, with women who have had previous CVD disease being less likely to have had estrogen therapy (RR=0.419, P<0.0005).  Similar analysis finds a very strong relationship between previous CVD and CVD Death: RR=5.78, P<0.0005.  Women who have had previous CVD are at higher risk of CVD death.  Previous CVD is associated in our sample with both the POI and the outcome, so we do need to worry about confounding.
	D. A regression of CVD death within 4 years on estrogen treatment, adjusted for previous CVD, finds no statistically significant association between CVD death and estrogen.  The regression estimates a risk ratio of 0.349, with women who have had estrogen therapy at lower risk of CVD death.  This result would be typical of a true RR between 0.111 and 1.10.  This RR is not significantly different from 1 (P=0.072)
	E. Confounding exists if age is associated with our predictor and our outcome. A regression of CVD death on age finds an association: RR=1.11, p<0.0005. Older individuals are at higher risk of CVD death. A similar regression also finds an association between estrogen therapy and age, with older women being less likely to have received estrogen therapy (RR=.923, p<0.0005).  Age in our sample is associated with our POI and outcome, we need to be worried about confounding.
	F. A regression of CVD Death within 4 years on estrogen, adjusting for age and previous CVD finds no statistically significant association between estrogen therapy and CVD death.  The model estimates a RR of 0.435, with women who have had estrogen therapy at lower risk of CVD death.  This result would be typical of a true RR between 0.138 and 1.37.  However, this RR is not statistically different from 1: p=0.155
4.  	I think the RD is the most immediately interpretable statistic for the public and policy makers.  It is a direct difference in proportions of those with disease between exposed and unexposed groups.  However, with a binary outcome, we are far more accustomed to using logistic regressions.  Moreover, it seems that the RD model is the most impacted by the confounding—the unadjusted analysis finds an association between estrogen therapy and CVD death.   In the RR and OR models, the collapsed data does not find a statistically significant relationship between estrogen and death.  I find the OR the best compromise between interpretability and sensitivity to the data.
