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Homework #3
Question 1

1. Perform a statistical regression analysis evaluating an association between serum LDL and 5 year all-cause mortality by comparing the odds of death within 5 years across groups defined by whether the subjects have high serum LDL (“high” = LDL > 160 mg/dL). In your regression model, use an indicator of death within 5 years as your response variable, and use an indicator of high LDL as your predictor. (Only give a formal report of the inference where asked to.)
a. Is this a saturated regression model? Explain your answer.

Yes this is a saturated regression model because there are two groups and two parameters.   The binary predictor variable only has two values (those with high LDL and those with low LDL).  The logistic regression model has two parameters (eβ0, eβ1). 

b. For subjects with low LDL, what is the estimated odds of dying within 5 years? What is the estimated probability of dying within 5 years? How do these estimates compare to the observed proportion of subjects with low LDL dying within 5 years? 
The estimated odds of subjects with low LDL dying within 5 years = .2046784 + .7739745(0) = 0.205  This figure was calculated from the logistic regression function using death within five years as a response and high LDL as a predictor and using robust standard error estimates.  
The estimated odds of subjects with low LDL (X=0) equals the intercept of the equation. 

For subjects with low LDL, the observed odds of dying within five years = p/1-p = (105/618)/1-(105/618) = 0.205.  

For subjects with low LDL, the estimated probability of dying within 5 years = odds / (1 + odds) = 0.205/1.205=0.170 (17%).
Overall, the observed probability of dying within 5 years is 121/735 = 0.165 = 16.5%.  

The observed proportion of subjects with low LDL dying within 5 years is 105/618= 0.170 (17%).   Rounded to three significant figures, this is the same as the estimated probability of dying within 5 years calculated from the estimated odds of dying using the regression function.  

The observed proportion is also the numerator of the odds calculation for the observed odds of subjects with low LDL dying within five years.  The observed odds is the same as the estimated odds calculated using the regression function. 
The observed proportion of subjects with low LDL dying within five years is higher by 0.0053 (0.53%) than the general probability of dying within five years (3.2% increase in probability).  
Logistic regression with robust standard error estimates indicates that the odds of dying within 5 years is 29.2% higher (odds ratio = 1.29) in the low LDL group though this estimate is not statistically significant (p=0.377).  A 95% confidence interval suggests this observation is not unusual if the low LDL group has an odds of death within five years that is anywhere from 26.8% lower to 128% higher (95% CI for odds ratio: 0.732, 2.28).

c. For subjects with high LDL, what is the estimated odds of dying within 5 years? What is the estimated probability of dying within 5 years? How do these estimates compare to the observed proportion of subjects with high LDL dying within 5 years? 

For subjects with high LDL the estimated odds of dying within five years is 0.1584158+ 1.292032(0) = 0.158.
This figure was calculated from the logistic regression function using death within five years as a response and low LDL as a predictor and robust standard error estimates.  The estimated odds of subjects with high LDL (X=0) equals the intercept of the equation. 

For subjects with high LDL, the observed odds of dying within five years = p/1-p = (16/117)/1-(16/117) = 0.158.  

For subjects with high LDL, the estimated probability of dying within five years== odds / (1 + odds) = 0.158/1.158=0.136 (13.6%)
The observed proportion of subjects with high LDL dying within 5 years is 16/117=0.137 (13.7%). 

The observed proportion of subjects with high LDL dying within 5 years is almost exactly the same as the estimated proportion calculated using the intercept of the logistic regression equation of low LDL and death within five years.  The observed proportion is the numerator of the odds calculation for the observed odds of subjects with high LDL dying within five years. 

For all subjects, the estimated probability of dying within 5 years is 121/735 = 0.165 = 16.5%.  The observed proportion of subjects with high LDL dying within five years is lower by 0.0217 (2.17%) than the general probability of dying within five years (13.1% decrease in probability).  

Logistic regression with robust standard error estimates indicates that the odds of dying within 5 years is 22.6% lower (odds ratio = 0.774) in the high LDL group though this estimate is not statistically significant (p=0.377).  A 95% confidence interval suggests this observation is not unusual if the low LDL group has an odds of death within five years that is anywhere from 56.1% lower (odds ratio = 0.439) to 36.6% higher (odds ratio = 1.37).

d. Give full inference regarding the association between 5 year mortality and high LDL levels. How does this differ from the inference that was made on problems 5 and 6 of homework #1? What is the source of any differences?
Logistic regression with robust standard error estimates indicates that the odds of dying within 5 years is 22.6% lower (odds ratio = 0.774) in the high LDL group though this estimate is not statistically significant (two-sided p=0.377).  A 95% confidence interval suggests this observation is not unusual if the low LDL group has an odds of death within five years that is anywhere from 56.1% lower (odds ratio = 0.439) to 36.6% higher (odds ratio = 1.37).  We cannot reject the null hypothesis that the odds of dying within five years among individuals with high LDL levels is not different from the odds of dying within five years among individuals with low LDL levels. 
The inference made on problem 5 of homework 1 was for the differences in proportions dying within five years between high and low cholesterol groups analyzed using the Pearson’s chi-squared test.  Problem 6 analyzed the differences in proportions surviving beyond five years between high and low cholesterol groups using the Pearson’s chi-squared test.  

The analysis using the Pearson’s chi-squared test is expressed in terms of the difference in proportions dying within five years between low and high cholesterol groups rather than the odds ratio between groups.  Logistic regression focuses on the ratio of the odds between groups whereas the Pearson’s chi-squared test examines the differences between groups.  Both analysis yield a high p-value that indicates a failure to reject the null hypothesis of no difference – but the null hypothesis for logistic regression is regarding no difference in the odds of dying (p/(1-p) whereas the null hypothesis for the Pearson’s chi-squared test is no difference in the proportions dying.

e. How would the answers to parts a-c change if I had instead asked you to fit a logistic regression model using the indicator of death within 5 years as your response variable, but using an indicator of low LDL as your predictor? What if we had used an indicator of survival for at least 5 years as the response variable?

Logistic regression with robust standard error estimates indicates that the odds of dying within 5 years is 29.2% higher (odds ratio = 1.29) in the low LDL group though this estimate is not statistically significant (two-sided p=0.377).  A 95% confidence interval suggests this observation is not unusual if the low LDL group has an odds of death within five years that is anywhere from 26.8% lower to 128% higher (95% CI for odds ratio: 0.732, 2.28).  We cannot reject the null hypothesis that the odds of dying within five years among individuals with low LDL levels is not different from the odds of dying within five years among individuals with high LDL levels.  The  p-values remain the same.  The odds point estimate and confidence interval changes based on the reparameterization to examine the low-LDL group.
If the response variable were reparameterized as survival for at least five years, then logistic regression with robust standard error estimates indicates that the odds of surviving at least 5 years is 22.6% lower (odds ratio = 0.774) in the low LDL group though this estimate is not statistically significant (p=0.377).  A 95% confidence interval suggests this observation is not unusual if the low LDL group has an odds of survival that is anywhere from 56.1% lower (odds=0.439) to 36.6% higher (odds=1.366).  We cannot reject the null hypothesis that the odds of survival at least five years among individuals with low LDL levels is not different from the odds of survival at least five years among individuals with high LDL levels.  The p-value and failure to reject the null hypothesis remains the same.  The reparameterization to focus on five-year survival changes the odds ratio point estimate and confidence interval.
f. In parts a-d of this problem, we described the distribution of death within 5 years across groups defined by LDL level. What if we fit a logistic regression model mimicking the approach used in problems 1 – 4 of homework #2, where we described the distribution of LDL across groups defined by vital status? How would our answers to parts a-c change? 
The logistic regression model fitted above is predicated on high or low cholesterol group as the predictor of interest and five-year death as the response variable.  Cholesterol level was converted from a continuous variable to a dichotomous variable.  
If the focus were reversed to examine the distribution of LDL as a dichotomous variable across groups defined by death within five years, the answers in parts a-c would not change. 
However, if the focus were on the distribution of LDL as a continuous variable across groups defined by death within five years, the answer would change because the frame of the question and analysis would change.  That is, with each increase by 1 mg/dL of LDL the odds of dying within five years would decrease by 0.774% (odds ratio = 0.992) though this estimate is not statistically significant (p=0.019).  We therefore cannot reject the null hypothesis of no association between a change in LDL and the odds of dying. The 95% confidence interval suggests this observation is not unusual if the odds of dying within five years increases anywhere between 1.4%  to 0.1% for every 1 mg/dL increase in serum LDL (95% CI for odds ratio: 0.986, 0.999).  The p-value/significance level, odds ratio, 95% confidence interval and nature of the question changes if the focus were shifted to examine the distribution of LDL as a continuous variable across groups defined by vital death status.  
The refitted model is no longer a saturated model because only two parameters are available to fit a range of LDL levels ranging continuously from 11 mg/dL to 247 mg/dL.   Because we are not dichotomizing LDL by high and low levels, we no longer have a model that estimates probabilities by dichotomized groups.  Of course, the observed odds and probabilities remain the same. 
Question 2

2. Perform a statistical regression analysis evaluating an association between serum LDL and 5 year all-cause mortality by comparing the differences in the probability of death within 5 years across groups defined by whether the subjects have high serum LDL (“high” = LDL > 160 mg/dL). In your regression model, use an indicator of death within 5 years as your response variable, and use an indicator of high LDL as your predictor. (Only give a formal report of the inference where asked to.)

a. Is this a saturated regression model? Explain your answer.

Yes this is a saturated regression model because there are two groups and two parameters.   The binary predictor variable only has two values (those with high LDL and those with low LDL).  The linear regression model has two parameters (the slope β1 and the intercept β0). 

b. For subjects with low LDL, what is the estimated probability of dying within 5 years? What is the estimated odds of dying within 5 years? How do these estimates compare to the observed proportion of subjects with low LDL dying within 5 years? 

For subjects with low LDL, the estimated probability of dying within 5 years is 0.1699029 - 0.0331508(0) =0.1699029 =  0.170.  This figure was calculated using a linear regression model using robust standard error estimates.
For subjects with low LDL, the estimated odds of dying within 5 years = p/(1-p) = 0.1699029 /(1-0.1699029) = 0.205.

For subjects with low LDL, the observed odds of dying within five years = p/1-p = (105/618)/1-(105/618) = 0.205.  

The observed proportion of subjects with low LDL dying within 5 years is 105/618= 0.1699029= 0.170 (17%).   The observed proportion is the same as the estimated probability of subjects with low LDL dying within 5 years calculated from the linear regression function using robust standard error estimates.  The observed proportion is the numerator of the odds calculation.
c. For subjects with high LDL, what is the estimated probability of dying within 5 years? What is the estimated odds of dying within 5 years? How do these estimates compare to the observed proportion of subjects with high LDL dying within 5 years? 

For subjects with high LDL, the estimated probability of dying within 5 years is 0.1699029 - 0.0331508(1) =0.1367521=  0.137 (13.7%).  The estimated probability was calculated using the linear regression function of death within five years and high LDL using robust standard error estimates.
For subjects with high LDL, the estimated odds of dying within 5 years is p/(1-p)=0.137/(1-0.137)=0.158.

The observed proportion of subjects with high LDL dying within 5 years is 16/117=0.137 (13.7%). The estimated probability calculated using the linear regression function is the same as the observed proportion.  The observed proportion is the numerator of the estimated odds of dying. 
d. Give full inference regarding the association between 5 year mortality and high LDL levels. How does this differ from the inference that was made on problems 5 and 6 of homework #1? What is the source of any differences?

Linear regression using robust standard error estimates indicates that individuals in the high cholesterol group have a 3.32% lower likelihood (β1= -0.0332) of dying within five years then individuals in the low cholesterol group.  The result is not statistically significant however (two-sided p=0.347).  We fail to reject the null hypothesis of no difference in five-year mortality between high and low cholesterol groups. 
The estimated robust standard error is 0.0352, which leads to a 95% confidence interval consistent with anywhere between a 10.2% (-0.102) lower chance of five-year mortality among the high-cholesterol group to a 3.60% greater chance of five year mortality (0.0360).
The inference made on problem 5 of homework 1 was for the differences in proportions dying within five years between high and low cholesterol groups analyzed using the Pearson’s chi-squared test.  Problem 6 analyzed the differences in proportions surviving beyond five years between high and low cholesterol groups using the Pearson’s chi-squared test.  Using the Pearson’s chi-squared test, we found a 3.91% lower probability of five-year mortality in subjects with a higher cholesterol level and a 95% confidence interval between -10.9% to 3.14%.  

Thus, the estimated five-year mortality probability using the Pearson’s chi-squared test was just slightly different by 0.59% (0.0059).  The confidence intervals also were just slightly different by an absolute value of 0.007 and 0.0046.  The slight differences in the probability estimates are due to differences in the calculation of the robust standard error estimates used for the linear regression model and to differences in the method of fitting the regression line.

e. How would the answers to parts a-c change if I had instead asked you to fit a regression model using the indicator of death within 5 years as your response variable, but using an indicator of low LDL as your predictor? What if we had used an indicator of survival for at least 5 years as the response variable?

If the regression model used an indicator of low LDL rather than high LDL as the predictor, then the sign of the slope changes but its absolute value remains the same.  The directionality changes to indicate that individuals in the lower LDL group have a 3.32% greater likelihood of five-year mortality than individuals in the high LDL group.  Because the point estimates changes sign, the 95% confidence interval also shifts to -3.60% to 10.2%.  The robust standard error and two-sided p-value remain the same.
If the regression model used an indicator of survival for at least 5 years as the response variable rather than 5-year mortality, but kept high LDL as the predictor, then again the sign of the slope changes but its absolute value remains the same.  The directionality changes to indicate that individuals in the higher LDL group have a 3.32% greater likelihood of five-year survival than individuals in the low LDL group.  Because the point estimates changes sign, the 95% confidence interval also shifts to -3.60% to 10.2%.  The robust standard error and two-sided p-value remain the same.
f. In parts a-d of this problem, we described the distribution of death within 5 years across groups defined by LDL level. What if we fit a regression model mimicking the approach used in problems 1 – 4 of homework #2, where we described the distribution of LDL across groups defined by vital status? How would our answers to parts a-c change?

The linear regression model fitted above is predicated on high or low cholesterol group as the predictor of interest and five-year death as the response variable.  Cholesterol level was converted from a continuous variable to a dichotomous variable.  If the focus were reversed and modified to examine the distribution of LDL as a continuous variable across groups defined by death within five years, the answers in parts a-c would change as follows:

The new slope describes the difference in mean LDL level between high and low LDL groups (similar to the t-test for the difference in means).  The new slope of 8.5 indicates that the five-year survival group has an 8.5 mg/dL greater mean serum LDL level.  The robust standard error, p-value and 95% confidence interval all also change.  
The robust standard error is 3.57 mg/dL and the 95% confidence interval indicates a true difference in mean LDL of anywhere between 1.50 mg/dL to 15.5 mg/dL. The results are still not statistically significant at an α = 0.01 level because the two-sided p-value=0.017.  We therefore fail to reject the null hypothesis of no difference in mean LDL between groups.  

The refitted model is no longer a saturated model because only two parameters are available to fit a range of LDL levels ranging continuously from 11 mg/dL to 247 mg/dL.   Because we are not dichotomizing LDL by high and low levels, we no longer have a model that estimates probabilities by dichotomized groups.  Of course, the observed odds and probabilities remain the same. 
Question 3

3. Perform a statistical regression analysis evaluating an association between serum LDL and 5 year all-cause mortality by comparing the ratios of the probability of death within 5 years across groups defined by whether the subjects have high serum LDL (“high” = LDL > 160 mg/dL). In your regression model, use an indicator of death within 5 years as your response variable, and use an indicator of high LDL as your predictor. (Only give a formal report of the inference where asked to.)

a. Is this a saturated regression model? Explain your answer.

Yes this is a saturated regression model because there are two groups and two parameters.   The binary predictor variable only has two values (those with high LDL and those with low LDL).  The poisson logistic regression model has two parameters (eβ0, eβ1). 

b. For subjects with low LDL, what is the estimated probability of dying within 5 years? What is the estimated odds of dying within 5 years? How do these estimates compare to the observed proportion of subjects with low LDL dying within 5 years? 

For subjects with low LDL, the estimated probability of dying within 5 years is 0.170 (17%), modeled by the equation Lograte= -1.772528  - 0.2170571 (0) = -1.772528.  This figure was calculated using poisson regression using standard error estimates. 
Rate 
= exp-1.772528  = .16990293 =  0.170
The estimated odds of dying within 5 years is p/(1-p) =  0.1699029 /(1-0.1699029) = 0.205.

The observed proportion of subjects with low LDL dying within 5 years is 105/618= 0.170 (17%).   

The observed proportion is the same as the estimated probability of subjects with low LDL dying within 5 years calculated from the poisson regression function using robust standard error estimates.  The observed proportion is the numerator of the odds calculation.

c. For subjects with high LDL, what is the estimated probability of dying within 5 years? What is the estimated odds of dying within 5 years? How do these estimates compare to the observed proportion of subjects with high LDL dying within 5 years? 

For subjects with high LDL, the estimated probability of dying within 5 years is 0.137 (13.7%), modeled by the equation Lograte= -1.772528  - 0.2170571 (1) = -1.9895851.  This figure was calculated using poisson regression using standard error estimates. 

Rate 
= exp-1.9895851= 0.13675215 = 0.137 (13.7%).
For subjects with high LDL, the estimated odds of dying within 5 years is p/(1-p)=0.137/(1-0.137)=0.158.

The observed proportion of subjects with high LDL dying within 5 years is 16/117=0.137 (13.7%). 

The estimated probability calculated using the poisson regression function using robust standard error estimates is the same as the observed proportion.  The observed proportion is the numerator of the estimated odds of dying.
d. Give full inference regarding the association between 5 year mortality and high LDL levels. How does this differ from the inference that was made on problems 5 and 6 of homework #1? What is the source of any differences?

From Poisson regression analysis using robust standard error estimates, we estimate that the ratio of the five-year mortality rate of high-LDL individuals compared to low-LDL individuals is 0.805.  The five-year mortality rate for high-LDL individuals is 0.137 (13.7%) compared to a 0.170 (17%) mortality rate for low-LDL individuals – a difference of 3.3%.  A 95% confidence interval suggests that this observation is not unusual if the ratio of the five-year mortality rates is anywhere from 0.494 to 1.31.  The results are not statistically significant (two-sided p=0.383) and the 95% confidence interval contains 1.   Therefore we cannot reject the null hypothesis of no difference in five-year mortality between high and low-LDL groups.
The inference made on problem 5 of homework 1 was for the differences in proportions dying within five years between high and low cholesterol groups analyzed using the Pearson’s chi-squared test.  Using the Pearson’s chi-squared test, we found a 3.91% lower probability of five-year mortality in subjects with a higher cholesterol level and a 95% confidence interval between -10.9% to 3.14%.  
In contrast, Poisson regression focused on the ratio of the five-year mortality rates and tested whether the ratio was different than 1 (the null hypothesis of equivalent rates between groups).  By exponentiation of the intercepts, however, we could determine the five-year mortality rate by groups and the difference in rates.  The calculated difference in rates differed slightly between the Poisson figures and the chi-squared test because of the fitted model in the Poisson regression and the use of robust standard error estimates.
e. How would the answers to parts a-c change if I had instead asked you to fit a regression model using the indicator of death within 5 years as your response variable, but using an indicator of low LDL as your predictor? What if we had used an indicator of survival for at least 5 years as the response variable?

If the regression model used an indicator of low LDL rather than high LDL as the predictor, then the sign of the log slope changes and the exponentiated rate ratio changes to 1.24 from 0.805.  The 95% confidence interval for the rate ratio also changes as does the log intercept and exponentiated intercept to represent the estimated probability of five-year mortality for subjects with high LDL of 0.137.  The p-value and robust standard error estimate remain the same.
If the regression model used an indicator of survival for at least 5 years as the response variable rather than 5-year mortality, but kept high LDL as the predictor, then all the values change.  The rate ratio for five-year survival of the high LDL individuals compared to low-LDL individuals is 1.04.  A 95% confidence interval suggests that this observation is not unusual if the ratio of the five-year survival rates is anywhere from 0.959 to 1.13.  The results are not statistically significant (two-sided p=0.340) and the 95% confidence interval contains 1.   Therefore we cannot reject the null hypothesis of no difference in five-year survival between high and low-LDL groups.

f. In parts a-d of this problem, we described the distribution of death within 5 years across groups defined by LDL level. What if we fit a regression model mimicking the approach used in problems 1 – 4 of homework #2, where we described the distribution of LDL across groups defined by vital status? How would our answers to parts a-c change?

The logistic regression model fitted above is predicated on high or low cholesterol group as the predictor of interest and five-year death as the response variable.  Cholesterol level was converted from a continuous variable to a dichotomous variable.  If the focus were reversed and modified to examine the distribution of LDL as a continuous variable across groups defined by death within five years, the answers in parts a-c would change as follows:

The ratio of the LDL over the five-year period between groups dying within five years and groups surviving beyond five years is 0.933.  A 95% confidence interval suggests that this observation is not unusual if the ratio of the LDL over the five-year period between groups is anywhere from 0.880 to 0.989.  The results are not statistically significant at the α=0.01 level (two-sided p=0.020).   Therefore we cannot reject the null hypothesis of no difference in LDL over the five-year period between high and low-LDL groups.

The refitted model is no longer a saturated model because only two parameters are available to fit a range of LDL levels ranging continuously from 11 mg/dL to 247 mg/dL.   Because we are not dichotomizing LDL by high and low levels, we no longer have a model that estimates probabilities by dichotomized groups.  Of course, the observed odds and probabilities remain the same. 
Question 4

4. Perform a regression analysis of the distribution of death within 5 years across groups defined by the continuous measure of LDL. (In all cases we want formal inference.) 
a. Evaluate associations between 5 year mortality and LDL using risk difference (RD: difference in probabilities).
Method: Linear regression incorporating robust standard error estimates and the Huber-White Sandwich estimator was used to evaluate the association between five-year mortality as the response variable and LDL as a continuous predictor variable.  
Inferences:
Linear regression using robust standard error estimates indicated that the five-year mortality group has 0.00103 mg/dL less mean serum LDL level than the five-year survival group.  The 95% confidence interval indicates a true difference in mean LDL of anywhere between -0.00188 mg/dL to -0.000185 mg/dL. The results are not statistically significant at an α = 0.01 level, however (two-sided p-value=0.017).  We therefore fail to reject the null hypothesis of no difference in mean LDL between groups.  
b. Evaluate associations between 5 year mortality and LDL using risk ratio (RR: ratios of probabilities).
Method: Poisson regression using robust standard error estimates was used to evaluate the association between five-year mortality as a response variable and LDL as a continuous predictor variable.  
Inferences:

From Poisson regression analysis using robust standard error estimates, we estimate that the ratio of the five-year mortality rate for each 1 mg/dL increase in LDL is 0.994.  A 95% confidence interval suggests that this observation is not unusual if the ratio of the five-year mortality rates is anywhere from 0.988 to 0.999.  The results are not statistically significant at the α = 0.01 level (two-sided p=0.018).   Therefore we cannot reject the null hypothesis of no difference in five-year mortality between individuals that differ in LDL levels.
c. Evaluate associations between 5 year mortality and LDL using odds ratio (OR: ratios of odds)

Method: Logistic regression using robust standard error estimates was used to evaluate the association between five-year mortality as the response variable and LDL as a continuous predictor variable.  

Inferences:
Logistic regression using robust standard error estimates suggested that with each increase by 1 mg/dL of LDL the odds of dying within five years decreases by 0.774% (odds ratio = 0.992).  The 95% confidence interval suggests this observation is not unusual if the odds of dying within five years increases anywhere between 1.4%  to 0.1% for every 1 mg/dL increase in serum LDL (95% CI for odds ratio: 0.986, 0.999).  The estimate is not statistically significant however at the α = 0.01 level (two-sided p=0.019).  We therefore cannot reject the null hypothesis of no association between a change in LDL and the odds of dying. 
d. How do your conclusions about such an association from this model compare to your conclusions reached in problems 1-3 of this homework and problems 2 and 4 of homework #2? Which analyses would you prefer a priori.?
All the analyses found no statistically significant association between LDL level, whether as a dichotomous variable or continuous variable, and five-year mortality.  (P>0.01).  Under any of the analyses we cannot reject the null hypothesis of no difference in mortality by LDL level.
A priori, I would prefer linear regression using the Huber-Sandwich estimator and robust standard error estimates or the t-test that allows the possibility of unequal variances to examine the risk difference because this is the most accessible figure to communicate to a wide audience.  People more intuitively can process and understand risk probabilities and differences in risk probabilities.  
In contrast, odds, odds ratios and risk ratios are harder for people to process.  Effective communication of the meaning of the figures is more cumbersome and requires more exposition.

Public health impact is usually best quantified by the risk difference. The risk difference can be used to estimate the affected number of people in a population.
For the foregoing reason, I would prefer linear regression using robust standard error estimates upon five-year mortality as a response variable and categorized LDL levels by clinically significant thresholds as the predictor variable.

If there were major nonlinearities, however, then I would consider turning to presentation using logistic regression and the odds ratio.  

If there are concerns with effect modification, which are more likely to show in a proportion scale between 0 and 1, I might also turn to the odds ratio, which operates on a wider scale between 0 and infinity.  

If the event were rare and I had to use case-control sampling, then I might also turn to the odds ratio.

While the risk ratio and Poisson regression has the disadvantage of being unintuitive in terms of communication, it could be useful in presenting associations when studying rare events.  Associations based on differences that are small in magnitude are better-presented as a ratio.

