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1.
Methods: Mean, standard deviation, minimum, and maximum are presented for the continuous  variables (age, observation time, serum bilirubin levels) and percentages are presented for the binary variables (sex).The summary statistics are presented for the overall sample and stratified by outcome of interest, death from any cause. Observation time was divided by 365 to present in years instead of days.  Individuals  missing data were excluded  from only the analyses  that  involved  the missing data. 

Inference: There were 416 subjects  overall. 106 subjects  were missing data on sex. Those who died of any cause tended to be male, older, have higher levels of serum bilirubin, and be observed for less time. The population  is primarily female, so sex will have to be adjusted for  to make conclusions about the general population. 
	
	Entire population
	Death from any cause
	No death

	
	%(n)
	%(n)
	%(n)

	Female
	88.46 (276)
	82.4 (103)
	92.5 (173)

	
	Mean (SD)
	Min, Max
	Mean (SD)
	Min, Max
	Mean (SD)
	Min, Max

	Age (years)
	50.74(10.45)
	26.28-78
	53.92(9.01)
	30.86-76.71
	48.75(10.36)
	26.28-70.44

	Serum bilirubin (mg/dl)
	3.22(4.41)
	0.30-28.00
	5.54(5.84)
	0.30-28.00
	1.77(2.20)
	0.30-18.00

	Observation time (years)
	5.25(3.03)
	0.11-13.14
	3.77(2.87)
	0.11-11.5
	6.18(2.74)
	1.46-13.14


2.
It is inappropriate to use logistic regression in censored data, because we do not have complete information on  the outcome for all individuals. To use logistic regression with this data we would have to define the outcome as death before the first censoring time. Logistic regression can only tell us the probability of an outcome occurring given a certain exposure, not time to event. 
3.
Methods: A proportional hazards regression was performed with robust standard errors to examine the relationship between serum bilirubin levels and all-cause mortality. The observation time was defined in years as the unit of observation time and the event as death from any cause. Two-sided p-values and 95% confidence interval were calculated using Wald-based statistics. 


Inference: We estimate that per 1mg/dl increase in serum bilirubin, the risk of all-cause mortality is 15.24% higher in the group with higher serum bilirubin and is statistically significant (P<0.001). The 95% confidence interval suggest that a true increase in risk of all-cause mortality of 12.09-18.47%  per 1mg/dl increase in serum bilirubin would not be surprising. 
4.
A log transformed serum bilirubin measurement would be preferred a priori because it is a biological measurement, which tend to behave in an exponential manner. The standard deviation is also higher than the mean in the non-log transformed measurement, which suggest there are outliers we want to downweight.

Methods: A proportional hazards regression was performed with robust standard errors to examine the relationship between log-base-2-transformed serum bilirubin levels and all-cause mortality. The observation time was defined in years as the unit of observation time and the event as death from any cause. Two-sided p-values and 95% confidence interval were calculated using Wald-based statistics. 


Inference: We estimate that per 2-fold increase in serum bilirubin, the risk of all-cause mortality is 1.984 times higher in the group with higher serum bilirubin and is statistically significant (P<0.001). The 95% confidence interval suggest that a true increase in risk of all-cause mortality of 1.781-2.212 times  per 2-fold increase in serum bilirubin would not be surprising. 

5.
Methods: A proportional hazards regression was performed with robust standard errors to examine the linearity of the relationship between serum bilirubin levels and all-cause mortality by using log-base2-transformed serum bilirubin levels as a covariate. The observation time was defined in years as the unit of observation time and the event as death from any cause. Two-sided p-values and 95% confidence interval were calculated using Wald-based statistics.


Inference: The relationship between serum bilirubin levels and all-cause mortality is not linear. The log-base2-tranformed levels provide a statistically significant better fit than the un-tranformed serum bilirubin levels with a two-sided p-value <0.001 compared to a p-value of 0.148 for the un-transformed. 
6.
The green line showing the predicted values for the regression model that included both log-base2 and untransformed serum bilirubin levels is curved and past the the middle of the range of bilirubin levels is between the predicted values for just the transformed and untransformed data. The untransformed data predicts a very slight decline in the hazard ratio as serum bilirubin increases, while the log-transformed data show a steady increase in the hazard ratio as serum levels increase. 
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7.
Both sex and age are causally related to the outcome, all-cause mortality. Consequently, for there to be confounding they just have to be associated with the predictor of interest in the sample. In the sample, age is associated bilirubin levels with significantly more variance in the middle of the age distribution. When one looks at the mean serum bilirubin levels stratified by sex, there appears to be an association in the sample, with women having a mean bilirubin level of 3.31 mg/dl and men having a mean bilirubin level of 2.87 mg/dl. 
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Methods: A proportional hazards regression was performed with robust standard errors to examine the relationship between serum bilirubin levels and all-cause mortality when adjusting for age and sex. The observation time was defined in years as the unit of observation time and the event as death from any cause. Two-sided p-values and 95% confidence interval were calculated using Wald-based statistics. 106 individuals were missing data on sex. 
Inference: We estimate a 16.15% increase in risk of all-cause mortality per 1mg/dl increase in serum bilirubin levels. This difference is statistically significant, p<0.001, and we would not be surprised, based on the 95% confidence interval, if the true difference was an increase between 12.50 and 19.92%. We estimate that per 1 year increase in age, individuals had a 3.848% increase in risk of all-cause mortality. This difference is statistically significant, p<0.001, and we would not be surprised, based on the 95% confidence interval, if the true difference was an increase between 1.937 and 5.794%. We estimate that being female decreases risk of all-cause mortality by 45%, however, this was not statistically significant based on an alpha-level of .05, p=0.085. 
8.
The intervention could confound our results if serum bilirubin levels were not distributed evenly though the sample arms and it impacted mortality. It should be adjusted for even if there is not suspicion of confounding because it was not inactive so not adjusting for treatment would limit precision. 
