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Table 1. Means (standard errors) of serum cholesterol and fibrinogen according to patient sex and race.

	
	Males
	Females

	
	Caucasians
	Noncaucasians
	Caucasians
	Noncaucasians

	Cholesterol (mg/dl)
	197.5 (1.092)
	197.9 (2.557)
	222.8 (1.103)
	213.6 (2.321)

	Fibrinogen (mg/dl)
	317.8 (2.126)
	333.7 (5.628)
	320.7 (1.627)
	349.4 (4.643)


a. Mean cholesterol levels were found to be 25.3 mg/dL higher in female Caucasians than in male Caucasians (standard error = 1.552 mg/dL). Such a difference was sufficiently extreme to be able to reject the null hypothesis of no difference in mean cholesterol between men and women (P < 0.0001). Based on our 95% confidence interval, we find that the observed difference in mean cholesterol between men and women is not atypical in settings where the true difference in mean cholesterol levels were such that female Caucasians had mean cholesterol that was anywhere from 22.53 to 28.34 mg/dL higher than male Caucasians.
b. Mean cholesterol levels were found to be 15.7 mg/dL higher in female non-Caucasians than in male non-Caucasians (standard error = 2.677 mg/dL). Such a difference was sufficiently extreme to be able to reject the null hypothesis of no difference in mean cholesterol between men and women (P < 0.0001). Based on our 95% confidence interval, we find that the observed difference in mean cholesterol between non-Caucasian men and women is not atypical in settings where the true difference in mean cholesterol levels were such that female non-Caucasians had mean cholesterol that was anywhere from 8.932 to 22.47 mg/dL higher than male non-Caucasians.

c. Using importance weights based on the proportion of our sample that was Caucasian, after adjustment for race, the mean cholesterol levels were found to be 23.77 mg/dL lower in males than in females (standard error = 1.373 mg/dL). Such a difference was sufficiently extreme to be able to reject the null hypothesis of no difference in mean cholesterol between men and women once adjusted for race (P < 0.0001). Based on our 95% confidence interval, we find that the observed race-adjusted difference in mean cholesterol between men and women is not atypical in settings where the true difference in mean cholesterol levels were such that males had mean cholesterol that was anywhere from 26.46 mg/dL to 21.08 mg/dL lower cholesterol than women.
d. The difference in mean cholesterol across groups defined by sex was found to be 9.6 mg/dL higher in Caucasians than in non-Caucasians (standard error = 3.086 mg/dL). Such a difference was sufficiently extreme to be able to reject the null hypothesis of no difference in mean cholesterol between Caucasians and non-Caucasians (P = 0.00186). Based on our 95% confidence interval, we find that the observed difference in mean cholesterol between Caucasians and non-Caucasians is not atypical in settings where the true difference in mean cholesterol levels were such that the mean cholesterol was anywhere between 3.552 mg/dL to 15.65 mg/dL higher in Caucasians than in non-Caucasians.
e. Mean fibrinogen levels were found to be 2.9 mg/dL lower in male Caucasians than in female Caucasians (standard error = 2.677 mg/dL). Such a difference was insufficient to be able to reject the null hypothesis of no difference in mean fibrinogen between men and women (P = 0.2787). Based on our 95% confidence interval, we find that the observed difference in mean fibrinogen between men and women is not atypical in settings where the true difference in mean fibrinogen levels were such that male Caucasians had mean fibrinogen that was anywhere from 8.147 mg/dL lower to 2.347 mg/dL higher than female Caucasians.

f. Mean fibrinogen levels were found to be 15.7 mg/dL lower in male non-Caucasians than in female non-Caucasians (standard error = 7.296 mg/dL). Such a difference was sufficiently extreme to be able to reject the null hypothesis of no difference in mean fibrinogen between men and women at the 0.05 level (P = 0.0314). Based on our 95% confidence interval, we find that the observed difference in mean fibrinogen between men and women is not atypical in settings where the true difference in mean fibrinogen levels were such that male non-Caucasians had mean fibrinogen that was anywhere from 30.00 mg/dL lower to 1.400 mg/dL lower than female non-Caucasians.

g. Using importance weights based on the proportion of our sample that was Caucasian, after adjustment for race, the mean fibrinogen levels were found to be 4.942 mg/dL lower in males than in females (standard error = 2.533 mg/dL). Such a difference was insufficient to be able to reject the null hypothesis of no difference in mean fibrinogen between men and women once adjusted for race (P = .0511). Based on our 95% confidence interval, we find that the observed race-adjusted difference in mean fibrinogen between men and women is not atypical in settings where the true difference in mean fibrinogen levels were such that males had mean fibrinogen that was anywhere from 9.907 mg/dL lower fibrinogen than women to 0.02268 mg/dL higher fibrinogen than women.

h. The difference in mean fibrinogen across groups defined by sex was found to be 12.8 mg/dL higher in Caucasians than in non-Caucasians (standard error = 7.772 mg/dL). Such a difference was insufficiently large to reject the null hypothesis of no difference in mean fibrinogen between Caucasians and non-Caucasians (P = 0.0996). Based on our 95% confidence interval, we find that the observed difference in mean fibrinogen between Caucasians and non-Caucasians is not atypical in settings where the true difference in mean fibrinogen levels were such that the mean fibrinogen was anywhere between 28.03 mg/dL lower in non-Caucasians to 2.432 mg/dL higher in non-Caucasians than in Caucasians.
a. I estimate that the standard deviation for cholesterol measurements is 39.29 mg/dL.

b. We can calculate the standard deviation of the change in cholesterol measurements made after three years by taking the square root of the variance that can be computed from the formula V= 4((2)(1-(). Thus, v= 4(39.2882) (1-0.4) = 3704.5, and when we take the square root of that, the standard deviation of the change in cholesterol measurements after 3 years is 60.86 mg/dL.

c. Methods: Of the 5000 study subjects involved, 4953 had cholesterol measurements available. The mean change in cholesterol level was 211.69 mg/dL, with a standard deviation of 39.29 mg/dL. Mean age of study participants was 72.83 (standard deviation: 5.596 years), with the youngest study participant being 65 years old and the eldest study participant being 100 years old. 41.92% of subjects were male. Robust linear regression was performed on the inflammatory biomarkers dataset for the 4953 subjects with cholesterol measurements controlling for the effects of age (treated as a continuous variable) and sex. Statistical inference on the difference in probabilities of death was based on the Wald statistic computed from the regression slope parameter and its standard error as estimated using the Huber-White sandwich estimator, with two-sided p value and 95% confidence interval computed using the approximate normal distribution for linear regression parameter estimates.

Inference: From the robust linear regression that was run above, the best estimate of the SD within groups that are homogenous for age and sex is the RMSE, which in this case is 37.492 mg/dL.

a. Assuming that ( =10, V= 6747.12, Z1-α= 1.96, Z( = 0.8416, and so (= 2.8016, the necessary sample size would be N = (2.8016)2(6747.12)/102 = 529.58, thus 530 individuals would be necessary.

b. Using the same formula as in a, but using a Z( =1.28155 instead, I estimate that the necessary sample size would be N = (3.24155)2(6747.12)/102 = 708.96, thus 709 individuals would be necessary.
c. If age and sex are NOT confounders (and they are likely not since this is data from an RCT, in which confounding should be controlled) then adjusting for age and sex will reduce the precision of our analysis. Therefore, if we had decided not to adjust for age and sex, we would have had increased statistical precision, and we would need fewer individuals to participate in the study (a lower N).
d. If we had decided only to analyze the final cholesterol measurement adjusted for age and sex our analysis would have been less precise, which would have increased the number of individuals needed to participate in the study (we would have needed a greater N). This occurs since using the difference between a baseline measurement and a post treatment measure removes some of the between subject variability. If you do not use the change in observations, then your standard error is larger, and you need to have a higher N number.
e. With an ANCOVA analysis, it is more precise to NOT use the baseline measurement when the correlation is less than 0.5. Here our correlation is 0.4, so the analysis is likely to be less precise if we include the baseline value, which would mean that we would need a larger sample size (higher N). 
a. I estimate that the proportion pC of subjects on the control arm with serum cholesterol below 200 mg/dL at the end of treatment would be 39.20%.

b. I estimate that the proportion pT of subjects on the treatment arm with serum cholesterol below 200 mg/dL at the end of treatment would be 48.96%.

c. Using V=2( pT,(1- pT, ) +  pC (1 - pC )) to calculate the variance, the difference in the proportions of 0.0976 as (, at 90% power we would need 1077.11, thus roughly 1077 individuals to participate in this study.

d. One possible advantage is that it could be more scientifically relevant to use a threshold of 200 mg/dL if it is more clinically effective to lower cholesterol below 200 mg/dL no matter what your starting cholesterol is, than to use a difference between baseline and post-treatment cholesterol levels. if what you are really interested in is getting people below 200 rather than to just change their cholesterol 10 points. But, you have less precision when you dichotomize the data rather than keeping it continuous. Also, because you don’t keep baseline in there, you are less able to control for between subject variability.

