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Biost 518: Applied Biostatistics II
Emerson, Winter 2007
Homework #1
January 5, 2007
Written problems: To be handed in at the beginning of class on Wednesday, January 10, 2007. 
Suppose you are reading a scientific article in a journal with inadequate statistical review. The scientific question addressed by the article is the association between diabetes and serum levels of creatinine and LDL (low density lipoprotein) in elderly Americans. The authors were also interested in the role of smoking in the relationship between smoking and the serum measurements. The authors reported gathering data on 735 subjects: 321 never smokers, 414 subjects who smoked at some point in their lives. The data analysis presented in the manuscript is limited to the means and standard errors of the serum measures within subgroups as given in the following table.

Table 1. Means (standard errors) of serum albumin and bilirubin according to race/ethnicity and presence or absence of hepatomegaly.

	
	Nonsmokers
	Smokers

	
	No diabetes
	Diabetes
	No diabetes
	Diabetes

	Creatinine (mg/dl)
	1.007 (0.0184)
	1.074 (0.0522)
	1.095 (0.0146)
	1.160 (0.0517)

	LDL (mg/dl)
	127.4 (2.0443)
	110.3 (7.0491)
	127.3 (1.6782)
	123.5 (4.8491)


1. You desire to do a more careful evaluation of the evidence at hand for creatinine. You therefore desire to compute estimates, 95% confidence intervals, and P values to address questions of associations within subgroups, associations adjusted for smoking, and effect modification. In addressing the following questions, provide a sentence that interprets your inferential statistics in a manner suitable for inclusion in a scientific journal article. Avoid statistical jargon. (You note that without the sample sizes by diabetes status, you will not be able to use the exact statistical methods (i.e., t tests) that you would have, but you will be able to perform analyses based on large sample approximations and the fact that sample means are approximately normally distributed. )
a. Are mean creatinine levels associated with diabetes in nonsmokers? (Recall that the standard error of the sum or difference of two independent statistics is the square root of the sum of the squares of the individual standard errors.)
b. Are mean creatinine levels associated with diabetes in smokers?

c. Are mean creatinine levels associated with diabetes after adjustment for smoking? (One method of adjustment is to find a weighted average of the measures of effect in each race/ethnicity group. Hence, you might use a weighted average of the estimates ΔN and ΔS you derived in parts a and b, respectively. 
d. Does smoking modify the association between mean creatinine level and diabetes? 

2. You also desire to do a more careful evaluation of the evidence at hand for LDL. You therefore answer the questions of problem 1 using the statistics for LDL.

a. Are mean LDL levels associated with diabetes in Caucasians

b. Are mean LDL levels associated with diabetes in Noncaucasians?

c. Are mean LDL levels associated with diabetes after adjustment for smoking? 

d. Does smoking modify the association between mean LDL level and diabetes? 


