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Biost 536: Categorical Data Analysis in Epidemiology
Emerson, Fall 2014
Homework #5
December 4, 2014
Written problems: To be submitted as a MS-Word compatible file to the class Catalyst dropbox by 11:30 pm on Sunday, December 7, 2014. (In this homework, you do not have we are just interested in comparing estimates and inference obtained under alternative study designs and analysis techniques. You do not need to describe methods or describe full inference—just compare the estimates / statistics. 
The material in lecture 11 (Nov 20) is most relevant to this assignment. All questions refer to analyses of data in the file hw5.txt that is located on the class webpages. These data were abstracted from the inflammatory biomarkers data set in order to illustrate the analysis of

· Current status data analyzed using GLM vs proportional hazards regression (Prob 1)

· Matched data using conditional logistic regression vs logistic regression (Prob 2)

· Ordinal data using ordered logistic vs logistic vs linear regression (Prob 3)
The data from the inflammatory biomarkers data set was restricted to cases having complete data for fibrinogen and body mass index. Variables in this subset of the data include
id

subject identification number

age

subject age in years

male

indicator that the subject was male

bkrace

indicator that the subject was of the black race

fib

subject’s serum fibrinogen (g/dl instead of mg/dl in inflamm.txt)

ttodth

time (days) of observation until the subject died or was censored, whichever 

came first

death

indicator that the patient was observed to die at the time in ttodth

deadin4

indicator that the patient died within 4 years of study enrollment

ttodth4

time (days) of observation until the subject died or was censored at year 4, 

whichever came first


tcurrent

a randomly selected time between 3 and 4 years after study enrollment

dcurrent

an indicator that the subject had died prior to the time in tcurrent
mtch11

a label identifying a matched set under 1 death within four years : 1 four year

 survivor, matching by age, sex, race

mtch12

a label identifying a matched set under 1 death within four years : 2 four year

 survivor, matching by age, sex, race

mtch22

a label identifying a matched set under 2 death within four years : 2 four year

 survivor, matching by age, sex, race

bmictg

a categorization of body mass index (BMI): 0= underweight (BMI < 18.5), 

1= normal (18.5 < BMI < 25), 2= overweight (25 < BMI < 30), 

3= obese (BMI > 30)

bmictg123
an indicator that the subject’s categorized BMI was 1, 2, or 3 (not underweight)

bmictg23
an indicator that the subject’s categorized BMI was 2 or 3 (overweight or obese)

bmictg3

an indicator that the subject’s categorized BMI was 3 (obese)
The file hw5.txt can be input into Stata using

infile id age male bkrace fib ttodth death deadin4 ttodth4    ///

        tcurrent dcurrent mtch11 mtch12 mtch22 bmictg bmictg123 /// 

         bmictg23 bmictg3 using hw05.txt                                                    
1. (Current status studies) We are interested in associations between death within four years and various predictors. 
a. Prepare a table of the odds ratio (or hazard ratio) estimates for each of the slope parameters from the following models.

i. Logistic regression model of the current status data dcurrent on age, sex, and race, without adjusting for the time that the vital status was determined. 

ii. Logistic regression model of the current status data dcurrent on age, sex, and race, adjusting for log transformed tcurrent.

iii. General linear regression model of the current status data dcurrent on age, sex, and race, adjusting for log transformed tcurrent.when using family binomial and a complementary log log link. (The Stata command is of the form: glm dcurrent …, family(binomial) link(cloglog) eform
iv. Logistic regression model of the vital status data at four years (deadin4) on age, sex, and race. 

v. Proportional hazards regression based on the observations subject to censoring at four years (variables ttodth4 and deadin4) modeling covariates age, sex, and race.

vi. Proportional hazards regression based on the observations under the censoring patterns in the inflammatory biomarkers dataset (variables ttodth and death) modeling covariates age, sex, and race.

b. Very briefly discuss reasons that the above analyses might or might not give similar results. (Make explicit comparisons between pairs of the models when possible.)

2. (Analyses of matched studies) We are interested in associations between death within four years and various predictors when using a case-control type study that matched on age, sex, and race. 
a. (1:1 matching) Using the data restricted to nonmissing mtch11 (that is perform all analyses with the restriction : if mtch11 != . ), prepare a table of the odds ratio estimates for the fibrinogen slope parameters from the following models.

i. Logistic regression model of the vital status data at four years (deadin4) on fibrinogen without adjusting for matching.

ii. Logistic regression model of the vital status data at four years (deadin4) on fibrinogen with adjustment for age, sex, and race. 

iii. Logistic regression model of the vital status data at four years (deadin4) on fibrinogen with adjustment for mtch11 as a dummy variable.

iv. Conditional logistic regression model of the vital status data at four years (deadin4) on fibrinogen with adjustment for the matching variable mtch11 using the group(mtch11) option in Stata’s ologit command (you will probably also want to use the “or” option in order to obtain the OR estimates).

b. (1:2 matching) Using the data restricted to nonmissing mtch12 (that is perform all analyses with the restriction : if mtch12 != . ), prepare a table (same table can be used) of the odds ratioestimates for the fibrinogen slope parameters from the models that are analogous to those in part a..

c.  (2:2 matching) Using the data restricted to nonmissing mtch22 (that is perform all analyses with the restriction : if mtch22 != . ), prepare a table (same table can be used) of the odds ratio estimates for the fibrinogen slope parameters from the models that are analogous to those in part a..

d. Very briefly discuss reasons that the above analyses might or might not give similar results. (Make explicit comparisons between pairs of the models when possible.)
3. (Analyses of ordered categorical response) We are interested in associations between body mass index (when measured as underweight, normal, overweight, obese) and various predictors. 
a. Prepare a table of the odds ratio estimates for each of the age, sex, race, and fibrinogen slope parameters from the following models.

i. Ordered logistic regression model of the ordered categorical variable bmictg on fibrinogen, age, sex, and race. 

ii. Logistic regression model of the binary variable bmictg123 on fibrinogen, age, sex, and race.
iii. Logistic regression model of the binary variable bmictg23 on fibrinogen, age, sex, and race.

iv. Logistic regression model of the binary variable bmictg3 on fibrinogen, age, sex, and race.
b. Very briefly discuss reasons that the above analyses might or might not give similar results. (Make explicit comparisons between pairs of the models when possible.) Also compare the statistical inference about associations that  was obtained in those models with that from a linear regression analysis of bmictg on the covariates.
