Biostat 212, Summer 2016

Assignment 4, Due 8/30/16


A Game of Thrones (A Song of Ice and Fire, Book 1)
George R. R. Martin
Kindle EditionAssignment 4
The goal of this lab assignment is to understand how to do a basic epidemiologic analysis using the “epitab” suite of commands in Stata.  We’ll analyze the “Coronary Calcium.dta” dataset we have used throughout the course. You will create a do file that documents each step of the analysis in a separate log file.  When you are finished, upload the .do file and .smcl log file to the course website.
The main research question of the day is: Does the coronary artery calcium score predict all-cause mortality?  
Write proportions as percentages.
Round to 2 decimal points.

Instructions

1) Download the dataset.  To do this, first find the file (“Coronary Calcium.dta”) on the course website (look for it attached to Lecture 1 on the web syllabus) and save it to your working directory.

2) Create a do file, using the template from Lab 2, which does the following tasks:

· Opens a log file called “Lab5_yourname.smcl” 
· Loads the “Coronary Calcium.dta” file

· Leaves space for the analysis section

· Closes the log

· Uses the other convenience commands 
· cd

· version 14.1

· set more off 

· capture log close
Run the do file, and make sure you can run it repeatedly, and it does what you thought it would – edit until it does.

3) Now we can start adding analysis to the do file.  Your first task is to make a 2x2 table of the predictor (“anycac”) and the outcome (“dead”), using the tabulate command.  Include options so you can see what percent of people died in each anycac group (add the col or row option, depending on how you set it up), and the chi2 test of difference in those proportions (chi2 option).

Once you get the command right, put it in the do file.

3a - What percent of people without CAC died during follow-up?




3b - What percent of people with CAC died during follow-up?




3c - What is the value of the chi-squared test statistic for the association between CAC and death? (I ask for the chi2 value here and elsewhere in the lab because the p-value is so small that it’s hard to confirm you got the right answer.  It’s not usually reported in publications, etc.)





Document your answers to these and subsequent problems by putting both the command and “comments” answering the question in the .do file, like this (the log file will also show the output of the command):

tabulate dead anycac, col chi2

* 3a – 0.81%

* 3b – 3.85%

* 3c – 103.96
4) One problem with that method is that you don’t get a measure of association, just a p-value.  The Epitab commands are designed just for people like us who like measures of association, such as odds ratios and risk ratios, and 95% confidence intervals instead of just p-values.  Use the cs outcomevar predictorvar command (cs is short for “cohort study”) to run this analysis on the same research question as in step 3.

4a – What is the risk ratio (95% CI) for death associated with coronary calcification?

4b – What is the value of the chi-squared test statistic for the association between CAC and death?
4c – What is the p-value?

Note that the chi2 value and p-value are exactly the same as before – they both use a chi2 test for significance.  Also, note one slightly annoying thing about the way Stata displays these 2x2 tables – instead of putting the outcome on top (for the columns) as is the more common convention, Stata flips things and puts the outcome on the side (for the rows) and the exposure on the top (columns).  Oh well, we just have to live with that.

5) Remember the immediate commands we learned about in lecture 1?  If you have a 2x2 table (such as one displayed in a journal article), and want to calculate statistics and measures of association, you can just input the cell values into the “immediate” version of epitab commands such as cs.  You don’t need any actual data, just the cell frequencies.    The immediate version is csi.  This stands for “cohort study, immediate”.  Here’s the format:


csi cell-a cell-b cell-c cell-d



	A
	B

	C
	D


Note that the cells are lettered in Stata’s format:

Use the csi command to run the same analysis of death and CAC, inputting the cell values read from the previous cs command.

5a - Is the Stata output from this command the same?  (Y or N)

6) Now, consider this: coronary calcification is strongly associated age, which is also potentially strong predictors of death.  The definition of a confounder is a variable that is independently associated with both the exposure (cac) and the outcome (death). A confounder can exaggerate or mask a true association between cac and death. To look for confounding, we can adjust for age (the potential confounder) and see if the unadjusted “crude” estimate differs from the adjusted estimate. The basic epidemiologic technique for confounding is stratification. We will make 2 2x2 tables, one for each level “strata” of the dichotomous variable “age_60” (older than 60 or younger than 60). 
Use the cs command, as above, but do a “manual” stratification by age using if statements.  
Here’s the format:

cs outcomevar predictorvar if stratavar==#
cs outcomevar predictorvar if stratavar==#
6a - What is the anycac-death RR (95% CI) in persons age 60 and over?



6b - How about in persons under the age of 60?






6c - Do the strata-specific RR’s look much different from each other?




       (This helps determine whether or not we declare an interaction)
6d - Do they look different from the overall unadjusted RR?




       (This determines whether or not there is confounding)

7) It would also be helpful to know what the PROBABILITY is that the difference between those RR’s might occur by chance alone.  This statistical test is sometimes called a test for homogeneity.  You can get Stata to run this test by using the by() option for the cs command.  Here’s the format for doing a stratified analysis with the cs command:

cs outcomevar predictorvar, by(stratavar)
Run the anycac-death analysis, stratified by age_60, and note that the “Crude” RR is the same as the unstratified RR from Step 4, and the strata-specific RR’s are the same as the ones from Step 6.

7a - What is the probability of finding differences between the RR’s in the 2 strata of this size or larger by chance alone if there is no true difference at all in the population between the 2 strata (i.e., if the null hypothesis is true)?

7b - Given the magnitude of the difference in RR’s in the 2 strata, and the p-value comparing them, would you say there is an important interaction here?  That is, does the association between anycac and death appear to be different in older and younger persons?

8) Now let’s evaluate for confounding (no new command, just more interpretation).  


8a – What is the overall RR and 95% CI, adjusted for age_60 (“M-H combined”)?


8b – Does this appear to differ from the unadjusted, or “Crude” estimate?


8c – Would you say that there is an important amount of confounding present here?  Yes/No

9) Stata provides several other commands that can be used for this basic epidemiologic analysis, all of which provide odds ratios (OR), not risk ratios (RR).  So, for comparison, let’s get Stata to give us OR’s for that last command by adding the or option:

cs outcomevar predictorvar, by(stratavar) or
9a – What is the adjusted OR and 95% CI for the anycac-death association?  Note that the OR is a little further from the null value (1) – this is generally true, and the magnitude of the discrepancy depends on how rare the outcome is (the rarer the outcome, the closer the OR is to the RR).

10) Now let’s run a similar analysis, but with the mhodds command:

mhodds outcomevar predictorvar, by(stratavar)
This output looks a lot like the cs command output, but it actually is much more flexible, allowing you to both adjust for and stratify by multiple predictors (see Step 14, below).


10a – What is the adjusted OR and 95% CI for the anycac-death association? 
11) Now try a similar analysis with a logistic model, still adjusting for age_60.  A logistic regression model fits an equation for the log-odds of the outcome then converts the log-odds into odds ratios. (See the “logistic regression annotated output” slides from today’s lecture for help interpreting the output). 

Here’s the basic syntax for logistic:
logistic outcomevar predictorvar1 predictorvar2 predictorvar3…

11a - What is the adjusted OR and 95% CI for the anycac-death association?
These analyses often produce estimates that are just slightly different from each other due to differences in the technical estimation procedures.  Also, note that the logistic output does NOT automatically give you the strata-specific OR’s or p-values for heterogeneity, but it DOES give you the OR for age_60 as a predictor of death (adjusted for anycac) – the other commands didn’t do that.
12) Now, use the cs command to do an analysis of interaction and confounding by gender.  

cs outcomevar predictorvar, by(stratavar)
12a - What is RR (95% CI) of anycac-death in men?





12b - In women?

12c - What is the probability that such a difference would occur by chance?
  

12d - Do you think it’s reasonable to ignore this difference?




Y/N

13) At this point, you might be thinking that we should really be taking into account age, a fairly strong confounder, at the same time we are making this decision about gender.  We can’t adjust/stratify by more than one variable with the cs command, but the mhodds command is designed to do just this sort of analysis.  Here’s the format:

mhodds outcomevar predictorvar [adjustvar1 adjustvar2…], by(stratavar)
Tailor this command so that you are adjusting for age_60, and stratifying by gender.


13a – What is the OR (95% CI) of anycac-death in men, adjusted for age_60?


13b – What is the OR (95% CI) of anycac-death in women, adjusted for age_60?

14) You might also be considering residual confounding by age.  Just dichotomizing age into over and under 60 leaves a lot of variation in age left in each age stratum.  The cs command can’t help you here, but the mhodds command can.  Just put “age” in as an adjustment variable instead of “age_60”.  Note that each anycac-dead OR moves additionally towards the null value (1) when making this change, indicating evidence of residual confounding by age that is now adjusted for.


14a – What is the OR (95% CI) of anycac-death in men, adjusted for age?


14b – What is the OR (95% CI) of anycac-death in women, adjusted for age?


14c – What’s the probability that this difference is due to chance alone if H0=true?


14d – Now do you think the association is really different in men vs. women?

15) Now let’s get an estimate of that same association using a logistic model, including “anycac” (the primary predictor), and “age” and “gender” (covariates).  Ignore the potential interaction between anycac and gender that we were exploring above, let’s adjust for gender.

15a – What’s the anycac-death OR (95% CI), adjusted for age and gender?

This estimate is a little different than the mhodds estimate, for 2 reasons: 1) the logistic estimation procedure is a little different, and 2) in logistic, we’re treating age as a continuous variable that is associated with “dead” in a simple linear fashion.  mhodds just treated all values of age as different categories.  But it turns out the adjusted OR is actually very similar.
16) Age and gender are not the only CHD risk factors we might want to adjust for.  We also have yes/no indicators of hypertension (htn), diabetes (dm), high cholesterol (chol), and current smoking (smoke) in the dataset.  Using the logistic command (adjusted for the other variables, including age and gender), perform an analysis of the association between the presence of CAC and subsequent death in persons with and without hypertension, adjusted for age, gender, diabetes, high cholesterol, and smoking status.  

logistic dead anycac htn age gender chol dm smoke

16a – What is the OR (95% CI) of anycac-death adjusted for hypertension, age, gender, diabetes, high cholesterol, and smoking status?


16b – What is the p-value for this association?


Extra credit – What is the exact p-value for this association?

Hint: use the di command with the test statistic 

Exposure





Outcome








2

