Biostat 212, Summer 2016

Assignment 3, Due 8/23/16


Assignment 3
The goal of this lab assignment is to understand how to do a basic statistical analysis in Stata.  We’ll analyze the “Coronary Calcium.dta” dataset you used for Assignment 1.  As in Assignment 2, you will create a .do file that documents each step of the analysis in a separate log file.  When you are finished, upload 
1. the word  document with answers
2. the .do file for your analysis
3. the log file (.smcl) 
Set up
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 Activity1, which does the following tasks:

· Opens a log file called “Assignment3_yourname.smcl” (substitute your name) 

· Loads the “Coronary Calcium.dta” file

· Leaves space for the analysis section

· Closes the log

· Uses the other convenience commands we used for assignments 1 and 2 
Run the do file, and make sure you can run it repeatedly, and it does what you thought it would – edit until it does.

Part 1: Descriptive: Continuous Variables
3) Use the following commands to obtain the basic parameters listed below and roughly sketch the shape of the distribution (histogram):

summarize varname, detail
histogram varname, kdensity
Experiment with the number of bins you specify with histogram (e.g. “histogram age, bin(10)”) so that you can see the basic shape of the data clearly.  
	Age
	
	Coronary artery calcium score

	
	a) Draw shape of distribution

b) Mean____

c) Median___

d) SD_____


	
	
	a) Draw shape of distribution

b) Mean____

c) Median___

d) SD_____




4) Let’s say you want to know the mean age of people in the U.S. who get their CAC score measured, and the confidence with which we can estimate this mean.  To make this estimation, you need to calculate the standard error of the mean.  We’ll assume the subjects in this dataset represent a simple random sample of all such persons.  You could divide the standard deviation by the square root of N-1 (a formula for calculating standard error), or you could just use STATA’s “ci varname command (stands for “confidence interval”).  Use sum age and ci mean age to answer the following questions:

a) The mean age of people in our target population?




___________

b) The “spread” or variation in age (standard deviation)?



___________

c) The amount of error in our estimate of the mean age (standard error)?

___________

d) The 95% confidence bounds for our estimate of the mean age?


___________

Part 2: Descriptive: Categorical Variables
5) Now lets explore some summary statistics for the dichotomous variable “smoke”          
ci proportion smoke

(ci smoke, binomial in Stata version 13)

a) What proportion of people currently smoke in our cohort?


___________
b) What is the standard error for our estimate of the proportion of the cohort who currently smoke?
___________
c) What is the 95% confidence interval for our estimate of the proportion of the cohort smoke?  
(round to 2 digits report as %)






__________

d) What is the 99% confidence interval for our estimate of the proportion of the cohort smoke?  
use help ci to find out how to change the confidence level


__________

Part 3: Analytic: Two Dichotomous Variables
6) Ok, now let’s do some simple analyses, starting with analyses of 2 dichotomous variables.  First, let’s see if there is a relationship between gender and having coronary calcification (evidence of atherosclerosis).  One simple way to describe this association is using a two-way tabulation.  You can do this using the same tabulate command, but now you will specify 2 variables, like this: tabulate var1 var2.  Remember the 1=Yes and 0=No convention.

a) How many men (“male”) have at least some CAC (“anycac”)?


___________

b) How many women have some CAC?





___________

7) But what we really want to know is the proportion of each who has CAC.  For that, use options of the tabulate command.  And we’d like to calculate an appropriate statistic to see if the difference in proportions is consistent with chance.  Try finding these options using STATA’s menu-driven tabulate command, under Menu: Statistics/Summaries, tables & tests/Frequency Tables/two-way table with…  to see what kind of options STATA gives you.  In the menu dialogs, the options are typically displayed with checkboxes.  Use the “submit” button instead of “ok” so you can redo the command quickly.  Also, note in the Results window that when STATA gets a command from the menu, it just constructs a command you could have typed quite easily if you’d just known about it.  Tip: Watching how STATA builds these commands from your menu-driven instructions can be a great way to learn command line syntax so you can just TYPE the command in next time around.
Remember the ,row -and- ,col option at the end of tabulate. 

tab var1 var2, row

tab var1 var2, col

a) What proportion of men has some CAC (round to nearest %)?


___________

b) What proportion of women has some CAC?




___________

c) What proportion of people with CAC are men in our sample?


___________

d) What is the p-value for the association between these 2 variables? (use Pearson’s chi-squared test statistic, and consider how to write the p-value using “<” if it looks like Stata rounded or truncated it)
_____________

e) How about a p-value for the association between “dead” and “male”?

___________

f) Is there a statistically significant association between gender (“male”) and death during follow-up in this population?  








__________

g) How about a p-value for the association between haircolor_fake and caccat?
__________

(Note: cross-tabulation and chi-square testing also works for categorical variables with more than 2 levels)

Part 4: Analytic: 1 Dichotomous and 1 Continuous Variable

8) Now let’s analyze one dichotomous and one continuous variable.  To describe differences in means, we could use the “summarize” command in two separate groups using an “if” statement, like this:

summarize age if dead==0 (Results: the mean age among people who lived was 53) 

summarize age if dead==1 (Results: the mean age among people who died was 62) 
Note the use of “==” instead of “=”.  This is used when we want STATA to ask “does dead equal zero?”  Use the single “=” when you are trying to set values to zero or another number (not in the “if” clause of a STATA command) 

a) What is the average age of persons with CAC (use the “anycac” variable)?
___________

b) What is the average age of persons without CAC?



___________

You can actually do this more quickly with STATA’s “bysort” or “table” commands – try these:

bysort anycac: summarize age

table anycac, contents(freq mean age sd age)

Note the difference between the “table” and “tabulate” commands, and that the abbreviated command “tab” is assumed by STATA to represent “tabulate”, not “table”.

9) Now we want to actually compare them statistically.  A t-test is the right test to use here, as age is normally distributed – the syntax is ttest age, by(anycac)
a) What is the difference in average age between persons with and without CAC?            ___________

b) What is the confidence interval of this difference?



          ___________

c) What is the probability that a difference this large or larger (in either direction) might occur by chance alone if there is no association between age and CAC in the population)?             ___________

(Note the different p-value options for one-sided tests – the two-sided test is in the middle)

d) What is the difference in ages of men and women in the sample?


          ___________

10) Try this command: table haircolor, c(freq mean age sd age).  It doesn’t look like hair color is associated with age.  To test this association (comparing a continuous variable across more than 2 groups), you can use one-way ANOVA, like this: oneway cont_var cat_var
a) What is the p-value for the association between haircolor and age?
​​​​​​​​​​​         
          ___________ 
(Hint – be careful to choose the right p-value in the output- look back to lecture slides for hint)
2

