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Biostat 200 Lab 1
These exercises are for your learning.  We will go through these together in lab. The answers are NOT due as an assignment.  Please complete any unfinished exercises on your own time. 
1. STATA basics
a. Read in this data set.   
VCT data posted on the class web site.  The file is named:  vct_baseline_biostat200_v1.dta
b. See what variables are in the data set
describe

c. How many variables are there?  


How many observations are there?  
d. See a “spreadsheet” of the data

browse
e. Save the above and following commands in a “do” file.  Keep adding to this as you go through this exercise.
Using do-files is an important way to record and save your code, in order to be able to replicate the analyses/data manipulations later. 

2. Exploratory data analysis – descriptive statistics

a. Make frequency tables of sex and HIV status
tab1 sex_b hiv
b. Examine whether HIV prevalence differs by sex.

tab sex_b hiv, row

c. Examine the continuous variables age and CD4 cell count:
summ age_b cd4count 
For how many people was CD4 cell count calculated?  
 
Why is this not the full n?  
d. Run the following to get more detailed summary statistics:
summarize age_b cd4count, detail

tabstat  age cd4count, stat(n mean sd min p25 p50 p75 max)

. tabstat  age cd4count, stat(n mean sd min p25 p50 p75 max) col(statistics)

3. Exploratory data analysis -- graphs
a.  Histograms

Make a histogram of the age distribution
histogram age_b, fcolor(blue) name(hist_age_00)

 Add a title to the whole plot and add title to the x-axis
histogram age_b, fcolor(blue) title(Histogram of age) xtitle(Age) name(hist_age_01)
The default type of histogram is a density plot.  For density plots, the sum of the densities times the width of the bars equals one.

b. Combining graphs, comparing types of histograms.  
Run the following:

** command to drop a graph

graph drop hist_age_01
histogram age, fcolor(blue) title(Histogram of age: density plot) xtitle(Age) name(hist_age_01)
*Change to a frequency plot

histogram age_b, fcolor(blue) frequency title(Histogram of age: frequency plot) xtitle(Age) name(hist_age_02)
*combine the plots so they are side by side

graph combine hist_age_01 hist_age_02, name(hist_age_comb)
**Other options are percent and fraction
**Type:  help histogram to see the options

How do these plots differ? 

* when done, clear out graphs

graph drop _all

c. Histogram bins and widths

Find bin= on the output window when you run the hist command.

hist age_b, title(Histogram of age)

How many bins are there?  

What does width represent?

What does start represent?

Run the following to see what happens when we use the bin() option.  
graph drop _all

histogram age_b, fcolor(blue) percent  bin(5) title(Histogram of age: 5 bins) xtitle(Age) name(hist_age_b5)
histogram age_b, fcolor(blue) percent  bin(10) title(Histogram of age: 10 bins) xtitle(Age) name(hist_age_b10)
histogram age_b, fcolor(blue) lcolor(blue) percent  bin(100) title(Histogram of age: 100 bins) xtitle(Age) name(hist_age_b100)

graph combine hist_age_b5 hist_age_b10 hist_age_b100, name(hist_age_b) title(Histograms of age varying bins)

Run the following to see what happens when we use the width() option.  

*Try width(5), width(10), width(0)

histogram age_b, percent  width(5) fcolor(blue)  title(Histogram of age: width 5) xtitle(Age) name(hist_age_w5)
histogram age_b, percent fcolor(blue) width(10) title(Histogram of age: width 10) xtitle(Age) name(hist_age_w10)
histogram age_b, percent   width(1) fcolor(blue) lcolor(blue) title(Histogram of age: width 1) xtitle(Age) name(hist_age_w1)
graph combine hist_age_w5 hist_age_w10 hist_age_w1, name(hist_age_w) title(Histograms of age varying widths)

d. Creating histograms by the levels of a categorical variable:

histogram age_b, percent width(5) fcolor(blue) title(Histogram of age) by(sex_b) name(hist_age_bysex_01)
Run this to make the labels say male and female (rather than 1 and 2): 

Later in this lab we will discuss labels further.
label define sex_lbl 1 "Male" 2 "Female" 
label values sex_b sex_lbl
*see what the labels look like

tab sex_b
* see values without label 
tab sex_b, nolabel

Now rerun the age histogram by sex.
histogram age_b, percent width(5) fcolor(blue) title(Histogram of age) by(sex_b) name(hist_age_bysex_02)
e. Boxplots
Run these commands to examine boxplots of the age distribution.
graph box age_b, name(box_01)
graph box age_b, over(sex_b) name(box_02)

Note that you could have used by() rather than over().  However, if you have more than 2 groups, the plots will come out separately with the by() option.

What do we conclude about the age distribution by sex? What do we conclude when we look at the means and medians?
tabstat  age , by(sex_b) stat(n mean sd min p25 p50 p75 max) col(statistics)

f. Scatterplots


scatter nsupport_b age
Lowess puts a line through the data.  The bwidth option controls the smoothness of the line – how much it is affected by individual values.  The default is 0.8.  Make 2 plots, one using the default and one using a bwidth of .01.
lowess nsupport_b age_b, title(Number of people support vs. age) name(lowess_01)

lowess nsupport_b age_b, title(Number of people support vs. age) name(lowess_02) bwidth(.01)

graph combine lowess_01 lowess_02 

We can look at a part of the graph by using the if statement

lowess nsupport_b age_b if age_b<60, title(Number of people support vs. age) 
Scatter plots work nicely for continuous variables… What if one variable continuous and the other is ordinal?  Plot frequency of hunger versus number of people the participant supports.
lowess nsupport_b hungry_b, title(Number of people support vs frequency of hunger) name(ns_alc_01)

A box plot might be more helpful here. Try a box plot now.  
graph box nsupport_b, over(hungry_b) title(Number of people support vs frequency of hunger) name(ns_alc_02)
How to get summary statistics for this?

tabstat nsupport_b, by(hungry_b) stat(n mean sd min p25 p50 p75 max)
What would you have to do to make a similar boxplot of how many persons the participants supported financially versus age?  . 
4. STATA data manipulation and data cleaning
a.  Creating new variables

In general to create a new variable: 

· Create a variable with the gen command.  Form is:   gen newvar = value or variable
· To do more manipulations with the variable, use:  replace newvar = …
· If you make a mistake and want to start over with the variables use:  drop newvar
Logicals in Stata  :  



	equal
	==

	not equal
	!=

	and 
	&

	or 
	|

	greater than, less than 
	 > <


Note:  Missing values are simply the  . (period). 

You should note that missing values are assumed to be the largest value in your data set.  For example, if you are missing age values for 2 persons in the data set, and you create a new variable that includes all with age>30, you will include those 2 with missing data.

Example: AUDIT-C is a scale measuring alcohol consumption, ranging from 0-12.  For those not currently drinking (on this survey it is the past 3 months) the score is 0, for those drinking the score is 1-12.  

To make a new variable that represents any alcohol consumption:

tab auditc, missing

gen alc_any=0 if auditc==0

replace alc_any=1 if auditc>0 & auditc !=.       
*** the 2nd part of this is so that missings are kept as missing

tab alc_any, missing

Now to calculate a more complex variable, for unhealthy alcohol consumption

For men AUDIT-C ≥4 is considered unhealthy alcohol consumption, for women the cutoff is  ≥3.
Using the AUDIT-C score and the variable for sex, we will create a dichotomous variable for unhealthy alcohol use, with 0=not unhealthy and 1=unhealthy.

gen alc_unhealthy=1 if auditc>=3 & auditc !=. & sex_b==2

replace alc_unhealthy=1 if auditc>=4 & auditc !=. & sex_b==1

replace alc_unhealthy=0 if auditc<3 & sex_b==2

replace alc_unhealthy=0 if auditc<4 & sex_b==1

Note that there are faster ways to do this coding, this is just how I did it.

tab alc_unhealthy, missing

b.  Categorizing a continuous variable

We discussed in class that you might also want to divide continuous variables into categories, or re-categorize a variable.  You can use coding to do this, and then apply labels.  The recod
recode age_b (0/19.99 = 0 "<20") (20/29.999 = 1 "20-30") (30/39.999 = 2 "30-40") (40/49.999 = 3 "40-50")   (50/100 = 4 ">=50") , gen(age_cat)
Don’t forget to save your commands in a .do file, and your revised data in a new .dta file!

c. Variable labels

Variable labels are text that describe the variable.  You make the variable labels for a better description of the variable.  Sometimes for a questionnaire a variable name is q1 and the label is “What is your date of birth?”.

The general code for labeling a variable is 

*label variable variable_name “label_name”

Run

label variable sex_b "Biological sex at birth"
See that the labels are now attached to race and sex 
Describe

tab sex_b
d. Value labels
Value labels attach labels to the different levels of a variable.  For example, you might have a variable whose values are 1,2,3,4, or 5, and the labels might be ‘Strongly disagree’, ‘Disagree’, ’Neither agree nor disagree’, ’Agree’, and ‘Strongly agree’.  It is nice to have labels because then your Stata analyses are much more readable.

The general code for making and applying a label is:
*first, you have to define a label:

*label define new_label_name then values and labels for each value

Make a label for the categories
label define yesno_lbl 0 “No” 1 “Yes”

To apply a value label to a variable, use the following

*then you have to apply that label to the correct variable:

*label values variable_name label_name

label values alc_any yesno_lbl

tab alc_any

Note that you can apply the same label to more than one variable.  For example, now you can label the unhealthy alc variable too.
label values alc_unhealthy yesno_lbl

tab alc_unhealthy

Now go back and add variable labels.
label variable alc_any "Any alc, prior 3 months"
label variable alc_unhealthy "AUDIT-C pos, prior 3 months"
tab1 alc_any alc_unhealthy
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