Lab 1. Measures of disease and effect

Statistical Methods in Epidemiology

Lab 1.
Measures of disease and effect used in epidemiology
Objectives

The aim of this practical is to introduce the STATA commands used to calculate the main measures of disease and effect used in epidemiology (rates, rate ratios, odds and odds ratios).

I.
Analysis of cohort studies.
For this part of the practical we will use data from the Whitehall study (dataset A).

This study reports a 20 year follow-up of civil servants. Subjects were recruited into the study over a 2-year period. Exposures of interest included whether and how much each person smoked and the grade of work classified as high (administrative, professional or exclusive) and low (clerical or other).

Start STATA, then type use whall10.
1.
Use the commands desc, sum, tab and graph to examine the variables. Answer the following questions:

a. How many deaths (from all causes) were there? How many were from coronary heart disease?
b. What were the numbers of individuals in each smoking category?
c. What were the numbers of individuals in each working group?

Risk Analysis
2.
We will now examine the risk of death according to smoking status. Risks are easily calculated using the tab command. To derive the numbers of deaths according to smoking status, type:

tab smok all
To add row percentages to this table, type:

tab smok all, row

The row percentage for all=1 gives the risk of death in each group multiplied by 100.

3.
Use the command 

cs all work
for assessing the risk of death according to working group and calculating the risk ratio of the high grade vs. low grade working groups. Interpret the results.
4.
Now try

cs all work, exact

What is the difference between this command and the previous one?
Note that

· cs can also be used to obtain odds ratios (cs cases exposure, or);

· cs cannot be used with exposures with more than two levels.

5.
Suppose that we already know the tabular counts from the following table:

	
	Exposed
	Unexposed
	Total

	Cases
	a
	b
	a+b

	Non-Cases
	c
	d
	c+d

	Total
	a+c
	b+d
	


Then we may set up the analysis with the command csi a b c d. Try a “tabular” risk analysis to assess the risk of death according to working group.

Incidence Rate Analysis

6.
Our aim is to examine the effect of the grade of work on mortality. For this purpose we conduct an incidence rate analysis. For binary exposure variables (such as work) the STATA command line to produce a 2 by 2 cross tabular analysis of incidence rates is
 ir cases exposure time
Now type
ir all work y

a.   What is the mortality rate in the total sample?

b.   Does the mortality rate differ significantly between the two working groups?

c.   What does the incidence rate difference represents?

7.
Suppose that we already know the tabular counts from the following table:

	
	Exposed
	Unexposed
	Marginal Totals

	Disease Count
	A
	B
	P

	Person-years
	C
	D
	T

	Totals
	N = A+C
	M = B+D
	


Then, we may set up the analysis with the simple command iri A B C D. Try a “tabular” incidence rate analysis for the effect of work group on total mortality.
8.
For exposures with more than 2 levels, incidence rates and rate ratios can be calculated using the commands tabrate and mhrate respectively. As with the ir command, STATA needs to know:
· the outcome (death) variable

· the exposure variable

· the variable giving the observation time

Use the commands

gen y1=y*100000

tabrate all smok, e(y1) per (100000000)
mhrate all smok, e(y) c(1,0)

mhrate all smok, e(y) c(2,1)

mhrate all smok, e(y) c(3,2)
to examine the effect of smoking status on the risk of death. Interpret the results.
Note that you can also plot a graph of death rates by smoking status:

tabrate all smok, e(y1) per(100000000) graph border xlab(0(1)3)

9.
Now try

mhrate all smok, e(y)
What does this rate ratio represents?
10.
Create a new variable, smok2, taking the values 0 for never or ex smokers and 1 for smokers and perform an incidence rate analysis by using both the ir command and tabrate / mhrate commands. Compare the results.
II.
Analysis of case-control studies.
For this part of the practical we will use data from the case-control study of HIV infection in Mwanza, Tanzania.
use mwanza

The cases were all women found to be HIV positive in a cross-sectional survey of 12 communities in Mwanza, Tanzania. Controls were randomly selected from women who were HIV negative. Risk factors of interest included educational level of the women and whether the woman has skin incisions or tattoos.

1.
We will examine whether the odds of disease varied with duration of education. Type:

tab case ed

to examine the difference in education levels in cases and controls. Extend the command to include appropriate percentages in your table.

2.
To examine the odds of disease we use the tabodds command which is very similar to the tabrate command used earlier. Type:

tabodds case ed
The output shows the number of cases (_D) and controls (_H) according to the level of education, together with the odds of disease in each group and a 95% confidence interval.

What are the null hypotheses underlying the test of homogeneity and the score test for trend? What is the difference between the two tests?
3.
To derive the odds ratio use the mhodds command:

mhodds case ed
4.
To examine whether the odds of disease varies according to whether the woman has skin incisions or tattoos, we will use the command cc which is very similar to cs. Note that there is one missing value (9) for variable skin that you have to treat properly.
Type

cc case skin, exact
to obtain the odds ratio of HIV and corresponding 95% C.I.’s.

5.
Repeat the previous command but asking for 90% C.I.’s.

6.
If we know the tabular cell counts we can use the cci command, i.e. the immediate form of cc:
	
	Exposed
	Unexposed
	Total

	Cases
	a
	b
	a+b

	Non-Cases
	c
	d
	c+d

	Total
	a+c
	b+d
	


cci a b c d 

Try such an analysis to assess the odds of HIV according to whether the woman has skin incisions or tattoos.
7.
Create a new variable, ed2, taking the values 0 for women with no formal education and 1 for those with some education and perform an odds analysis by using both the cc command and tabodds / mhodds commands. Compare the results.
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