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Lesson: A Ten Minute Course in Epidemiology 

This lesson investigates whether childhood circumcision reduces the risk of acquiring 
genital herpes in men.  

1. To open the data we click on File>Example Data Sets: 

 

 

This brings up the Example Data Sets dialog shown below. Click on the Filter by topic 
drop down menu and select the NZ Schools Example Data sets option. Choose the file 
Herpes.gsh and click on Open data. 
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This opens a spreadsheet (displayed below) containing data from a study investigating if 
circumcision reduces the risk of acquiring genital herpes, which was carried out by Nigel 
Dickson (Department of Preventive and Social Medicine, University of Otago Medical 
School): 

 

 

 

The data used for this study has been modified for teaching purposes by supposing a larger 
cohort of men than were originally recorded. 1890 men were followed from birth (1972), 
with the aim to investigate whether early childhood circumcision (by age 3) reduces the risk 
of herpes (the original cohort was approximately 1100 men).   

In the spreadsheet the data recorded are ID, CIRCUMCISED, HSV2POS (positive test 
for herpes), UNDER_10_PART (Under 10 sexual partners), NUM_PART (total number 
of sexual partners), SOCIOECONOMIC (socioeconomic status), SAMESEX (same sex 
contact), SCHOOLING and STI5(sexually transmitted infection in the last 5 years). It 
should be noted that there are many variables recorded in this data set, however it is not 
necessary to use them all at one time. It is helpful to collect as much information as 
possible when conducting a study so that different hypotheses can be tested later on.  

 
2. The first step of the analysis is to get a cross-tabulation of some of the data we are looking 

at. To do this we click on Stats>Frequency Tables: 
 

 
 



3 
 

Enter CIRCUMCISED and HSV2POS into the Groups box, then in the Options box tick Set 
Margin and Use Tabbed-table (using a tabbed-table means that if you copy the output into a 
document then the numbers are still set in the same format). In the drop-down menu for margin 
select Overall Margin, then click Run: 

 

 
 
In the GenStat Output Window you should have results that match those shown below: 

   
Count 

  

 HSV2POS Negative Positive Count 
 CIRCUMCISED     
 No 1022 98 1120 
 Circumcised 722 48 770 
 Count 1744 146 1890 

 
 

Calculate the percentage of men that tested HSV2-positive (positive for herpes) for both 
the circumcised group and the non-circumcised group. What do we see? 

 

3. Calculate the prevalence (proportions) at age 26 of herpes for both the non-circumcised 
and circumcised groups (Note that this has been done above) and construct 95% 
confidence intervals for each proportion as well as the confidence intervals for the 
difference in proportions. 

It is most efficient to calculate the confidence intervals by hand rather than via 
computational methods, by assuming an approximation to the normal distribution. Using 
the proportions calculated above ( p̂ ) we calculate each 95% confidence interval as: 

n
ppp )ˆ1(ˆ

96.1ˆ 
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To calculate the confidence intervals via GenStat we use the procedure as follows: 
 

For the proportion of men with herpes that are non-circumcised we use the data from the 
cross tabulation. Click on Stats>Binomial Tests: 

 

 
In the Data Arrangement box select Summary Values, and in the Method box select 
Normal approximation. For Number of Successes enter the number of men with 
herpes in the non-circumcised group (98) and for the Sample Size (n) enter the total 
number of men in the non-circumcised group (1022). Click on Run: 

 

Please note that throughout this lesson when using a Binomial test the “number of 
successes” is always regarded as the number of men tested positive for herpes (HSV2) in a 
given group. 
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GenStat Output Window: 

 
One-sample binomial test 
Summary 
  
 Sample Size  Successes  Proportion 
 1022  98  0.0959 
  
Approx s.e. of proportion: 0.00921 
  
  
Test of null hypothesis that proportion is equal to 0.5000  
  
Normal Approximation  =  -25.806 
Probability  =  < 0.001 
  
 95% confidence interval for proportion: (0.07784, 0.1139) 
 
 
Carry out this procedure for the proportion of men with herpes in the circumcised group. 
What are your conclusions from the two confidence intervals? 

 

To calculate the confidence interval for the difference between the two proportions we 
follow a similar procedure. First click on Stats>Binomial Tests as was done above. In the 
drop-down menu in the Test box select Two-sample, and in the Data Arrangement box 
select Summary Values. Enter the data obtained from the cross-tab for both the non-
circumcised (y1 and n1) and circumcised (y2 and n2) group, then click Run:  
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 GenStat Output Window: 

 
Two-sample binomial test 
Summary 
  
  
 Sample  Size  Successes  Proportion 
 1  1022  98  0.0959 
 2  722  48  0.0665 
  
Approx s.e. of difference between proportions: 0.0131 
  
  
Test of null hypothesis that proportion 1 is equal to proportion 2 
  
Normal Approximation  =  2.184 
Probability  =  0.029 
  
 95% confidence interval for difference between proportions: (0.003794, 0.05502) 
 
 

What can you conclude from the confidence interval for the difference between the two 
proportions? Are any of the results that you have found so far significant? 

 

 

4. Relative risk (RR) is the chance of an event (in this case the development of herpes 
(HSV2)) occurring relative to exposure. I.e. it is a ratio of the probability of an event 
occurring in the exposed group relative to that in the non-exposed group (here ‘exposure’ 
is circumcision).  

To calculate the relative risk for herpes in the circumcised group relative to the non-
circumcised group we use the table we produced in 2. We use the formula: 

ୡ୧୰ୡ୳୫ୡ୧ୱୣୢ
୬୭୬ିୡ୧୰ୡ୳୫ୡ୧ୱୣୢ

 

Where:  

pcircumcised is the probability of testing HSV2-positive in the circumcised group   
pnon-circumcised is the probability of testing HSV2-positive in the non-circumcised group 
 

Calculate the above relative risk and state your conclusion in relation to the effect of 
circumcision on the likelihood of contracting herpes (HSV2). 
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5. Discuss the importance of a designed study as opposed to an observational study. The 
discussion should cover adjustment for confounders either by stratification (as is described 
in the accompanying video) or by constructing a designed (clinical) trial to control 
confounders.  
 
 
 

6. Now we want to stratify the groups by the number of sexual partners. As we want to use a 
categorical variable for stratification we will use UNDER_10_PART (under 10 sexual 
partners, yes/no). Click on Stats>Frequency Tables: 
 
  

 
 

 
 
 
Enter CIRCUMCISED, UNDER_10_PART and HSV2POS into the Groups box, in 
Options tick Set Margin and Use Tabbed-table then press Run: 
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Switch to the GenStat Output Window, where your results should look similar to below 
(where the factors are positioned in the table depends on the order in which you input 
them):  
 

 
   Count   
 HSV2POS Negative Positive Count 
 CIRCUMCISEDUNDER_10_PART   
 No No 552 74 626 
  Yes 470 24 494 
  Count 1022 98 1120 
 Circumised No 186 24 210 
  Yes 536 24 560 
  Count 722 48 770 
 Count No 738 98 836 
  Yes 1006 48 1054 
  Count 1744 146 1890 
   
 
 
This table is difficult to read, therefore the table has been modified for ease of use as 
shown below: 

      
 
 HSV2POS Negative Positive Count 
 CIRCUMCISEDUNDER_10_PART   
 No No 552 74 626 
  Yes 470 24 494 
 
 Circumised No 186 24 210 
  Yes 536 24 560 
 
 
Calculate the proportion of men that tested positive for HSV2 for each of the four 
combinations: 
Not Circumcised, ≥ 10 Partners: 
Not Circumcised, < 10 Partners: 
Circumcised, ≥ 10 Partners: 
Circumcised, < 10 Partners: 
 

7a. Calculate the confidence intervals for the above proportions. One calculation has been 
done for you below: 

To calculate the proportion and confidence interval for men with HSV2 that are not 
circumcised and have had greater than or equal to 10 sexual partners we click on 
Stats>Binomial Tests (as was done previously).  
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In the Data Arrangement box select Summary Values, and in the Method box select 
Normal Approximation. In the Number of Successes box enter 74 (the number of 
non-circumcised men with ≥10 partners that tested HSV2-positive), in the Sample Size 
(n) box enter 626 (the total number of non-circumcised men with ≥10 sexual partners). 
Click Run: 

 

 

 

GenStat Output Window: 

 
Summary 
  
 Sample Size  Successes  Proportion 
 626  74  0.118 
  
Approx s.e. of proportion: 0.0129 
  
  
Test of null hypothesis that proportion is equal to 0.5000  
  
Normal Approximation  =  -19.065 
Probability  =  < 0.001 
  
95% confidence interval for proportion: (0.09292, 0.1435) 
 
 

Discuss any significant results that you see from the confidence intervals for the four 
proportions. 
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7b. Calculate the confidence interval for the difference between proportions. Click on 
Stats>Binomial Tests.  

In the Test box select Two-sample from the drop-down menu, in the Data 
Arrangement box select Summary Values and in the Method box select Normal 
approximation. Let us regard y1 and n1 as being from the group that are non-circumcised 
with ≥10 sexual partners, and y2 and n2 as being from the group that are circumcised with 
≥10 sexual partners. Enter 74 into the Number of Successes (y1) box, 626 into the 
Sample Size (n1) box, 24 into the Number of Successes (y2) box, and 210 into the 
Sample Size (n2) box. Press Run:  
 

 
 
(Note that here the non-circumcised group is group 1 and the circumcised group is group 2 
to allow direct comparisons with the confidence intervals found in part 3. The same results 
will be produced (with opposite signs) and conclusions will not change if this is executed 
the opposite way) 

GenStat Output Window: 

Two-sample binomial test 
Summary 
  
 Sample  Size  Successes  Proportion 
 1  626  74  0.118 
 2  210  24  0.114 
  
Approx s.e. of difference between proportions: 0.0255 
  
Test of null hypothesis that proportion 1 is equal to proportion 2 
  
Normal Approximation  =  0.153 
Probability  =  0.878 
  
95% confidence interval for difference between proportions: (-0.04599, 0.05384) 
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Repeat this procedure for the difference between proportions for the circumcised group 
with <10 sexual partners and the non-circumcised group with <10 sexual partners. 
 

What conclusions can you draw from your confidence intervals? Discuss any significant (or 
non-significant) differences that you see and compare these with the results found in part 
3. What effect has the inclusion of ‘number of sexual partners’ had on the conclusions that 
were made? 

 

 

 

 

 

Note: The following question is designed for students undertaking a first year statistics 
course at university and contains content beyond the school syllabus. 

 

8a.  Perform a logistic regression with HSV2POS (herpes positive or negative) as the response 
and CIRCUMCISED (yes or no) as the predictor.  

Before proceeding with the analysis we must select a random sample of 500 men from the 
full data set (as the undergraduate GenStat version allows a maximum of 500 cases in 
analysis). Click on Spread>Calculate>Random Subset: 
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In the Number of Samples box enter 500 (as we want to draw 500 random samples from 
our data set) and press OK: 

 

 

Note that this creates a new dataset (which will be saved under the title “Book;2” or 
similar). The variables in the new data set maintain the same names but with _1 added to 
the end to differentiate them from the original variables. 

 

As HSV2POS is the response variable in the model it must be converted from a factor to a 
variate before running the logistic regression: Right-click on the column label HSV2POS, 
and click on Convert to Variate: 

 

This will convert the ‘negative’ values to 0 and the ‘positive’ values to 1. 
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To perform the logistic regression of herpes on circumcision click Stats>Regression 
Analysis>Logistic Regression: 

 

 

 

In the Number of Subjects box enter 500, and in the Number of Successes box enter 
HSV2POS_1 (this is the response variable). In the Model to be Fitted box enter 
CIRCUMCISED_1 (this is the predictor for the model) and click Run: 
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Switching to the GenStat Output Window, you should have results similar to those below: 

Regression analysis 

Summary of analysis 
  
   mean deviance  approx 
Source d.f. deviance deviance ratio chi pr 
Regression  1  0.8  0.7882  0.79  0.375 
Residual  498  207.4  0.4164     
Total  499  208.1  0.4171     
  
Estimates of parameters 
  
          antilog of 
Parameter estimate s.e. t(*) t pr. estimate 
Constant  -8.597  0.182  -47.16 <.001  0.0001847 
CIRCUMCISED_1 Circumcised  -0.297  0.340  -0.87  0.382  0.7428 
 

 

Why may the results not all be identical? 

Write down the model for the regression of circumcision on herpes. State any conclusions 
you have based on the model estimates and discuss these with reference to the Chi-squared 
value.  

 

8b.  Perform a second logistic regression with HSV2POS_1 as the response and 
CIRCUMCISED_1 + UNDER_10_PART_1 as the predictors.  

Write down the second model and state any new conclusions that arise. Discuss the 
parameter estimates and chi-squared value with reference to the results you found in 8a. 
Do these results agree with those found earlier in the lesson?  


