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21.1. Introduction. 

21.1. We have extensively covered various aspects of epidemiology, research methodology and biostatistics in 

the previous units. We will now have discussions on the usage of a standard statistical package for analysing the 

research and epidemiological data, in the present unit. We shall discuss and demonstrate statistical analysis 

using “EPI – Info” statistical package. Though there are a number of statistical software available for statistical 

analysis (as SPSS, Minitab, STATA, etc.), I have decided to discuss EPI-Info for the benefit of my students, for 

the following reasons: 

 EPI – Info is a statistical software which has been specifically developed for statistical analysis of medical 

research and epidemiological data, while the other software (as SPSS, MINITAB, etc.) are general use 

packages and not specifically developed for medical research / epidemiological data. 

 It has been developed by very reputed healthcare agencies, namely, the Centers for Diseases Control (CDC) 

Atlanta, in conjunction with the World Health Organisation (WHO) and recommended  by these esteemed 

agencies for use in medical research and epidemiology. 

 It is a freely downloadable and public domain software, and hence not subject to legal issues regarding 

purchasing or licensing. 

 It can be very easily downloaded and is also very user friendly. 

 Despite being easy, at the same time, it covers practically all the Biostatistical procedures from as simple as 

frequency tables and Mean / SD to as complex as regression models and survival analysis. 

21.2. Objectives. After studying this unit, you should have a clear understanding of: 

(a) General information about EPI Info Biostatistical Package. 

(b) How to download and run EPI info on your computer. 

(c) How to “Read” (i.e., import) an Excel data file into EPI for undertaking Biostatistical Analysis. 

(d) How to undertake the following statistical procedures once you have imported (“Read” an Excel data file) into 

EPI statistical software, using the “Classical” mode of EPI program: 

 Describing the simple frequencies 

 Describing the various measures of central tendency and variability 

 Developing contingency tables (2 X 2, 2 X r, r X c) 

 Developing graphical presentation of data 

 Undertaking test for significance of difference between two sample means using ‘t’ test. 

  For equal sample variances 

                For unequal sample variances 

 ANOVA test for significance of difference between three or more sample means 

 Non parametric tests for the significance of difference between two sample medians 

 Non parametric tests for the significance of difference between three or more sample medians 

 Chi Square test for difference in proportions of two, or more than two samples. 

 Odds Ratio / Relative Risk and Attributable Risk and their 95% CL. 

 Stratified analysis for the control of confounding using Mantel Haenszel procedure. 

 Correlation and simple regression analysis. 



(e) How to undertake the following statistical procedures using the “STATCALC” mode of EPI program, by 

directly entering the data into tables: 

 Sample Size calculations in situations of 

 Population survey for estimation of a proportion 

 Case Control Study 

 Cohort / Cross sectional / experimental study 

 Analysis of 2 X 2 (and r X c) tables, and calculating the following: 

 Relative Risk / Odds ratio and their 95% CL 

 Chi Square test 

 Stratified analysis for control of confounding using Mantel Haenszel technique 

 McNemar’s procedure for pair-matched case control study 

21.3. Downloading EPI-Info on your computer. The process is quite simple. You have to go to the following 

site: 

https://www.cdc.gov/epiinfo/index.html . Once you go to this site the following box will be displayed on the 

screen (Exhibit-21.1): 

Exhibit – 21.1 

 

https://www.cdc.gov/epiinfo/index.html


 

 

Click on the “Downloads”. The following box will appear (Exhibit – 21.2): 

Exhibit – 21.2. 

 

 

Now click on the “Download Zip File” and follow the user driven commands, till the software is downloaded on 

your computer. Now create a shortcut on the desktop, for easy access, which will look as follows on your 

computer screen (Exhibit – 21.3): 

 

Exhibit-21.3. 



21.4. Starting EPI-Info. Once you click on the desktop shortcut, the following box will appear (Exhibit – 21.4) 

Exhibit-21.4.: 

 

 

21.5. Importing (Reading) a data set which already exists on your computer. For starting the analysis of an 

existent data set, click on the button “Classic”. You will get the following screen (Exhibit – 21.5): 

Exhibit-21.5. 

 

You are now ready to import / read an existing file of your data and analyse it in EPI-Info. 

21.6. Starting the analysis. The data can be entered in the EPI-Info package, but is advisable that you enter 

your data in an “Excel” sheet. For the purpose of our discussions in the present and subsequent units, we will 

use the Excel sheet along with the data which we have already given in Unit – 4 and its contents have already 

been described in detail in the same unit. A soft copy of this excel file is also enclosed with this unit for the 

ready use and practice by students. The filename is: “Training_Data_Set_for_Unit_21.xlsx”. For the sake of 

convenience of explanation, I have put this file on my desktop; you can put it anywhere but remember to give 

the exact “path” when EPI-Info package asks you for that. For starting the analysis, you have to open the 

package by clicking on the desktop icon (as shown in exhibit – 21.3.) and then click on “classic” (as shown in 

exhibit – 21.4). Thereafter you will get the dialogue box as already shown in exhibit 21.5. Please look at this 



dialogue box (exhibit – 21.5) very meticulously as this is like the “heart” of the EPI-Info statistical program and 

all your commands for analysis of your data will be generated from this dialogue box. 

21.7. Pulling in your data file into EPI-Info for starting the analysis. In the dialogue box, as shown in 

exhibit 21.5, there is a detailed dialogue box in the left half of this box, whose main heading is “Command 

Explorer”. Under this Command Explorer, the first major heading given there is “Analysis Commands” and 

below it are 5 sub-headings, namely, “Data”, “Variables”, “Select / If”, “Statistics” and “Advanced Statistics”. 

Each of these sub-headings have various “commands” listed under them. Now, to pull in your data file, click on 

“Read” which is the first command under the sub-heading “Data”. You will find the following dialogue box 

appearing (Exhibit – 21.6.): 

Exhibit – 21.6. 

 

In the above dialogue box, select the “data type” from the drop down list (in the present case we have selected 

“Microsoft Excel 20017 Workbook (xlsx)”. Now, under the heading “Data Source”, click on the “Browse” 

button and give the complete path and the filename as I have shown in exhibit 21.6 above.  Then, click on the 

“OK” button. You will now get the following dialogue box (Exhibit – 21.7.): 

Exhibit – 21.7. 



 

Now, in the above dialogue box, under the heading “Data Source Explorer” you are seeing the following in the 

box: “TRG_DATA$”. Double click on the “TRG_DATA$” and you will get the following dialogue box 

(Exhibit – 21.8): 

Exhibit – 21.8 

 

Now, your data set is pulled in the EPI-Info and is ready for analysis. It is showing the complete path and the 

total records in this data set as “150”. To confirm that your data set is being accurately read by EPI, click on the 

command “List” just below the sub-heading “Statistics”. In the dialogue box which appears click on the check 

box “All” under the heading “Variables’ and click the okay button at the bottom of this dialogue box as follows 

(Exhibit 21.9): 

Exhibit – 21.9. 



 

Once you click the OK button, your data will be displayed as shown in the next dialogue box (shown here as 

Exhibit – 21.10). You can browse through this data set being displayed and see whether the complete data is 

being displayed or whether there are discrepancies in the form of blank cells or error signs. 

Exhibit – 21.10. 

 

21.8. Display of simple statistics and contingency tables. In Unit-4, we had made detailed discussions on 

presentation and tabulation of data, with the same data set which we are discussing now in this unit. Let us start 

now with making a simple contingency table showing distribution of only one variable. In unit – 4, Table – 4.3, 

we had manually calculated and made a table of distribution of subjects according to number of cigarettes 

smoked. Let us now make the same table with the help of EPI-Info. For doing the same, pull in the data file as 



explained above. Thereafter, double click on “Frequencies” under sub-heading “Statistics” in the Command 

Explorer. The following dialogue box will appear (Exhibit – 21.11.): 

Exhibit – 21.11 

 

Now, click on the button indicating the drop-down list under the box heading of “Frequency of” and select the 

particular variable of interest (“cigarettes per week) from this list, and then click the OK button at the bottom of 

this box. You will find the following table appearing on the screen (Exhibit – 21.12.) 

Exhibit – 21.12. 

 

Now, compare this table so obtained (exhibit – 21.12.) with the table – 4.3 in Unit – 4. You would appreciate 

that the results are the same. 



21.9. Generating tables having the cross combinations of more than 2 variables. Go back to table – 4.5 in 

Unit – 4 in which we had made a frequency distribution table manually for the combination of age group and 

hypertension (raised Blood Pressure). Now, let us make the same table from EPI-Info. For doing this, double 

click on the “Tables” command under the sub-heading “Statistics” (remember to click the “tables” command 

and NOT the “Frequencies” command which we did in the previous example for generating the table for a 

single variable i.e., cigarette smoking). The following dialogue box will appear (Exhibit – 21.13.): 

Exhibit – 21.13. 

 

Once the above dialogue box appears, click the drop down button under the heading “Exposure variable” and 

select the relevant exposure variable (in the present example, it is “Age_Group” and thus we select it). Now, 

from the drop down list under “outcome variable”, select the relevant outcome variable (in the present example 

it is “Hypertension”). Now, click on the OK button at the bottom of the box. The following screen will appear 

(Exhibit – 21.14.): 

Exhibit – 21.14. 



 

Once you click the OK button, the following screen will appear (Exhibit – 21.15) 

Exhibit – 21.15. 

 

This is the final output of the table. If you compare it with what we had found in table 4.5 of Unit – 4, you will 

find that the results are the same. Note that EPI-Info will give you both, the “Row Percentages” as well as 

“Column percentages” and you can select whichever we find to be relevant for us. In this case, we will select the 

“Row percentages” as we had earlier also done in Table 4.5 of Unit – 4. 

21.10. Storing the results in a file. It is not necessary for you to keep noting down the results from every 

screen. You can save all the results of your analysis by undertaking the following procedure. In the “Command 

Explorer”, double click on “Route out” under the side heading “Output”. The following dialogue box will 

appear (Exhibit 21.16): 



Exhibit – 21.16. 

 

Click on the “Browse” button and specify a “path” and “filename” in the next box which appears, and then click 

OK button in the first box (Exhibit – 21.17): 

Exhibit 21.17. 

 

 

An “html” file will be created as per the path and filename specified by you and all your results will be stored in 

this file, which you can open later on also. 

21.11. Graphical Presentation of data. For generating graphical presentation of data, double  click on the 

“Graph” under the sub-heading statistics. The following dialogue box will appear (Exhibit – 21.18) 

Exhibit 21.18. 



  

 

From the drop down list under the heading “Type”, select out the relevant type of graph (from the 8 different 

options, viz., Area, Bar, Bubble, etc.). In this example we have selected the option “Pie”. Next, from the drop 

down list below titled “Variable”, select the variable whose graph is to be developed. In this examples, we have 

selected “number of cigarettes”. Now click on the OK button at the bottom. The following pie chart will be 

displayed (Exhibit – 21.19). 

Exhibit – 21.19. 

 

Similarly, we can create bar diagrams and other graphical presentations from EPI. For example, for making the 

same bar diagrams which we had shown in Unit-4 (Figures 4.1 and 4.2) the distribution of subjects according to 

number of cigarettes and further the number of subjects according to presence / absence of IHD and the number 



of cigarettes smoked, the command details for a simple bar diagram in EPI will look as shown in Exhibit 21.20 

below 

Exhibit 21.20. 

 

The command window for a multiple bar diagram between number of cigarettes smoked and whether the 

subjects have IHD or not, will appear as follows (Exhibit – 21.21) 

Exhibit – 21.21. 

 

And the final multiple bar diagram will be displayed as (Exhibit 21.22): 

Exhibit – 21.22. 



 

21.12. Calculating the measures of central tendency and variability from EPI – Info. For calculating the 

measures of central tendency (mean, median and mode) and variability (Variance, SD and percentiles) we will 

first “Read” our data file as explained earlier in this Unit. Now we will double click on the “means” command 

under the sub-heading “Statistics” in the Command Explorer” window in the left half of the screen. Now, 

suppose we want to find the various measures of central tendency and variability for “Blood Cholesterol”. So, 

after double clicking on the “means” command, we will get the following window (Exhibit – 21.23). In this, 

under the heading “means of”, we will use the drop down list with the help of the drip down button on the right 

corner of this box and select the desired variable (blood cholesterol). We will then click the OK button. 

Exhibit – 21.23. 

 



On clicking OK the following screen will come up as shown in Exhibit – 21.24. It shows various values, 

namely, Mean (150.34), variance (654.56), SD (25.58), Median (150.5), 25 th Centile (132), 75th centile (169) 

and Mode (135).  

 Exhibit 21.24.

 

On the other hand if you want to see the distribution according to each and every centile, double click on the 

“frequency” command and the select the variable (blood cholesterol in our example) in the command window 

and then click OK. The window will look as follows (Exhibit 21.25) 

Exhibit 21.25. 

 



On giving the Okay Command, the following window will appear (Exhibit 21.26). You will see that, for 

example, the 10th centile will be the value  at which the cumulative percentage is 10%, which as would be seen 

from the table, is 120 mg. 

Exhibit 21.26. 

 

21.13. Comparing Two Means. In Unit – 11, we had seen the procedures, particularly ‘t’ test for comparing the 

two means. We will now demonstrate as to how we can undertake this procedure easily by EPI. Let us say, in 

our practice data set, we have a field “BMI category” which has got subjects according to two groups – normal 

weight and overweight. Another field is “Systolic BP” in which the systolic blood pressure of each subject is 

recorded in the form of a “quantitative, numerical continuous variable”. Our statistical question is “whether the 

systolic blood pressure of normal weight persons is significantly different (i.e., significantly higher or lower) 

than those who are overweight. So, we are, from the statistical point of view, going to compare two “means” 

(mean systolic blood pressure in the normal weight group with that in overweight group). For doing the 

procedure we will first pull in the data set into EPI package as described earlier. Now, from the command 

explorer window on the left side, we will double click on the “means” command and the following screen will 

appear (Exhibit 21.27.). In the window which appears, click on the drop down list under the heading “Means of” 

and select the variable whose mean is to be compared (in our example it is “Systolic BP”). Now in the small 

window headed “cross-tabulated by the value of”, select with the drop-down list, the variable whose two groups 

are to be compared for the means (in our case it is “BMI Category). Now, click the okay command. The 

complete window will look as show in Exhibit 21.27. 

Exhibit 21.27. 



 

 

And, on clicking the OK button, the following window will appear as shown in Exhibit 21.28. 

Exhibit 21.28. 

 

The first column of the screen shows the two groups (overweight and normal weight) whose means are to be 

compared. The next is headed “Obs” which means the number of subjects in each groups; our screen shows that 

there are 31 overweight subjects and 119 normal weight subjects. The mean systolic BP among overweight 

subjects is 133.67 mm Hg (with variance 193.09 and SD 13.89), while for normal weight group the mean 

systolic BP is 124.99 (variance 71.72 and SD 8.46). The medians are also displayed (130 and 124 respectively 

in the overweight and normal weight group – you will need this if you have to do the non parametric test, which 



we shall describe later. Now, scroll down slightly and you will see the following screen as shown in exhibit – 

21.29. 

Exhibit 21.29. 

 

Now, in this screen, various results have been displayed under the main central heading “T Test”. Firstly, we see 

that the difference in the means of the two groups is 8.68 (whether we use the method of pooled variances or the 

Satterthwaite’s method of unequal variances), being higher in the “overweight group”. Now, if you turn back for 

recapitulation to Unit – 11, we had discussed that there are two types of  t – tests, namely one when the 

variances of the two samples being compared  are equal (not significantly different)  and the other when the 

variances of the two samples are “unequal” (i.e., are significantly different). When the variances are “equal”, we 

do the t test by “pooling” the variances, i.e., calculating a “pooled” or “common” variance. If the variances are 

“unequal” then we do the t test by using the “Satterthwaite’s method”. This is actually what is shown on the 

screen in exhibit 21.29, which the EPI has calculated for us. If the variances are equal in the two samples, we 

would use the results shown against the “pooled” (equal) variances which indicate that the “t” value is 4.39, the 

df are 148 and the ‘p’ value is 0.0000 (i.e., p value is less than 0.05) which indicates that the difference is 

statistically significant. In case the variances were not equal (i.e., were significantly different) we would use the 

results shown against the “Satterthwaite’s method, which indicates a t value of 3.32 and  p value of 0.002, which 

again is < 0.05 and hence the results are significant. We conclude that the mean systolic BP is higher, on an 

average by 8.68 mm in the overweight group as compared to the normal weight group and this difference is 

statistically significant (i.e., the probability of this difference having come up solely because of “chance” or 

“random variations” or “sample to sample variations” is less than 5 in a 100 chances (in fact as less as 2 in a 

1000 chances since the exact p value is 0.002). 

But, how do we know whether to use pooled (equal) variances method or unequal variances (Satterthwaite’s) 

method? So, now the question naturally comes up how do we know whether the variances are significantly 

different (so that Satterthwaite’s method is to be used) or are equal (and can be pooled for the t test). Now just 

recapitulate that is Unit – 11, paragraph 11.5, we had shown how to calculate whether the variances are 



significantly different or else are homogenous, using the “F” test. Now, in EPI, what we have to do is to just 

scroll down to the next screen, which will appear as shown in Exhibit 21.30 below. 

Exhibit - 21.30 

 

Now, in the lower part of this screen you find the heading “Bartlett’s test for Inequality of Population 

variances”. This test is actually a statistical counterpart of “F” test for inequality of variances”. Now, under this, 

we find that the “p – value” is “0.00021”, i.e., less than 0.05, which clearly means that the variances are 

significantly different. The same thing is also written at the bottom as “a small p-value, e.g., less than 0.05 

suggests that the variances are not homogenous”. Hence in the present example, we will conclude that the 

variances are not homogenous (i.e., statistically significantly different) and hence we will use the Satterthwaite’s 

method of t test and summarise our statistical results as: “X1 (overweight) – X2 (normal weight) = 8.68 mm Hg; 

variances are not homogenous (p < 0.05, by Bartlett’s test); ‘t’ value  (Satterthwaite’s method) = 3.32; df 

= 36; p < 0.05 (statistically significant difference)”. On the other hand, had the results of this screen (exhibit 

21.30) indicated that Bartlett’s test is showing that the variances are “homogenous” (i.e., Bartlett’s ‘p” value 

was more than 0.05), we would have used the results of ‘t’ test of pooled variances as shown in exhibit 21.29. 

21.14. Calculating the 95% Confidence Interval (CI) (or 95% Confidence Limit (CL) of the difference 

between two means. Please refer to Unit – 9, paragraph No. 9 .19, in which we had shown the procedure for 

calculating the 95% CI of the difference between two means and its interpretation. Now, EPI also does this task 

for you very easily. Have a look at exhibit 21.29. You will find that just below the main heading “T Test”, the 

headings are: “Method”, “Mean” “95% CL Mean”, and Std Dev. The first column is actually not having any 

heading and it stands for “Difference between the two means, i.e., mean of Group 1 minus mean of Group 2”. 

You will find that the results under these headings are “8.68” which means that the difference in means between 

the two groups (overweight minus normal weight) is 8.68 mm Hg. The next column “95% CL Means” has two 

entries, namely 4.77 and 12.59. This means that the lower limit of 95% CL of difference of means is 4.77 mm 

Hg while the upper limit is 12.59. Thus, while our sample is showing a difference in means of 8.68 mm Hg, we 

are 95% confident that in the total reference population, this difference would be ranging from 4.77 mm Hg to 



12.59 mm Hg. Also note that both the upper and lower end of the 95% CL are having same (positive) sign (that 

is, zero is not enclosed in this interval); thus we can also straightaway conclude that our results are statistically 

significant, as has already been described in Unit – 9. 

Check Your Progress – 1. 

1. Which of the following software programmes CAN NOT be used for mst of the statistical analysis procedures 

in medical research and epidemiology: (a) EPI Info  (b) SPSS (c ) EXCEL (d) MINITAB (e) STATA. 

2. The latest available version of EPI Info (as of June 2018) is: (a) Epi – 3.1 (b) Epi – 5.0 (c) Epi – 7.0 (d) Epi = 

7.2 (e) Epi-18.  

3. Epi – Info is a: (a) Freely downloadable program (b) Public domain program (c) Both freely downloadable 

and in public domain (d) Download is free but only after a permission in writing or email has been taken from 

CDC Atlanta and WHO (e) Permission as well as payment is required to be made to the proprietors, i.e., 

Microsoft. 

4. In EPI, for analysing an already existing data file, the file is required to be taken into the package using which 

of the commands: (a) Enter (b) Read (c) Export (d) List (e) Statcalc 

5. For working out the difference of “medians” in two groups from a data set which has been “Read” in EPI, the 

command in the command explorer window will be: (a) Means (b) Medians (c) Frequencies (d) Tables (e) List  

21.15. Comparing three or more means : Analysis of Variance (ANOVA). In Unit – 20, we have already had 

a long and detailed discussions on ANOVA and had demonstrated the procedure of manually calculating it. 

While it may not be too tedious to undertake manual calculations of ANOVA when the data set has just a few 

subjects in each group, it becomes a formidable exercise even if the data set is moderately large, say 20 to 30 

subjects in each group. However, EPI comes with a distinct advantage for undertaking the calculations of 

ANOVA. Let us take an example from the data set which we are using for practice. In the data set, there are 

three groups of age, namely, 35 to 39 years, 40 to 44 years and 45 years and above. Let us say we want to find 

out whether the mean systolic BP is different in these three age groups. Thus we are apparently wanting to 

compare the means (of systolic BP) in 3 groups (i.e., the three age groups). For this, we will, as described 

earlier, “Read” our data set, and then give the means command. Now, in box with the heading  “Means of”, we 

will, using the drop-down list, select the variable whose means are to be compared in the 3 or more groups (this 

will be systolic BP in our current example). Next, in the box with the heading “cross-tabulate by value of”, we 

will, using the drop down list, select the variable whose three (or more) groups are to be compared for the 

difference in means (in our present example, it would be “Age Group”). Finally, click the “OK” button. The 

final appearance of the screen will be as shown in Exhibit – 21.1. as follows: 

Exhibit – 21.31 



  

Once you click on OK button, the results will appear as follows (Exhibit – 21.32) 

Exhibit – 21.32 

 

The above screen shows the various measures of central tendency and variability of the outcome variable, i.e., 

Systolic BP (mean, median, mode, variance, Std Dev., 25th & 75th centile) for the 3 age groups (35 to 39 years, 

40 to 44 and 45 & above). In brief, the means for these 3 groups are 125.43, 127.71 and 130.16 while the SDs 

are 11.66, 9.10 and 7.50 respectively. Thus, on the face value, the results indicate that the mean systolic BP 

increases with increasing age groups. Now, we will scroll down and the next screen which appears will be as 

shown in Exhibit – 21.33 below: 

Exhibit 21.33 



 

We can see the ANOVA table duly calculated in the above screen. We have already described the ANOVA 

table in detail in Unit – 20 and here also we see the same headings as “variation”, “SS”, “df”, “MS” and “F-

Statistic” as we had described in Unit -20. The table in exhibit – 21.33 shows that the ‘F’ value at 2 df 

(numerator) and 147 df (denominator) is 1.429 and the exact ‘p’ value is 0.22, i.e., the p value is > 0.05. In other 

words the results are “not significant” from statistical point of view. However, before taking the final decision, 

we should scroll down by one more screen; once we do that, we will see the following screen (Exhibit – 21.34) 

Exhibit – 21.34 

 

The above screen shows, to start with, the results of “Bartlett’s test” for homogeneity of variances. In our 

example, the p value from Bartlett’s test is 0.051, which is just above 0.05 (i.e., it is more than 0.05) thus 

indicating that the variances are not significantly different. Hence we can use the results of ANOVA as seen 



above and report our results as “not significant”. However, if the Bartlett’s test had shown a p value of less than 

0.05, it would have meant that the variances are not homogenous (are statistically significantly different) and in 

such cases we should not use the results of ANOVA but rather use the results of “Kruskal Wallis” test which are 

shown in the end of the screen shot in exhibit 21.34. 

21.16. Biostatistical procedures involving “Proportions”. 

As we have described, when a variable is measured on a “Qualitative” (or “count” or “categorical”) scale, we 

summarise the data by developing “proportions” which can be expressed as a decimal number ranging from 0 to 

1 or as a percentage by multiplying this decimal number by 100. In addition, as we have already explained in 

detail, common Biostatistical procedures involving proportions would include 

 Calculation of a single proportion and its 95% CL. 

 Significance of difference between two or more than two proportions using the Chi-Square test. 

 Calculation of Relative Risk (RR) in case of a prospective study) or the Odds Ratio (OR) in case of  cross 

sectional analytic and case control studies) 

 Calculation of 95% CL of RR or OR. 

21.17. Calculation of a proportion and its 95% CL. Let us say, in our practice data set, we have a field named 

“Hypertension” which is a qualitative variable and measured as either “Blood Pressure (BP) Raised” or “Normal 

BP” persons. For calculation of the proportion of persons who have Raised BP and the 95% CL of this 

proportion, we undertake the procedure as follows: Firstly, “Read” the data file as explained earlier. Now, click 

on “Frequencies” sub-command (under the main command “Statistics”) in the command explorer window on 

the left side. You will get a dialogue window on the screen. From this window, in the box with the heading 

“Frequency of” select, using the drop-down list, the variable whose proportion and 95% CL is to be calculated. 

The name of the selected variable will appear in a window immediately below the heading “All (*) except”. 

Now click on the button “OK”. The complete screen will look like as shown in Exhibit 21.35: 

Exhibit 21.35 

 

Once you click OK, the following screen will appear (Exhibit – 21.36). 



Exhibit – 21.36. 

 

The above exhibit shows the calculations made by EPI. We can see that there are 13 subjects with raised BP out 

of 150 total subjects and the proportion is 8.67% (or 0.0867 as a fraction of 1). The 95% CL of hypertensives is 

4.70% to 14.36% (or, 0.047 to 0.1436 as a fraction out of 1) which means that while our point estimate of 

subjects having raised blood pressure from our sample is 8.67%, we are 95% confident that this proportion in 

the large reference population from which the sample was drawn would be between 4.7% to 14.36%. It also 

means that if we draw and study 100 repeated samples of 150 from the same reference population, 95 out of 

these 100 samples would show a proportion of hypertensives which would be between 4.7% to 14.36%. 

21.18. Statistical tests for the difference between two proportions. Let us say, we are exploring a hypothesis 

in our practice data set as to whether high BMI (overweight) is a risk factor for raised blood pressure. Now, 

before we start analysing this data in EPI, or even otherwise, we should be very clear as to which one is the 

“exposure” (or cause / predictor / independent) variable and which one is the “outcome” (i.e., effect or 

dependant) variable because this will be specifically asked by the EPI program. Apparently in our example, the 

exposure variable is “Overweight” which is the hypothesised cause of the outcome variable “raised blood 

pressure”. With this background, we will click on the option “Tables” under the command “Statistics” in the 

Command explorer window. We will get a window as is shown in exhibit 21.37. Now, in this window, firstly, in 

the box with the heading “Exposure variable”, using the drop down list, select “BMI category” (which is our 

exposure variable). Now, in the box having the heading “outcome variable”, select “hypertension” (which is our 

outcome variable). The window will look as shown in exhibit 21.37 below. 

Exhibit 21.37. 



 

Now, click the OK button. You will see the screen as shown in exhibit 21.38, and on further scrolling down, 

another screen as shown in exhibit 21.39. 

Exhibit 21.38. 

 

Exhibit 21.39. 



 

Now, for interpreting the results, first of all refer to exhibit 21.38. The table is actually akin to the 2 X 2 table 

which we have often talked about in the various units till now. The only difference is that it shows the totals as 

well as % of both according to row totals as well as column totals. 

Which total to use : Row or Column. Now, we have to decide as to which total should we use – rows or 

columns. The answer is that it will depend on the type of epidemiological design that we have used. In case we 

have used the “cross-sectional analytic” or else the “case – control design”, we will use the column totals and 

percentages and omit the row totals / percentages. In case we have used the cohort or experimental design we 

will use the row totals and percentages and omit the column totals / percentages. In the present example, our 

study was a “cross-sectional analytic” design, hence we will use the  column totals. If we draw the table here, it 

will look as shown in Exhibit – 21.40 

Exhibit 21.40 : 2 X 2 Table  

Overweight 

Exposure 

Hypertension (Outcome)  Total 

Present (O+) Absent (O-) 

Present (E+)  6 (46.15%) (cell a) 25 (18.25%) (cell b) 31 (a+b) 

Absent (E-)  7 (53.85%) (cell c) 112 (81.75%) (cell d)  119 (c+d) 

Total  13 (100%) (a+c)  137 (100%) (b+d) 150 (n = Total subjects) 

So, you should be clear at this stage, what type of study design you have used and which total & percentages 

will you be taking for the analysis. 

Now, scroll down to the next screen, a snap shot of which is shown to you in exhibit – 21.39. It shows the 

results according to various parametres, namely, Odds Ratio & Relative Risk and the Chi Square test. Now, if 

the study design was a “cross-sectional analytic” or else a “case-control” design, we will use the “Odds ratio” 

but if it was a cohort or experimental design, we will use the Relative Risk. In our example which we are 

working upon, it was a cross-sectional analytical study, hence we will use the “Odds Ratio (OR)” based results. 

There are two types of OR which the screen is showing, viz., OR (cross product) and OR (MLE). We will use 

the OR (cross product) which is 3.84 in our case. The 95% CL of this OR is also shown as 1.18 to 12.41. 

However, as regards this 95% CL of OR, there is a caution – see the line just below the “Risk Based Results”, 

which says “Sparse data – Use exact confidence limits. If such a caution appears in the results, we will use the 



95% CL with the bracket (F) in front of it as this stands for “Fisher’s Exact Confidence Limits”. In our example 

this is shown as 0.96 to 14.5, hence we will report this as our result and not 1.18 to 12.41. So, our final reporting 

of results will be as follows: “OR = 3.84, 95% CL of OR = 0.96 to 14.50”. 

Now, just presume, for the sake of discussion only that our study design was a prospective type of design, as a 

cohort study or an interventional (experimental) study. In such a case we would have used the “Risk Based” 

results, i.e., Risk ratio (RR) = 3.29 and it’s 95% CL as 1.19 to 9.09. We would also have noted down the “Risk 

Difference” (Attributable Risk) as 13.47% (or, 0.1347 if we wanted to report it as a fraction). We could have 

also calculated the Etiological Fraction as “{(RR – 1) ÷ (RR)}”, i.e., (3.29 – 1)  ÷ 3.29 = 0.696, or 69.6%. 

Now, regarding the test of significance for the difference between two proportions. The same screen (exhibit 

21.39) at its lower part shows the detailed results of Chi Square test. Now, in the normal course, we would have 

taken the line which says : “Chi Square Uncorrected = 5.63, df = 1, “2 – tailed p-value” = 0.01. However, once 

again, see that in this example, there is another line of caution which says: “At least one cell has expected size of 

< 5”. Now, if this line is also there, then we will use Chi Square Corrected (Yates) = 4.06, df = 1, 2-tailed p-

value = 0.04. So, we will report our complete results as: “OR = 3.84; Fisher’s Exact 95% CL of OR = 0.96 to 

15.50; Chi Square Corrected (Yates) = 4.06, df = 1, Two-tailed p-value (Yates) = 0.04; Statistically 

Significant”.  

21.19. Comparing three or more proportions. In unit – 11, we had demonstrated the use of chi square test for 

testing the significance of difference between three or more proportions, using the “r X c” table. We will now 

demonstrate herewith, the calculations using EPI. To illustrate with an example, let us say we want to test the 

hypothesis that increasing age group is associated with increasing (or decreasing) amount of cigarette smoking. 

Now, once again we have to very intelligently decide what is our exposure variable and what is the outcome 

variable. Clearly, in this example in our data set, the exposure (cause or independent or predictor) variable is 

“age groups” and the outcome variable is the category of cigarettes smoked per week. Now, we will “Read” our 

data set and give the “Tables” command as explained earlier. In the heading “Exposure variable” we will select 

“Age group” using the drop down list while in the heading “Outcome variable” we will select “Cigarettes per 

week” using the drop down list. The screen will look as shown in exhibit – 21.41. 

Exhibit – 21.41. 



 

Once we click the “OK” button, the results will be presented on the next screen, which is shown herewith as 

exhibit 21.42 

Exhibit – 21.42. 

 

Now, since this is a “Cross-sectional analytical” study, we will use the “Column totals and percentages”. The 

overall chi square value of 12.31 at df of 6 is shown as also the ‘p value” of 0.552, which is more than 0.05; 

hence the results are statistically not significant. 

21.20. Undertaking “Stratified Analysis for Control of Confounding” using EPI. Please refer to Part-3 of 

Unit – 10, wherein we had a detailed discussion on “confounding” and its control, using the Mantel – Haenszel 

procedure of stratified analysis. To open our discussion as to how to do this analysis in EPI, let us say in the 

preceding tables, we just saw how to see the association between Overweight and Hypertension. Now, we can 



also say that in this association which we have just demonstrated, “Age – Group” may be a confounding 

variable, since as age increases, people are likely to become more overweight and also, independently of body 

weight, increasing age may be associated with increasing blood pressure. Thus, now we need to do a stratified 

analysis to see the adjusted association between overweight and hypertension after controlling (i.e., after 

“adjusting) for the possible confounding effect of increasing age. For doing the analysis in EPI, firstly, “Read” 

the data file and then give the “Tables” command from the command explorer window. Now, in the screen 

which appears, select, using the drop down list, “BMI Category” in the box for exposure variable and 

“Hypertension” in the box for outcome variable, as we have done earlier also. Now, in the box headed by 

“Stratify by”, using the drop down list, select the confounding variable according to which stratified analysis is 

to be done. In the present example, as described above, we will select the variable “Age Group” and this will 

show in the box just below the drop down list box for “Stratify by”. The final screen will look like as show in 

exhibit 21.43. 

Exhibit 21.43. 

  

Now, click the OK button. You will get a number of screens for viewing which you will have to scroll down, 

one by one. The initial screens will show the simple one to one analysis between exposure (BMI category) and 

outcome (Hypertension) according to the three strata of age groups (Age 35 to 39, 40 to 44 and 45 and above). 

After these screens, the last screen will show the results of “Stratified Analysis”, with the Crude OR (or, Crude 

RR), the Mantel Haenszel Adjusted OR (or RR) and it’s 95% CL, and the Mantel Haenszel adjusted Chi Square 

and it’s statistical significance in terms of p-value. The successive screens are shown herewith as exhibits 21.44 

to 21.49 below. 

Exhibit- 21.44 



  

 

Exhibit- 21.45 

 

Exhibit- 21.46 



 

 

Exhibit-21.47 

 

Exhibit- 21.48 



 

Exhibit-21.49 

 

Now, how do we interpret the results of this stratified analysis? The analysis reveals that the Odds Ratio (OR) is 

7.12 in the age group 35 to 19 years, 7.28 in age group 40 to 44 years while in age group 45 years and above it is 

very low (0.00). The overall (crude OR, without adjustments) was 3.84; after adjustment, the Mantel – Haenszel 

adjusted OR is 2.84 which indicates that after adjusting for the effect of increasing age, overweight still carries a 

2.8 times higher risk for causing increased blood pressure and with a adjusted Mantel – Haenszel – Chi – Square 

of 3.34 and p-value = 0.06 it is just nearly significant (though p is < 0.05 but it is very near to 0.05, being 0.06). 

21.21.Undertaking “Non-parametric Tests” with EPI. In unit – 20, we had described in detail the various 

non-parametric tests and the situations which warrant a non-parametric test, mainly, when we are comparing the 

“medians” in two groups or more than two groups. The most common situation when we do such testing would 



be when we are dealing with “quantitative, ordinal” data, i.e., data which is recorded as numbers but really does 

not have numerical properties, as various types of “scores”, “ranks” or “grades”. For the sake of practice, in our 

practice data file, we have created a field “RPR_Score” which has assigned “score” to each subject regarding his 

resting pulse rate (RPR). Those with RPR of 60 per minute or less have got a score of 1, from 61 to 72 a score of 

2, while those with RPR > 72 have been given a score of 3. Apparently, score of 1 indicates very good physical 

fitness, score of 2 indicates ordinary level of fitness and score of 3 indicates low physical fitness. Now, let us 

say, we are interested in analysing whether subjects who have metabolic syndrome (MS present) have a higher 

(or lower) RPR score as compared to normal, healthy subjects. For undertaking the statistical analysis for this 

hypothesis, after “Reading” the data file into EPI, we will give the “Means” command, following which, in the 

dialogue window which appears, under the heading “Means of” we will select, using the drop down list, the 

variable whose medians are to be compared (i.e., RPR Score in our example). Then, in the window with the 

heading “Cross tabulate by value of”, we will select, using the drop down list, the variable, whose two (or more 

than two) groups are to be compared for the medians (this would be MS present in our example). The final 

completed window would look as shown in exhibit – 21.50 below. 

Exhibit – 21.50. 

 

On clicking the OK button, the following two screens will appear one after the other once we scroll down as 

shown in exhibits 21.51 and 21.52 respectively 

Exhibit – 21.51 



 

Exhibit 21.52 

 

Now, since we are comparing the medians (and not means) of two samples (a sample having metabolic 

syndrome – MS and another not having it, i.e., the normal persons), we will note the “medians” in the two 

groups from the first screen. We can see that these median scores are “3” for the subjects who have MS while it 

is “2” for the normal healthy subjects. Thus, the median score is higher (i.e., fitness level is lower, as explained 

earlier) in the subjects having MS. Now, we have to see whether this is statistically significantly different or else 

it is not significantly different (i.e., only due to chance or random variations). For finding this we would scroll to 

the next screen (exhibit – 21.45) and see the last part which has the heading “Mann Whitney / Wilcoxon Two 

Sample Test (Kruskal Wallis Test for Two Groups)”. Here we find that the “Kruskal Wallis H” is 6.12 at 

degree of freedom (df) of 1 and the “p” value is 0.0133, i.e., less than 0.05 and hence statistically significant. 



We will thus conclude that the median score of 3 for resting pulse rate (RPR) in the group with MS is 

significantly higher as compared to the median score of 2 in the normal subjects and this is statistically 

significant (p < 0.05). 

If we have to compare the medians of three or more groups, the procedure remains the same. For instance, if we 

want to see whether the median RPR scores of the 3 age groups (35 to 39, 40 to 44 and 45 years and above) are 

significantly different, we will take the “RPR score” in the box with the title “Means of” and “Age Group” in 

the box with the heading “Cross tabulate by value of”. The results which we will get will show the median 

scores of 2, 2 and 1 respective in the 3 age groups and the Kruskal Wallis ‘H’ as 3.67, df = 2, p = 0.15 

(statistically not significant). Students should try this exercise themselves for practice. 

21.22. Correlation Coefficient and Simple Regression Analysis. Correlation coefficient is calculated when we 

want to assess whether two quantitative variables (i.e., two variables which are both measured on either 

quantitative continuous or quantitative discrete numerical scales) are strongly associated with each other so that 

a change in the quantity of one variable brings about a corresponding change (either increase or decrease) in the 

other variable. For example, in our practice data set, we may want to assess whether diastolic blood pressure is 

correlated with systolic blood pressure. For solving such issues with EPI, first click on the sub-command 

“Linear Regression” under the main command “Advanced Statistics” in the command explorer window. A 

dialogue window will open up. Now, in the box under the heading “Outcome variable” select the outcome (or, 

dependant or effect) variable, which is “diastolic BP” in our example. Now, in the box having the heading 

“Other variables”, select, using the drop down list, the exposure (or, independent or predictor) variable, which is 

systolic BP in our example. The name of this variable will appear in the box just below this box having the drop 

down list of “other variables”. The final screen will look as shown in exhibit – 21.53. 

Exhibit – 21.53. 

 

Now, click the OK button. The following screen as shown in Exhibit 21.54 will appear showing the results of 

correlation and simple regression analysis. 

Exhibit – 21.54. 



 

The above screen shows the results of a simple correlation and regression analysis, with diastolic BP as the 

outcome (dependent or effect) variable and systolic BP as the exposure (independent, cause or predictor 

variable). The “coefficient” (also called in statistical terms as “Beta Coefficient”) is 0.714, which means that for 

every unit (1 mm Hg) increase in systolic, the diastolic BP is likely to increase by 0.714 mm Hg. Since the sign 

of beta coefficient is positive (i.e., not in minus), it means that the correlation is “positive” (indicating that as 

systolic BP increases, the diastolic BP would also increase and vice versa). The “Constant” (also called as 

“intercept”) is (-) 6.185 which means that in the hypothetical situation when the value of exposure variable 

(systolic BP) is zero, the value of the outcome variable (diastolic) will be (-) 6.185. The correlation coefficient 

(r2) which is actually the square of “Pearson’s Correlation Coefficient”, is 0.74. The Pearson’s correlation 

coefficient would therefore be √0.714 = 0.85. This indicates a “very strong” correlation between the diastolic 

and systolic BP and since the “p=value” is 0.0000, (i.e., < 0.05) it indicates that the correlation is statistically 

significant. Values of Pearson’s correlation coefficient of zero indicates “absolutely no correlation; between 

0.01 to 0.25 indicate weak correlation; 0.26 to 0.50 moderate correlation; 0.51 to 0.75 strong correlation and 

from 0.76 to 1.00 indicate very strong correlation (same grades of strength of association are there if the sign of 

Pearson’s correlation coefficient is in the negative, i.e., minus). 

The above results also help us in calculating the regression equation which is given by : a = Y + (b X d), where, 

a = the value of the outcome (dependent) variable which is likely to be there at the level at which the value of 

the exposure (independent) variable is = d; Y == value of the intercept and b = value of beta coefficient. Thus, if 

we want to calculate as to what will be the value of diastolic BP (i.e., “a”) when the systolic BP (i.e., “d”) is 

120, putting these values into the equation, we get “a” = - 6.185 + ( 0.714 X 120) = - 6.185 + 85.68 = 79.495 

mm Hg. 

21.23. Using the STATCALC function of EPI INFO. Another very good option in EPI is the “STATCALC” 

mode in which we can directly calculate the statistics, in case we do not have the data set to go into the 

“CLASSIC” mode and then read it using the “Read” option, as has been explained in great detail in this unit, but 

we do have consolidated data so the numbers can be directly entered into the tables. For going into the 



STATCALC mode, open the EPI program by clicking on the EPI icon and then, on the opening screen, instead 

of clicking on the “CLASSIC” mode (which we have been doing all through till now), click on STATCALC 

mode as shown in the screen shot in exhibit 21.55 below. 

Exhibit 21.55 

 

 

Now, click on the “STATCALC” button and you will find another screen showing the various options available 

in STATCALC, as shown in exhibit 21.56 below. 

Exhibit – 21.56 

 

The important options which you can use in the above screen are sample size calculation for population survey, 

sample size calculation for cohort or cross sectional study, sample size for unmatched case control study, chi-



square test for linear trends in proportions, qualitative data analysis when the data is in form of tables (2 X 2 or r 

X c) and statistical analysis for “matched pair” case control study using McNemar’s procedure. We will describe 

these in the following paragraphs. 

21.24. Sample size for a population survey, for estimation of a proportion. Let us do the same exercise 

which we did in Unit – 12 for calculating the sample size for gestational diabetes among women attending the 

ANC. Recapitulate that we had assumed that we would be sampling from general population, which is 

“infinite”, that the expected prevalence of gestational diabetes in ANC women is likely to be approximately 

10%, our acceptable deviation from this expected value was 3% on either side , the alpha error was 5%, two 

tailed (i.e., level of confidence was 95% two tailed). Now, with this background, click on the “population 

survey” and you will see the following screen as shown in exhibit 21.57 

Exhibit 21.57 

 

The above is a “Default Screen”. You have to fill in the required numbers. Thus, in the box opposite “population 

size”, leave it as such (it is showing 999999) since we are assuming that we are sampling from an infinite 

population. In the box opposite “expected frequency” enter 10 (instead of existing 50), in the box opposite 

“acceptable margin of error” enter 3 (instead of exiting 5) and leave the design effect and clusters as it is, being 

shown in the default. You will see the results will be immediately displayed in the box on the right side. You 

will see that against the level of value of 95% (i.e., level of confidence 95% with the corresponding alpha error 

as 0.05, two tailed), the sample size is shown as 384, which is the same as 385 calculated by us in unit – 12. The 

final screen is shown in exhibit 21.58 below. 

Exhibit 21.58 



 

21.25. Calculating sample size for cohort or cross-sectional analytic study. Let us now demonstrate the 

sample size calculations for a cohort study using the same example which we used for detailed manual 

calculations (on helmet use as protective measure for head injury in road traffic accidents), in unit – 12. Please 

turn back to Unit -12. You will see that we had specified the parametres as: (i) proportion of outcome in non-

exposed group (Po) = 0.01 (or, 1%) (ii) Minimum detectable Relative Risk = 0.5 (iii) alpha error (2 –tailed) = 

5% (iv) beta error = 20%, hence the power of the study = (1 - 0.20) = 0.80 or 80% (v) (ratio of exposed cohort 

and unexposed cohort to be studied = 1 : 1 (i.e., we wanted to study equal number of subjects in the exposed and 

non-exposed cohorts. Now, click on the EPI icon, and then click on “STATCALC” in the next screen. Then, 

click on the button “Cohort or Cross sectional study”. An interactive window will appear. Now, in this window, 

type out the parametres which we have just stated, i.e., in the first box, titled “two-sided confidence interval”, 

select “95”% using the drop down list; in the box “Power”, type “80”%, in the box “ratio of unexposed to 

exposed” type “1”; in the box “outcome in unexposed group” type “1” % and in the box titled “Risk ratio”, type 

“0.5”. (The remaining two boxes at the bottom will fill by themselves. Now, you will automatically see the 

sample size required on the right side of this screen. Pick up the sample size under the column heading “Fleiss” 

and this shows that you need to study “4673” unexposed (i.e., not using helmets) and 4673 exposed (i.e., using 

helmets) subjects. This is almost the same as 4669 in each group which we calculated manually in unit – 12. The 

snap shots of these screens are demonstrated in exhibit – 21.59 below. 

Exhibit 21.59 



 

21.26. Sample size calculations for case control study. Once again, recapitulate from Unit – 12 that when we 

were demonstrating the manual calculations for sample size for a case control study, on the issue regarding 

whether use of helmets is protective against head injuries, we had specified the following: (i) exposure among 

those who do not have the outcome (i.e., percentage of controls having the exposure, i.e., Po) = 0.1 or 10% (ii) 

Minimum detectable Odds  ratio = 3 (iii) two tailed alpha error = 0.05 (i.e., two tailed level of confidence = 0.95 

or 95% (iv) beta error = 0.20, i.e., power of the study = 0.80 or 80% (v) Ratio of cases to controls = 1 : 1. Now, 

when we click the STATCALC mode and then on the “unmatched case control study” in the resulting screen, 

another dialogue screen appears. In this, fill up the data in the same way as we filled up for the cohort study 

earlier, i.e., in the box “2 sided confidence level, type 95, in the box “power”, type 80, in the box “ratio of cases 

to controls, type 1, in the box “percentage of controls exposed, type 10 and in the box “Odds ratio”, type 3. The 

screen will automatically show you, on the left hand side, the required sample size as 101 cases and controls 

each by Kelsey method and 100 each by Fleiss method, which is the same as 101 calculated manually by us in 

unit – 12. Preferably, take the Fleiss method and study 100 cases and 100 controls each. The final screen is 

shown in Exhibit – 21.60 below. 

Exhibit - 21.60 

 



21.27. Analysing 2 X 2 tables by STATCALC. If we do not have the data file to “read” into the classical 

analysis program, but we have the data which can be filled directly into the 2 X 2 table, we can use Statcalc for 

calculating the various parametres as Relative Risk / Odds ratio, their 95% Confidence Limits, and the Chi 

Square Statistical tests. We will use the same data as we used in Exhibit – 21.40 earlier in this unit, (for the 

association between BMI category and hypertension) to demonstrate the 2 X 2 table analysis function in 

STATCALC. For using this function, click on the “STATALC” option and then, in the resultant screen, click on 

the tables (2 X 2 X N) option. A screen showing the preformed 2 X 2 table will appear. Now, fill in the E+O+, 

E+O-, E-O+ and E-O- cells with the figures 6, 25, 7 and 112 respectively (same as data taken from table in 

exhibit 21.40. Use the “Tab” button on your key board for moving from cell a to b to c and then to cell d. The 

final screen along with the completed analysis results will be as shown in exhibit 21.61. 

Exhibit 21.61. 

 

The results are the same as demonstrated after Exhibit 21.40. Please note that the right half of the screen having 

the heading “Summary Results” are for the situations when we are doing “Stratified Analysis” for the control of 

confounding in which we click on “strata 2” and again enter the data, and so on and finally the right sided screen 

will show the results of stratified analysis for control of confounding, by calculating the overall (adjusted) Odds 

Ratio / Overall (adjusted) Risk ratio, their 95% CL, the Adjusted Chi Square and the statistical significance in 

the form of adjusted “p-value”, using the Mantel – Haenszel procedure. 

21.28. Stratified Analysis for Control of Confounding using STATCALC. We had demonstrated the 

procedure of working out stratified analysis using the Mantel Haenszel procedure when we have a data set 

already available, in exhibits 21.44 to 21.49 above. For demonstrating the stratified analysis using STATCALC, 

we will use the same data for the 3 strata (35 to 39 years, 40 to 44 years and 45 years and above) as we had got 

in exhibits 21.44 to 21.49, as is being shown in exhibits 21.62, 21.63 and 21.64 below. For starting the analysis, 

click on the “Tables (2 X 2 X N) Mode” as explained above. Thereafter, firstly, click on strata 1 and fill the data 

in the 2 X 2 table (exhibit 21.62). Next, click on “strata 2” and fill the data in the 2 X 2 table (exhibit – 21.63). 

Finally, click on “strata-3” and fill the data in the 2 X 2 table. Once you have done this, the right side half of the 



screen will automatically show you the results of stratified analysis (in exhibit 21.63) in the form of Crude OR, 

Mantel Haenszel adjusted OR and its 95% CL, Mantel Haenszel Chi Square result and its level of statistical 

significance.  

Exhibit 21.62 

  

Exhibit – 21.63. 

 

Exhibit- 21.64 



 

In summary, the results on the right half of screen show that the crude (unadjusted) OR was 3.84, while the 

Mantel Haenszel (MH) adjusted OR after adjustment for confounding came to 2.84 with a 95% CL of 0.90 to 

8.90. The Mantel Haenszel (MH) adjusted chi square is 3.33 and its p value is 0.06. You would appreciate that 

the results are the same as what we had obtained in exhibits 21.44 to 21.49 when we had analysed the data after 

“Reading” it from the file and giving the “Tables” command thereafter. 

21.29. Analysis of “Pair Matched” Case Control data using McNemar’s Procedure. Another important 

option available in STATCALC is analysis of “pair matched data” in a case control study. This happens when in 

a case control study, each case is matched in respect of various important confounding variables so that for each 

case there is a corresponding unique control having the same level of confounding factors as the case. For 

example for studying the association between cigarette smoking and IHD, we may take 50 “cases” of IHD and 

decide to take exact pair matched controls for each case on the basis of age, gender, blood pressure and Body 

weight. Thus we will have 50 “pair matched” cases and controls, with each case of IHD uniquely matched with 

a particular control for his / her age, gender, blood pressure level and age in years. Now in such situations, the 

simple 2 X 2 table analysis which we have dealt with at length earlier, does not work. We have to do the 

McNemar’s procedure, for which we have to find out the “pairs” of cases and controls in 4 categories: (i) pairs 

in which the cases as well as his / her matched control had the exposure (was smoker) – let us say there were 6 

such pairs (ii) pairs in which the cases had the exposure but counterpart controls did not have the exposure – let 

us say there were 20 such pairs (iii) pairs in which cases did not have the exposure but their corresponding 

controls had the exposure – say, there were 8 such pairs (iv) pairs in which neither cases had the exposure nor 

their corresponding control had the exposure – let us assume there were 16 such pairs. Now, to analyse this data, 

open the Statcalc mode and click on “matched pair case control study”. A screen will appear in which you have 

to type in the numbers as have been described just now and to move from one cell to other, use the “Tab” key on 

your key board. The final screen along with the results of analysis will be displayed as follows as shown in 

exhibit 21.65 

Exhibit 21.65 



 

The results indicate that the McNemar’s Odds ratio is 2.5 with a 95% CL of 1.10 to 5.67. The McNemar’s chi 

square is 5.14 and its 2 tailed p-value is 0.02, thus it is statistically significant. Do ensure to read the bottom 

most line – if the number of “discordant” pairs in the data are less than 20, then use corrected chi square and 

Fishers exact 2 tailed p value and not the McNemar’s chi square and its p-value. 

21.30. Advanced / Complex Bio-Statistics. EPI INFO is also very useful in undertaking advanced 

Biostatistical procedures namely, Multiple linear regression, Multiple logistic regression, Survival analysis 

using the Kaplan Meier method, and mathematical modelling for survival analysis using Cox proportional 

hazards model. For this we have to “Read” a data file and the click on these tests listed under the sub-command 

“Advanced Statistics” in the command explorer. In addition, the Chi Square test for linear trend in proportions, 

test for Poisson distribution and test for Binomial distribution are also available in the STATCALC mode. Since 

these tests are beyond the scope of the present course, they will not be discussed here but the student should note 

that if required, they can perform these tests using EPI, under guidance of a Biostatistician / Medical Research 

Methodologist. 

Check Your Progress – 2. 

6. While analysing for ANOVA to see the significance of difference between 3 sample means, in EPI, if the 

Bartlett’s test shows a small p-value (i.e., p value of less than 0.05), we will use the results of (a) Kruskal Wallis 

(b) Mann Whitney (c) ANOVA (d) t test (e) Results of Bartlett’s test itself will be used instead of ANOVA.   

7. In the analysis of a 2 X 2 table for difference between proportions, we will use Yates corrected Chi Square 

when: (a) When the expected value of any one or more cells is less than 5 (b) When the expected value of any 

one or more cells is more than 5 (c) When the expected value of any one or more cells is less than 1 (d) When 

the expected value of any one or more cells is more than 1 (e) We will always use Yates correction irrespective 

of the expected values in any cell.  

8. In the analysis of a 2 X 2 table, EPI program will show both, the totals and percentages as per rows and the 

totals and percentages as per columns. If we are analysing a “clinical trial)\”, then which of the totals and 

percentages will we take for showing in our results: (a) Rows total and percentages (b) Columns total and 



percentages (c) Both Rows and Columns total and percentages (d) None of the rows or columns total or 

percentages (e) Question is wrong – we will never analyse results of clinical trial using a 2 X 2 table analysis. 

9. In the control of confounding in EPI, while using an already existent data set, the confounding variable will 

be entered into which of the box, after opening the tables menu: (a) “Exposure variable” (b) “Outcome 

Variable” (c) “Stratify by” (d) “Weight” (e) “Output to table”. 

10. For undertaking McNemar’s test for analysis of “pair – matched” case control data, which of the following 

modes of EPI will we click on: (a) Classical (b) Visual dashboard (c) Statcalc (d) Enter data (c) Create forms 

21.31. Summary. 

 In various previous units we have discussed in detail the theoretical principles and manual calculation of 

various statistical procedures in epidemiology and medical research. At this junction, I must emphasise that it 

is very important, rather indispensable, to have a complete understanding of the theory and the principles 

involved in various statistical procedures, as well  as it is also important to initially undertake manual 

calculations for becoming thorough and familiar with the statistical procedures (with no assistance of a 

computer, and limited help only in form of a hand held calculator). However, it is a fact that, huge data sets, 

involving multiple variable, manual analysis of the data may become very tedious and prone to computation 

errors. Therefore, in today’s world, it is very important to have a good knowledge of a statistical software 

which can assist us in analysing our medical research / epidemiological data. 

 In the present Unit, We have discussed and demonstrated statistical analysis using “EPI – Info” statistical 

package. Though there are a number of statistical software available for statistical analysis (as SPSS, Minitab, 

STATA, etc.), I have decided to discuss EPI-Info for the benefit of my students, for the following reasons: 

 EPI – Info is a statistical software which has been specifically developed for statistical analysis of 

medical research and epidemiological data, while the other software (as SPSS, MINITAB, etc.) are 

general use packages and not specifically developed for medical research / epidemiological data. 

 It has been developed by very reputed healthcare agencies, namely, the Centers for Diseases Control 

(CDC) Atlanta, in conjunction with the World Health Organisation (WHO) and recommended by 

these esteemed agencies for use in medical research and epidemiology. 

 It is a freely downloadable and public domain software, and hence not subject to legal issues 

regarding purchasing or licensing. 

 It can be very easily downloaded and is also very user friendly. 

 Despite being easy, at the same time, it covers practically all the Biostatistical procedures from as 

simple as frequency tables and Mean / SD to as complex as regression models and survival analysis. 

 Nonetheless, despite the various advantages of EPI, I would once again like to stress that there is no substitute 

for understanding the basic principles and theory of Biostatistics and Epidemiology; software packages like 

EPI (or others such packages) should be only an assistance for making calculations after you have thoroughly 

inspected the data and decided which is the most appropriate statistical procedure in a given situation. Many 

a times, students and medical researchers have straightaway used EPI or similar other software as SPSS, 

without any understanding of the principles of Statistics & Epidemiology, only to come out with disastrous 

results which have only been mocked at in scientific forum. So, while it is good to have an efficient 

Biostatistical software like EPI and know how to use it, be very thorough with the various principles and 

scientific theories of Statistics and Epidemiology as have been described in great detail in various previous 



units in this course. Also, do not hesitate to take the help / guidance of a Biostatistician / Medical Research 

Methodologist in case of any doubt. Also, get thorough with any one data entry programs as “Excel” or 

“Access” (I recommend Excel (though primarily it is a “worksheet” and not a perfect “database”) because it 

is easier to understand and use, and can be easily imported (“Read”) by EPI.  

21.32.Glossary. 

 EPI – Info. A Biostatistical software, which has been developed by Centers for Disease Control (CDC), Atlanta 

in conjunction with the World Health Organisation (WHO). It is a public domain software and freely 

downloadable. It has been specifically made for, and completely caters to, the needs of statistical analysis by 

medical researchers and epidemiologists. 

 Variable: An attribute or characteristic of a subject which can be measured either quantitatively (in 

mathematical terms) or qualitatively, and is likely to assume a different value in different subjects. 

 Data: An organized collection of the values of various variables for all the subjects studied in the 

epidemiological / research work, arranged in a systematic manner according to the various variables and 

subjects. In EPI – Info software package, the data is initially entered in an Excel worksheet or an “Access 

database Sheet” and then “Imported” (“Read”) into the EPI package for analysis. 

 Primary (measured) variable: A variable whose value is actually measured directly on the subjects studied. 

 Derived variable: A variable whose value is not actually measured directly on the study subjects but is worked 

out based on certain calculations / equations, from the values of  some other primary variables. 

 Frequency Distribution table: (Synonymous with contingency table), is a table arranged according to rows and 

columns, in which the data from a large data set is summarised, with the columns depicting, respectively, the 

various class intervals, frequency of subjects in that class interval and percentage of subjects in each class 

interval. 

 Bar diagram: A diagram depicting various groups or categories along the horizontal axis and the number of 

subjects in each group along the vertical axis. The height of the bars correspond to the frequency (number) of 

subjects in each group. There is a distinct space between two consecutive bars. Used to display either 

qualitative data (dichotomous or polychotomous) or else quantitative data of either discrete or ordinal nature 

but cannot be used for display of quantitative data of a continuous nature. 

 Pie diagram: A visual representation of data in the form of a circle, with the relative frequency of subjects in 

each group being depicted as “pies” in the circle, and the area of each pie dependent on the angle subtended 

by each group at the centre of the circle, calculated on the basis of the relative frequencies in each group. Used 

to display either qualitative data (dichotomous or polychotomous) or else quantitative data of either discrete 

or ordinal nature but cannot be used for display of quantitative data of a continuous nature. 

 Line diagram: A visual representation of quantitative type of data, with the unit of time arranged along the 

horizontal axis and the number of subjects (or such frequency measure as percentage) along the vertical axis, 

with the various data points connected in the form of a line which shows the “trend”. Commonly used to depict 

trends according to time. 

 Histogram: Used for visual presentation of quantitative, continuous data. It is essentially a bar diagram with 

the main differences being that the consecutive bars merge with each other (since it represents continuous 

data) and that the area under each bar indicates the frequency of subjects in that group. 



 Measures of central tendency: Summary figures of numerical nature which indicate the central part or 

“average” value of a data. These include the “mean”, “median” and “mode”. 

 Mean: Indicates the “average value” of a data. It can be arithmetic mean, geometric mean and harmonic mean. 

Mostly in medical research and epidemiology, it is the arithmetic mean which is used for statistical procedures 

and is calculated by summing up all the values of the observations and dividing it by the number of 

observations. 

 Variability: It indicates the “spread” or “scatter” of the data around the central tendency. Usual measures are 

range, standard deviation, variance and coefficient of variation, of which the standard deviation is most 

commonly used for statistical work. 

 Standard Deviation (SD): Most commonly used measure of variability, in statistical work and is calculated as 

“Root-Mean-Square-Deviation”. It is a very good statistical measure to calculate the variability in te sample 

studied. 

 Standard Error: A measure of variability in the reference population and is calculated as (SD÷√n) for 

quantitative data or as √ {(p X q)÷ (n)} in case of qualitative data. 

 Estimation. A statistical procedure by which we make an estimate of the value of the “parameter” (mean / 

proportion/ difference in means or proportions / Odds Ratio / Relative Risk) which exists in the large reference 

population, on the basis of “statistic” (means / proportions / SD / sample size) calculated from the sample 

studied. 

 Hypothesis testing. A statistical procedure by which we estimate the probability of having obtained results 

from our sample, which may be different from the reality which exists in the large population, simply due to 

“chance” (random error / sampling variations / sample to sample variations / sample to sample error), thereby 

either accepting or rejecting the “null hypothesis. 

 Power of the study. The ability of a research study to detect a “difference” as significant, when such difference 

really exists in the reference populations; i.e., the ability to reject a null hypothesis when in fact, it is incorrect. 

Power is a function of the sample size and will increase as the sample size increases. It is equal to (1 minus 

beta error). 

 Type – I Error. Also known as Alpha error, it is the probability of rejecting a null hypothesis, when in fact 

such null hypothesis is correct, i.e., to incorrectly identify, as significant, a difference when such difference 

does not exist in reality. The Type – I error, which is “acceptable” to the investigator, is specified at the 

beginning of the study to calculate the sample size, and is usually kept as 0.05. After the study has been 

completed, the type-I error in the study is calculated using statistical procedures, and is expressed as “p-value”. 

 Type – II Error. Also known as Beta error, it is the probability of wrongly accepting a null hypothesis when 

in fact such null hypothesis is not true. i.e., to wrongly call as “non-significant”  a difference when it actually 

exists in the total reference population. Beta error is the complement of power of the study and is equal to (1 

– power). Beta error is inversely proportional to the sample size studied. It is to be specified at the start of the 

study, while calculating the sample size, and is generally kept as 0.20 (20%). 

 95% Confidence Limits. Abbreviated as 95% CL; also known as 95% Confidence Interval (95% CI). It is a 

range, calculated using the statistic derived from the sample studied (mean or proportion or difference in means 

/ proportions, or Relative Risk or Odds Ratio) and the Standard Error of the sample statistic. The range gives 

us, with a level of 95% confidence, that the true value of population parameter which we are trying to estimate 



from our sample, will be enclosed within that range; it also technically means that if 100 repeated samples of 

the same size were drawn and studied from the population, then 95 of these sample statistic would fall within 

that range and only 5% would fall outside that range.  

 Confounding error. The error, in which the observed relationship between the observed association between 

the postulated exposure and outcome variables is thrown into a confusion due to the operation of a confounding 

variable. 

 Confounding variable. It is a variable which is related to the exposure variable, as also related to the outcome 

variable independent of its relation with the exposure variable, but does not lie in the direct chain of causation 

between the exposure and outcome variable. It exerts its confounding variable because it is “differentially” 

distributed in the two groups being compared. 

 Stratified analysis. A method of statistical analysis to control for the effect of a confounding variable, by 

dividing the data into strata, one having the confounding variable and the other strata not having the 

confounding variable, and calculating stratum specific estimate of the effect (Relative Risk or Odds Ratio). 

Thereafter, using the Mantel-Haenszel technique, an “adjusted” estimate of the RR or OR is calculated which 

gives the estimate of risk or effect after having adjusted for the effect of the confounding variable. 

 Quantitative variable: A variable whose value is measured in form of “quantity”, i.e., some type of 

mathematical figures (numbers). Such measures may be “real” numbers (when they make meaningful 

mathematical relationship) which may be further either of “continuous” type (measurements can take any 

decimal value between two integers) or “discrete” type (numbers can take only integer values). Another variety 

of quantitative variable is the “quantitative – ordinal” variable in which the values are recorded in the form of 

numbers but these are not real numbers, i.e., do not have any sensible mathematical relationship, as happens 

when measuring scores, ranks or grades. 

 Qualitative variable: A variable which is measured on a qualitative scale, i.e., the values obtained from 

measurements on such variable record the “quality” or an “attribute” of the subject. The values of such variable 

are recorded in form of “words” (as sex – male / female) and not in terms of numerical quantities as happens 

in case of qualitative variables. These variables can also be of three types, namely, dichotomous (when the 

values can take only one of the two alternatives, as sex - male / female), or Polychotomous – nominal (when 

the values can take more than 2 alternative values but there is no sensible ordering of these 3 or more 

categories, as blood groups – A / B / AB / O /); or else it may be polychotomous-ordinal (when there are more 

than 2 alternative values but these 3 or more categories have a definite sensible ordering, as hypertension – 

nil, mild, moderate and severe). 

 Hypothesis testing for the difference between means: Statistical procedures for testing the significance of 

difference between means, from two or more than two samples, which have been studied, to ascertain the 

probability of the difference between the means, which has been seen in the samples, to have occurred by 

“chance” (i.e., due to random or sampling variations). These procedures are undertaken when the variable of 

interest has been measured either on a quantitative – continuous or on quantitative – discrete scale. 

 Hypothesis testing for the difference between proportions: Statistical procedures for testing the significance 

of difference between proportions, from two or more than two samples, which have been studied, to ascertain 

the probability of the difference between the proportions, which has been seen in the samples, to have occurred 

by “chance” (i.e., due to random or sampling variations). These procedures are  undertaken when the variable 



of interest has been measured on a qualitative scale, whether dichotomous or polychotomous-nominal or 

polychotomous-ordinal. 

 Parametric tests: These are statistical procedures which compare “means” between two or more samples and 

include ‘t’ test, large sample ‘Z’ test for means, and Analysis of Variance (ANOVA).  

 Non-parametric tests. These are tests which compare the “medians” between two or more than two samples. 

These include the “Mann-Whitney test” and “Wilcoxon signed rank test” for comparing the medians between 

two samples, and the “Kruskal Wallis test” for comparing the medians between 3 or more samples. 

 ANOVA: Analysis of Variance, a statistical procedure for comparing the means of 3 or more than 3 samples. 

 ‘F’ test: Fisher’s test, for ascertaining whether the variances of the 2 samples whose means are to be compared, 

are not significantly different (i.e., variances are homogenous) or else, they are significantly different (i.e., 

variances are not homogenous). If the ‘F’ test gives statistically significant result (i.e., p<0.05), it means that 

the variances of the two samples are significantly different (i.e., are NOT homogenous). 

 ‘t’ test for equal variances: Also known as “Students’ ‘t’ test (after the statistician who developed this test, and 

who used to teach under the alias name of “Student”), it is a statistical procedure for comparing the significance 

of difference between two sample means if the variances of these two samples are “homogenous (i.e., the 

variances are not significantly different, because the ‘F’ test has given “non-significant” result, with p>0.05). 

This test proceeds by calculating the common “pooled variance” of the two samples, and calculates the degrees 

of freedom as (N1 + N2 – 2). 

 ‘t’ test for unequal variances: A statistical procedure for comparing the significance of difference between two 

sample means if the variances of these two samples are “NOT homogenous (i.e., the variances are significantly 

different, because the ‘F’ test has given “significant” result, with p<0.05). This test does not calculate the 

pooled variance but considers individual variances of the two samples and also calculates the degrees of 

freedom (df) by a modified method called Satterthwaite’s method.. 

 N1 & N2: The sample sizes of the two samples (first and second respectively) being compared. 

 X1 & X2: The “means” of the two samples (first and second respectively) being compared. 

 SD1 & SD2: The Standard Deviations of the two samples (first and second respectively) being compared. 

 SD1
2 & SD2

2: The Variances of the two samples (first and second respectively) being compared. 

 ‘t’ value (“critical ratio” in a ‘t’ test): it refers to the value of ‘t’ as calculated from the ‘t’ test and this value is 

to be compared with the ‘t’ table value at the relevant “df” for finally assessing the significance of difference 

between the two sample means. 

 Chi Square (χ2) test: A statistical procedure for assessing the significance of difference between proportions 

between 2 or more than 2 samples. If the variable whose proportions are being compared is measured on a 

dichotomous scale, the procedure will be χ2 test for a “2 X 2 contingency table” (i.e., a table having two rows 

(r) and two columns (c), i.e., 4 cells) ; in case it is a polychotomous-ordinal variable, the test would be “Chi-

square test for linear trend in proportions”, while if the variable is measured on a polychotomous–nominal 

scale, the test will be Chi-square test for a “r x c” contingency table (i.e., a table having more than two rows 

or more than two columns or both, i.e. 6 or more cells). 

 Degrees of Freedom: Commonly abbreviated as “df”, it is an essential statistical calculation for assessing the 

significance of difference when using the ‘F’ test or ‘t’ test or Chi-square test. In very common language it 

means “the options which are still available’. It is calculated as (N1 + N2 – 2) in the ‘t’ test for equal variances, 



as (N – 1) in a paired ‘t’ test, as (N1 -1) and (N2 – 2) for numerator and denominator df in a ‘F’ test, and as (r 

– 1) X (c – 1) in Chi square test. The table value of the ‘F’ table /’t’ table / Chi-square table is seen at the 

decided level of confidence (usually 95% two tailed) at the corresponding “df”  calculated for the procedure. 

 Analysis of Variance (ANOVA). A statistical procedure to test for the significance of differences between 

the means of three or more samples. The procedure can also be undertaken for comparing the means of two 

samples, but usually the ‘t’ test is used in such situations. ANOVA should be used only if the variances 

between the three or more groups being compared are NOT significantly different. 

 Within the group variations. The variance within an individual group, when ANOVA is being used to 

compare the means of three or more samples. 

 Between the groups variations. The variance between the three or more groups, when ANOVA is being used 

to compare the means of three or more samples. 

 Bartlett’s test. A statistical procedure to assess whether the variances of the three groups proposed to be 

tested by ANOVA, are “homogenous”, i.e., they are statistically not different significantly. If they are 

different significantly, then ANOVA should not be used but rather a non-parametric test as Kruskal Wallis 

test should be used.  

 ANOVA  Table. A tabular representation of the summary of calculations. It’s column headings are 

respectively, The “source of variation”, the “Sum of Squares” (SS), the “Degrees of Freedom” (DF), the 

“Mean Squares” (MS), and the “Variance Ratio” (VR or ‘F’ value). The Row headings are “Between (or, 

among) the groups variation”, Within the groups variation” (or “error”), and the “Total”. 

 Variance ratio (VR) (also called F value). The ratio  calculated by dividing the Mean Squares (Between) by 

Mean Squares (Within). The value so obtained is compared with the ‘F’ table value at degrees of freedom of 

(number of groups – 1) for the numerator and (Grand total of all subjects in all groups taken together – 

number of groups) as the denominator DF.  

 Non-Parametric Tests. Statistical procedures which do NOT compare “statistical parameters” as “means”. 

Examples include Wilcoxon's rank sum test (Mann Whitney "U" test), Wilcoxon's signed rank test, Kruskal 

Wallis test and Chi Square test.  

 Wilcoxon's rank sum test (Mann Whitney "U" test). A non-parametric test for comparing the medians of two 

independent samples. It is a counterpart of the ‘t’ test for comparing the means of two independent samples. 

 Wilcoxon's signed rank test. A non-parametric test for comparing the medians of two dependent samples. It is 

a counterpart of the ‘t’ test for comparing the means of two dependent (paired) samples. 

 Kruskal Wallis test. A non-parametric test to statistically analyse the significance of difference between the 

medians of three or more samples. It is the non-parametric counterpart of ANOVA for three or more sample 

means. It is also used when ANOVA cannot be used because the variances of the three or more groups being 

compared are statistically different (i.e., the variances are NOT homogenous).  

21.33. Self-Assessment Test. 

 In Unit-11 and Unit-20, we have given you various examples of biostatistical procedures to test for the 

significance between two means, two proportions, three or more sample means and non-parametric tests. 

Enter these data into various Excel files, Read them into EPI Info package and analyse them. Confirm 



that the results are the same as those obtained by manual calculations as demonstrated in the various 

examples in these Units.  

21.34. Suggested References / Reading Material 

 https://www.cdc.gov/epiinfo/index.html  (for downloading EPI Info Software Package). 

 EPI Info Users Guide. Centers for Disease Control & Prevention, (CDC), Atlanta , Georgia.. Available 

at: https://www.cdc.gov/epiinfo/support/downloads.html#UG_Full_PDF 

 Peacock JL, Peacock PJ. Oxford handbook of Medical Statistics. Oxford University Press, New York. 

1st Edition, 2011. 

 Chapters on Research Methodology & Epidemiology. By: Rajvir Bhalwar (Author & Chief Editor). Text 

Book of Public Health & Community Medicine. Publishers: WHO – India Office and AFMC, Pune. 1st  

Ed, 2010. 

 Colton, T. Statistics in Medicine. Lippincott Williams & Wilkins (A Wolters Kluwer Company), 

Philadelphia. 1st Ed, 1974. ISBN No. 0-316-15250-1. 

 Hulley SB, Cummings SR, Browner WS, et al. Designing Clinical Research. Lippincott, Williams & 

Wilkins & Wolters Kluwer, Philadelphia. 3rd Ed, 2007. 

 Kahn HA & Sempos CT. Statistical Methods in Epidemiology. Monographs in Epidemiology & 

Biostatistics, Volume 12. 1st Edition, 1989. Oxford University Press, New York. 

21.35. Answers to Check Your Progress 

1. (b). EXCEL, since EXCEL is actually an accounting worksheet and can at best calculate the very basis 

statistics as Mean, Std Dev, frequencies, and graphical presentation, but cannot do any other advanced 

Biostatistical procedures.  

2. (d). Epi – 7.2  

3. (c). Both freely downloadable and in public domain 

4. (b). Read 

5. (a) Means. (Means command will work out all of the following – t-test, ANOVA, 2 and 3 - samples non-

parametric tests for medians). 

6. (c). ANOVA. 

7. (a) When the expected value of any one or more cells is less than 5. 

8. (a) Rows total and percentages 

9. (c) “Stratify by” 

10. (c) Statcalc 
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