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12. StatCalc

Introduction

StatCalc is an epidemiologic calculator that produces statistics from summary data. Three
types of calculations are offered:

e Statistics from 2-by-2 to 2-by-9 tables similar to those produced in Analysis. Both
single and stratified 2-by-2 tables can be analyzed to produce odds ratios and risk
ratios (relative risks) with confidence limits, several types of chi square tests, Fisher
exact tests, Mantel-Haenszel summary odds ratios and chi squares, and associated
p-values.

e Sample size and power calculations include Population Survey, Cohort or Cross-
Sectional, and Unmatched Case-Control Study.

e Chi-square for trend by the Mantel extension of the Mantel-Haenszel summary
odds ratio and chi square. This tests for the presence of a trend in dose response or
other case control studies where a series of increasing or decreasing exposures is
being studied.
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How to Use StatCalc

Opening StatCalc

1. From the Epi Info 7 main menu, select StatCalec.

2. Select one of the following calculations using the up and down arrow keys or click:
Sample Size & Power, Chi Square for Trend, Tables (2X2, 2Xn), Poisson (rare
event vs. std.) or Binomial (proportion vs. std.).

e You can also select calculations by pressing the corresponding key on the
keyboard that matches the highlighted letter on the menu. If you select a
calculation using the keyboard, the calculation appears immediately.

o Ifyou select the Sample size and power calculation, the following calculation

options appear: Population Survey, Cohort or Cross-Sectional, Unmatched Case-
Control.

e Use the tab key or return key to move around the different cells available for
data entry

4. Enter data for each calculation type. Calculations are performed when you enter data...

5. To modify values already entered, use the Tab key or click on the cell and enter the
new information.

¢ Right click and select the Print option in order to print the results.

e Right click and select the Save as Image option to save a screen shot of your
results as an image file.
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Analysis of Single and Stratified Tables

These tables are similar to those produced in Classic Analysis. Both single and stratified 2-
by-2 tables can be analyzed to produce odds ratios and risk ratios (relative risks) with
confidence limits, several types of chi square tests, Fisher exact tests, Mantel-Haenszel
summary odds ratios and chi squares, and associated p values

Assumptions

*= The values in the cells must be counts representing the number of records meeting the
specifications in the marginal and stratum labels.

*= A case-control study is one in which the ill and well individuals are selected and the
number of exposed and unexposed is subsequently ascertained. In a cohort study, the
exposed and unexposed are selected and the number of ill in each group is subsequently
ascertained. A cross-sectional study starts with neither illness nor exposure
determined, and ascertains both during the study.

* In cohort studies, the relative risk may be calculated from the results. In case-control
studies, the odds ratio may be used as an approximation of the relative risk if the
disease is rare in the general population from which cases and controls are selected.
Fewer than one case in 20 individuals might be taken as a starting point. Thus, in a
foodborne outbreak, selecting cases and controls from those who ate at a particular
restaurant in a given week, the odds ratio could not be used to approximate relative
risk if half of the individuals became 1ll. The odds ratio would, however, be an indicator
of the degree of association between illness and the consumption of a particular food.

* For the results to be valid, the outcomes in each record must be independent of those in
other records. The values for one individual do not predict those for another.
Confounding must be removed by stratifying on confounding variables.

Single 2-by-2 Tables

Two-by-two tables are frequently used in epidemiology to explore associations between
exposure to risk factors and disease or other outcomes. The table in StatCalc has Exposure
on the left and Disease across the top. Not all textbooks and articles use the same
conventions. Carefully observe the labels and transpose data items if necessary.

Given a yes-no or other two-choice question describing disease and another describing
exposure to a risk factor, StatCalc produces several kinds of statistics that test for
relationships between exposure and disease. Generally, an association is suggested by an
odds ratio or relative risk larger or smaller than 1.0. The further the odds ratio or relative
risk is from 1.0, the stronger the apparent association. Statistical significance can be
assessed by p-values for the Chi square tests that are small <.05 if often used, Fisher exact
test with a small p value; or confidence limits for the odds ratio that do not include 1.0.

The expected value of a cell is the product of the marginal totals for that cell divided by the
grand total for the table. If any expected value is less than five, it is recommended you use
the Fisher Exact test results and the Exact confidence limits. If the numbers in the table
are all large, the other tests should indicate nearly the same result.
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Stratified Analysis of 2-by-2 Tables

If confounding is present, associations between disease and exposure can be missed or
falsely detected. A confounding factor is one that is associated with the disease and the
exposure, but may not be of interest or observed. Age is a frequent confounder, although
any factor other than the main exposure being considered can be treated as a confounder.

Stratification means making a separate table of disease by exposure for each possible
confounder combinations. In the simplest case, this could mean separate male and female
tables if sex is the potential confounder. If Age, Sex, and City are confounders, separate
tables would be made for each possible combination of age group, sex, and city.

The Mantel-Haenszel weighted odds ratio, relative risk, summary Chi square, and p-value
combine results from different strata to remove confounding caused by the variables used
for stratification. If tables are entered for male and female, confounding by sex is removed.
The degree of confounding can be judged by comparing the crude and weighted odds ratios;
if they are identical, there was no confounding by sex.

The Approximate (Cornfield and Greenland/Robins) and Exact confidence limits provide
additional measures. If the weighted odds ratio or relative risk (not for case-control studies)
has confidence limits that do not include 1.0, there is a statistical association with 95%
confidence between the disease and the exposure without confounding by the stratifying
factor.

If the odds ratio or relative risks for strata in a series of stratified tables for the tests are
not similar, then interaction between the stratifying factor and the risk factor are present.
Logistic regression or other multivariate methods may be indicated (or the number of
subjects 1s too small to draw definite conclusions). Alternatively, it may be advisable to
present the stratum-specific estimates separately.

Experts in logistic regression recommend you thoroughly explore the data using stratified
analysis before undertaking the regression analysis. If the number of confounding factors is
fairly small and the odds ratios are homogeneous from stratum to stratum, stratified
analysis may be all you need.

Example

A study of bladder cancers cases used randomly selected controls to explore the history of
artificial sweetener use in the two groups.

Bladder

Cancer
Sweetener | Yes No
Ever Used | 1293 2455
Never 1707 3321
Used
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1. From the StatCalc application main page, select Tables <2 x 2, 2 x n>. A blank table
opens in the StatCalc application window.

2. Enter the data from the above sample table.

3. Results will be generated as the different values in the cells are populated.

Strata § Strata & Strata 7 Strata & Strata 9
Strata 1 Strata 2 Strats 3 Strata 4

Outcome

1293|2455 | 3748
3450%| 6550%| 10000%
a310%] 4250%] a271%
707 | 3321| 5028

3395%| 66.05%| 10000 %
5690 %) B57BO%L| 5729%

3000| 5776| 8776

3418%) 6582%| 10000%
100.00 % | 100,00 % | 10000 %

Exposure

Odds-based Parameters Stabistical Tests
10247 09373 1.1202 0.2872 | 1.5520460355
0.0000 0.0000 0.0000 0.2871 | 1.5520671380
0.0000 0.0000 0.2633 | ).6078635683

Nah

10162 09583 10775

NalN Nal

05485 | -14538 2 6559

Figure 12.1: Results Table

The odds ratio of 1.02 and the confidence limits that include 1.0 fail to provide evidence of
any association between sweetener use and bladder cancer (cited by Schlesselman, p. 38-

39).
Example

Relationship Between Alcohol Consumption and Myocardial Infarction (MI): Confounding
Due to Smoking Hypothetical Data from Schlesselman, p. 182

The following case-control study indicates an apparent association between alcohol
consumption and MI with an odds ratio of 2.26.
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MI
Alcohol | Yes No
Yes 71 52
No 29 48

Smoking is known to be associated with MI and alcohol consumption. Stratifying the data
by smoking status creates two tables, one for smokers, and one for nonsmokers.

Nonsmokers Smokers
MI MI
Alcohol | Yes No Alcohol | Yes No
Yes 8 16 Yes 63 36
No 22 44 No 7 4

The odds ratio for each table is 1.0, and the Mantel summary odds ratio is 1.0. The crude
odds ratio and the Mantel summary odds ratio are quite different (4.0 and 1.0), concluding
that smoking was a confounding factor and there appears (with this over simplified
analysis) to be no association (odds ratio= 1.0) between alcohol and MI. Note that the odds
ratio in the two strata are the same (1.0); there is no interaction or effect modification
between smoking and alcohol. In other words, the effect of alcohol on MI is the same for
smokers and nonsmokers. When the effect varies in the different strata (the odds ratios are
different), interaction or effect modification is present.

To view and create a Stratified Analysis Summary of 2-by-2 Tables, take the following
steps:

1. From the StatCalc application main page, select Tables <2 x 2, 2 x n>. A blank table
opens in the StatCalc application window.

2. Enter the data from the above Nonsmokers sample table in the first Strata tab (Strata
1).

3. Click on Strata 2
4. Enter the data from the above Smokers sample table.

5. The Stratified Analysis Summary of 2 Tables window gets populated as you enter data.
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StatCalc =
StatCalc - 22 Tables
| Strata 5 Strata § Strata 7 | Strata & | Strata 9 |
Strata 1 Stratz 2 | Strata 2 I Strata 4 |
Outcome
Summary Results
Odds Ratio
63| 36 88
" 6364 % 3636%) 100.00% 2255 1281 2041
E 90.00% | 9000%| 90.00% 22505 12578 40892
11
7 4 1.2123 42322
B384 % 36383 100.00%
10000 1000%) 10.00% 1.0000 0.4552 21965
70| 40| 110 1.0000 04132 23257
6364 %) 36367%| 100,00 %
10000 % | 10000 % | 10000 %
Risk Ratio
Odds-based Pammeters Statistical Tests
1.6327 1.1077 21207
1.0000) 08535 1.4938|
10000 o278 3em09 0.0000| 1.0000000000
10000 02417 36937 0.0000| 1.0000000000
Chi Square
02008 42588 01091| 07411405519
Rick bacod P 0.0000 10000000000
00339 08416528517
0.4914721581
10000 o244 18004
0 5193552435]1.0000000000
00000| -299857 299857

Figure 12.2: Multi-Strata 2 x 2 Results Table
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Population Survey or Descriptive Study

Assumptions

e The sample to be taken must be a simple random or representative. A systematic
sample (e.g., every fifth person on a list) is acceptable if the sample is
representative. Choosing every other person from a list of couples, however, would
not give a representative sample because it might select only males or only females.

e The question being asked must have a Yes-No or other two-choice answer, leading to
a proportion of the population (those answering Yes) as the final result.

Example

Suppose you want to investigate whether the true prevalence of HIV antibody in a
population is 10%. A random or systematic sample of the population is planned to estimate
the prevalence. A 95% confidence that the true proportion in the entire population will fall
within the confidence interval calculated from the sample is desired.

In StatCalc, enter the population size of 5,000, the estimate of the true prevalence 10%, and
10% as the Confidence Limit.Worst Acceptable value. The application will show the sample
size for several different confidence levels including the desired 95%.

1. From the StatCalc application main page, select Sample size & power. The following
calculation options appear: Population survey, Cohort or cross-sectional, Unmatched
case-control.

2. Select Population Survey. The Population Survey or Descriptive Study Using
Random (Not Cluster) Sampling window opens.

3. Enter the Population Size of 5,000.
4. Enter the Expected Frequency of 10%.
5. Enter the Confidence Limits as 6%.

The results appear in the window.
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Population survey or descnptive study using mndom (not cluster) sampling

Population size: 5000
a0 a1
Expected frequency: '1 U A a0 67
953 o4
Confidence limits: 6 =
97% 115
993 161
935% 257
93.99% 352

Figure 12.3: Population Survey or Descriptive Study Results Table

Notes

Sample size determination is only a rough guide, based on assuming a specific value for the
true population proportion, the variability in the sample estimate and its confidence limit.
Many other factors (i.e.,cost, number of available subjects, rate of nonresponse, and the
accuracy of answers and data transcription) must be considered in study design.
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