
Chapter 13

Confidence Intervals

1 General Purpose

The 95% confidence interval of a study represents an interval covering 95% of the

means of many studies similar to that of our study. It tells you something about what

you can expect from future data: if you repeat the study, you will be 95% sure that

your mean outcome will be within the 95% confidence interval. The chapter shows

how it can be calculated.

2 Schematic Overview of Type of Data File
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3 Primary Scientific Question

Can the 95% confidence intervals be used as an alternative to statistical significance

testing? What are the advantages?

4 Data Example, Continuous Outcome Data

The 95% confidence interval of a study represents an interval covering 95% of the

means of many studies similar to that of our study. It tells you something about what

you can expect from future data: if you repeat the study, you will be 95% sure that

the outcome will be within the 95% confidence interval. The 95% confidence of a

study is found by the equation

95% confidence interval ¼ mean� 2 x standard error (SE)

The SE is equal to the standard deviation (SD) / √n, where n¼ the sample size of

your study. The SD can be calculated from the procedure reviewed in the Chap. 2.

With an SD of 1.407885953 and a sample size of n¼ 8,

your SE ¼ 1.407885953 / √ 8

¼ 0.4977,

with a mean value of your study of 53.375,
with a 95% confidence interval ¼ 53.375� 2� 0.4977

¼ between 52.3796 and 54.3704.

The mean study results are often reported together with 95% confidence inter-

vals. They are also the basis for equivalence studies and noninferiority studies,

which will be reviewed in the Chaps. 14 and 15. Also for study results expressed in

the form of numbers of events, proportion of deaths, odds ratios of events, etc.,

95 % confidence intervals can be readily calculated.

We should add that the equation

95% confidence interval ¼ mean� 2� standard error (SE),

is a pretty rough approximation, and that a more precise estimate would be the

equation

95% confidence interval ¼ mean� t1� standard error (SE),

where t1¼ the critical t-value corresponding to a two-sided p-value of 0.05.
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5 T-Table and 95% Confidence Intervals

The t-table has a left-end column giving degrees of freedom (� sample sizes), and

two top rows with p-values (areas under the curve¼ p-values), one-tail meaning

that only one end of the curve, two-tail meaning that both ends are assessed

simultaneously. The t-table is, furthermore, full of t-values, that, with 1 degrees

of freedom, are equal to z-values (Chap. 36). The t-values are to be understood as

mean results of studies, but not expressed in mmol/l, kilograms, but in so-called

SEM-units (Standard error of the mean units), that are obtained by dividing your

mean result by its own standard error. With many degrees of freedom (large

samples) the curve will be a little bit narrower, and more in agreement with nature.
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In the fifth column of t-values of the above t-table all of the t1-values are given.

For example, with a sample of 120 the t1-value equals 1.980, with a sample size of

close to 8 the t1-value rise to 2.306.

6 Data Example, Binary Outcome Data

What is the standard error (SE) of a study with events in 10% of the patients, and a

sample size of 100 (n). Ten % events means a proportion of events of 0.1. The

standard deviation (SD) of this proportion is defined by the equation

√ [proportion� (1� proportion)] ¼ √ (0.1� 0.9)¼ √ 0.09¼ 0.3,

the standard error ¼ standard deviation/√n,
¼ 0.3/10¼ 0.03,

the 95 % confidence interval is given by

proportion given� 1.960� 0.03 ¼ 0.1� 1.960� 0.03,

¼ 0.1� 0.06,

¼ between 0.04 and 0.16.

7 Conclusion

The 95% confidence interval of a study represents an interval covering 95% of the

means of many studies similar to that of our study. It tells you something about what

you can expect from future data: if you repeat the study, you will be 95% sure that

your mean outcome will be within the 95% confidence interval. The 95% confi-

dence interval can be used as an alternative to statistical significance testing. The

advantages are that the intervals picture expected mean results of future data, and

that they can be applied for studying therapeutic equivalence and noninferiority

(Chaps. 14 and 15).

8 Note

More background, theoretical and mathematical information of confidence inter-

vals are given in the Chaps. 14 and 15 of this volume.
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