
50 oder 500?

Sven Trelle, CTU Bern

Credits to Irina Irincheeva (CTU Bern), Stephen Senn and other references

Prinzipien der Sample Size Berechnung erklärt
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Or any other ethics committee

KEK Bern feedback
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Frequentist

Framework of this lecture

-Null hypothesis significance testing
Ą CTU Lecture 06/2018



The p -value ðwhat it is (not)!

Sven Trelle

CTU Bern
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Frequentist

Framework of this lecture

-Null hypothesis significance testing
Ą CTU Lecture 06/2018

-Parameter of interest e.g. treatment effect is unknown but fixed (no
uncertainty)

-A parameter estimate e.g. treatment effect estimate from a clinical
trial has a distribution (uncertainty)

-The given experiment is one realization of an infinite number (repetition) 
of the same experiment
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Null hypothesis testing

"Truth (known)"
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In a perfect world

Sample size calculation of a controlled trial

1. Have unlimited resources and no feasibility restrictions

2. Agree on study design

3. Clearly define outcome measure

4. Pre-specify effect measure/statistical analysis approach (test)

5. Fix type I error (alpha) at 0.05 (or even 0.005)

6. Set power to 80% (or even 90%) 

7. Know the between-participant variance (standard deviation) or

(control group) event rate

8. Determine difference that you do not want to miss (systematically)

9. If there are uncertainties, consider them explicitly

Ą Sample size



8

An interative process with different aspects

Sample size calculation

Aims

Statistics Fix 

statistical

test(s)

Fix alpha

level

Fix

power

Aims

Feasibility Define

eligibility

criteria

Assess

recruitment

Fix 

number

of

centers

Aims

Outcome Define

primary

outcome

Fix timepoint(s) 

& assessments

Fix effect

measure
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What does power mean?

-Given that alternative 
hypothesis is true e.g. no
difference

-Probability of rejecting null 
hypothesis

-Repetition
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Simulation

Example using repetition

-Power: 80%; placebo response rate: 40%; effect: 10% improvement
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In a perfect world

Sample size calculation of a controlled trial

1. Have unlimited resources and no feasibility restrictions

2. Agree on study design

3. Clearly define outcome measure

4. Pre-specify effect measure/statistical analysis approach (test)

5. Fix type I error (alpha) at 0.05 (or even 0.005)

6. Set power to 80% (or even 90%) 

7. Know the between-participant variance (standard deviation) or

(control group) event rate

8. Determine difference that you do not want to miss (systematically)

9. If there are uncertainties, consider them explicitly

Ą Sample size
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Continuous outcomes
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Continuous outcomes (variance/SD fixed)

Influence of difference
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Continuous outcomes (difference fixed)

Influence of between-participant variance
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Continuous outcomes (difference fixed)

Influence of between-participant variance
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Continuous outcomes

Difference & variance
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Binary outcomes


