
Letter to editor: A Proposal to Mitigate the Consequences of Type 2 Error in Surgical Science 

 

We read the article by Babebekov et al. published under Surgical Perspectives with great interest.1 

There is no doubt that inadequate power to detect significant findings, or type 2 error, is a concern 

in surgical science, especially when the interpretation of the results are made inadequately. This 

belongs to fundamental reasons behind the so called “replication crisis”.2, 3 As the authors write, 

absence of evidence is not evidence of absence. The authors conclude that CONSORT and 

STROBE guidelines should “include the disclosure of power with the given sample size and effect 

size observed in that study”. 

 

When stipulating power using the study sample size and observed effect size, one is calculating the 

post-hoc power. The authors make a serious and well known error in their article when suggesting 

the use of post-hoc power to mitigate type 2 error. Statistical power (a priori power usually) is the 

probability of finding a significant effect, if there is a true difference to be found. There is a great 

difference between post-hoc power and a priori power which estimates the power of the study to 

detect a predefined effect size of interest using the study sample size. We suggest readers to refer to 

article by Hoenig and Heisey stating that “because of the one-to-one relationship between p-values 

and observed power, non-significant p-values always correspond to low powers”.4 Moreover 

O´Keefe writes “Second, this [post-hoc] power value provides an answer to question that doesn´t 

much matter, namely: ‘What chance was there of producing a statistically significant result, 

assuming that the population effect is exactly equal to the observed sample effect?’”5  

 

As the same information is required to calculate post-hoc power and p-value, the natural outcome is 

that post-hoc power is inherently associated to the calculated p-value. Post-hoc power of 50% 

always provides p-value of 0.05 (Figure). This direct correlation has been reported in statistical 

literature a number of times.4-6 Post-hoc power is nothing more than a report of p-value in a 

different way and therefore provides no answer to type 2 error. Non-significant studies always have 

low observed power. 

 

The authors use the search of keys in a house as a common sense example of type 2 error. As the 

authors state, “reporting the power of a study is analogous to disclosing the extent of a search 

effort.” This is true and in fact is the case in a priori power analysis, ie the probability of finding the 

keys in prespecified areas of the house. Using study sample size and observed effect size, ie the post 

hoc power, is only a one-time retrospective look at the data, just like the p-value. 



 

Instead of reporting the post-hoc power, the scientist could explain how likely it was to observe a 

significant effect based on the sample size and assumed effect size of interest, similar to reporting 

the a priori power calculations, as suggested in CONSORT and STROBE guidelines. 
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Figure 



 

Figure 1: Correlation between observed, ie. post-hoc power and p-value for 500 simulated t-tests 

with a power of 79.5% to detect an effect size of 0.5. p-values higher than 0.05 are more sparse than 

those <0.05.  
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