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Abstract

Despite the particular relevance of statistical power to animal welfare studies, we noticed an apparent lack of sufficient information
reported in papers published in Animal Welfare to facilitate post hoc calculation of statistical power for use in meta-analyses. We
therefore conducted a survey of all papers published in Animal Welfare in 2009 to assess compliance with relevant instructions to
authors, the level of statistical detail reported and the interpretation of results regarded as statistically non-significant. In general, we
found good levels of compliance with the instructions to authors except in relation to the level of detail reported for the results of
each test. Although not requested in the instructions to authors, exact P-values were reported in just over half of the tests but effect
size was not explicitly reported for any test, there was no reporting of a priori statistical analyses to determine sample size and there
was no formal assessment of non-significant results in relation to type II errors. As a first stage to addressing this we recommend
more reporting of a priori power analyses, more comprehensive reporting of the results of statistical analysis and the explicit consid-
eration of possible statistical power issues when interpreting P-values. We also advocate the calculation of effect sizes and their confi-
dence intervals and a greater emphasis on the interpretation of the biological significance of results rather than just their statistical
significance. This will enhance the efforts that are currently being made to comply with the 3Rs, particularly the principle of reduction.
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Introduction

The special relevance of statistical power to animal
welfare
Traditional statistical tests, such as a t-test or Pearson’s

correlation, allow researchers to assess if any apparent

pattern in their data is due to chance alone or to chance plus

something of potential biological interest (Hawkins 2009).

The power of a statistical test is a measure of how good it

is at doing this and detecting an effect in the data, such as

a difference or a relationship, where one actually occurs.

When people accept a null hypothesis they usually infer

that there is no significant effect and that chance alone

accounts for any apparent pattern. However, this may not

be the case. It may be that their test does not have sufficient

power. In statistical jargon this is saying that the researcher

might have committed a type II error; accepting a false null

hypothesis. Cohen (1988) has suggested 80% as an accept-

able level of power (which equates to a 20% likelihood of

committing a type II error). As we discuss later, this level

is rarely attained in practice in biological research. 

An understanding of the concept of statistical power is vital

to conducting effective ethical research in any subject area.

If a researcher designs a study with too little power he or she

is unlikely to detect any pattern in the data even if there is

one. The particular relevance to animal welfare researchers

is that the animals involved in such a study will be subjected

to observations or procedures that could impact their

welfare negatively, although the findings have little chance

of leading to improved animal welfare other than potentially

through meta-analyses. Conversely, a study with very high

power may lead to a waste of resources and, with regard to

ethical considerations, may have an unnecessarily high

impact on the welfare of the study species. The particular

relevance to animal welfare researchers is that fewer animal

subjects could have been used while still maintaining the

statistical effectiveness of the study and its potential to lead

to improvements in animal welfare.

Issues of statistical power are central to one of the key tenets

of good scientific practice in relation to the welfare of

animals, the 3Rs, in particular the principle of reduction. The
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