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Opinion

Sample size calculation is the primary vital step of 
experimental and preclinical/toxicology studies in animals. 
Total number of animals to include in experiment or trial is 
the key question for young researchers. The recruitment and 
determination of animal numbers in experiments are critical to 
evaluate cost effectiveness of study and inclusion prerequisites 
are essential to attain sufficient statistical power of test and for 
findings for variations among factors under study [1].

To find how many animal we should include in our study is 
the most confusing decision for young researchers. The use of 
too small number of animals will lead to lack of real experimental 
statistical significance or will miss the novel findings and 
too many numbers of animals will lead to waste of money, 
resources, time and ethical issues [2,3]. Sample size calculation 
from statistical point of view is very confusing and difficult 
to understand for researchers, but reliability of statistical 
calculation is much higher than simple sample size calculation 
based on crude methods. The problem of sample size for clinical 
studies has been explained well and almost solved with many 
solutions for researchers. Still animal numbers justification is a 
problem for young scientists and not explored well in literature 
yet.

The aim of our article is to provide brief explanation about 
animal sample size calculation methods and to suggest an easy 
approach to justify animal numbers in clinical studies. Before, 
we explain about sample size calculation methods, we should 
know about the term power of study. The power of study means, 
the probability that it can detect a treatment effect, if it is 
present during an experiment. In animal studies six factors are 
very important to find cause effect relationship. 

Among these factors are:

a)	 Power of study

b)	 Sample size

c)	 Inter-individual variability

d)	 The magnitude of response to treatment

e)	 The significance level

f)	 Alternative hypotheses

Apart from all above assumptions in animal studies power 
and sample size are very important to define strength of an 
experimental effect. Fixed number of animals in groups estimates 
the power of study, because by assuming alpha and estimation 
of significance level defines association within groups. There 
are several methods used for sample size calculation based 
on type of variables (dichotomous or continuous or time to 
occurrence of an event) and depends upon the type of study 
[4]. In animal studies, hypotheses testing is based on variables 
like dichotomous variable, as yes-no response or outcome such 
as occurrence of disease or survival at given time; continuous 
variable like physiological function, as measuring blood flow or 
urine output; and time to occurrence of an event, prediction of 
death or disease [5]. 

Generally, few factors should be under consideration or 
estimated to determine sample size. Sample size calculation 
for animal studies estimation factors includes: the effect size 
(difference between two groups), standard deviation (to see 
variability of population within the sample), significance level 
(alpha or type-I error), power (probability of finding an effect), 
direction of an effect (one-tailed or two-tailed), statistical tests 
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and attrition or expected deaths (10% or 20% depends upon 
experiment) [2,3,5]. Therefore, power analysis uses these all 
factors to calculate sample size. To avoid complex statistical 
calculations, two methods are widely used for animal studies. 
The power analysis and a simple approach (crude methods) 
[2,6,7]. Besides these, other online tools are available like G* 
power software and online tools to estimate sample size in 
animal studies [2,8].

Our article suggests a simple approach to calculate sample 
size for new researcher to avoid statistical confusions and 
ethical issues. This method is based on law of diminishing 
return and equation, called as “resource equation” [2,9,10]. This 
method is suitable for novel studies and young researcher who 
do not have previous available literature to estimate factors for 
power analysis. This method is used when effect size, standard 
deviation are impossible to measure because no previous 
findings are available. It is also suitable for researchers, who 
are only interested in the findings or effect. The best thing about 
this method is ease of use, simple calculations and not requiring 
hypothesis testing and statistical analysis.

This method is based on ANOVA calculations and has “E” 
value which is called the degree of freedom which must be 
between 10 and 20. If the E value is less than 10 then you should 
increase number of animals and if E value is more than 20 then 
u have sufficient animals for your experiment. Any sample size 
having E value between 10 and 20 is considered enough. E value 
can be calculated by following equation,

E = Total number of animals – Total number of groups

Let’s see the example, suppose a researcher wants to see 
drug effect and he made 6 groups (five groups depends on 
different doses of drug and one control group) with 6 rats each. 
So, in this case

E = (6 × 6) – 6

E = 36-6 = 30

Value of E in this case is 30, which is more than 20; hence 
sample size in this case is more than enough. If sample size is 
4 in each group the E value will be 18 and that is acceptable 
according to range of E. Although, this method is based on ANOVA 
and degree of freedom is acceptable for all experiments. So, we 
concluded that the easiest method to calculate the sample size 
for the people with least knowledge is using degree of freedom. 
Though few statistical rigours could be there in advance analysis 
but still this method could be the method of choice.
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