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Calculating Sample Size for Medical Device 
Studies

Sample size has always been one of the first design choices a 
medical device sponsor has to make for a clinical study. But the 
calculation of sample size is not the most straightforward process 
and often leaves clinical teams wondering which method to use.
What is the appropriate sample size for my medical device study/
survey? How can I provide justification for sample size in medical 
device study? Can I use a sample size calculator for my clinical 
trial? These are the most common questions regarding sample 
size for medical device studies. Note that it is recommended to 
avoid generic sample size calculators for clinical trials, as the many 
variables between different medical device studies vastly increase 
calculation uncertainty. In addition, medical device sample size 
justification may be negatively impacted by utilising simplified 
tools for sample size calculations.

In most cases, it’s impossible to conduct a medical device 
clinical study that includes the total population of interest (i.e. target 
population), especially if the population size is indefinite. Instead, we 
conduct studies with a sample from the population, in the hope that 
the information gathered about the sample will enable us to make 
inferences about the total population. So, sample size calculation 
in medical device studies is actually the process of determining the 
minimum number of samples that would make a study’s outcome/s 
statistically significant (make your results more reliable in statistical 
terms).

To calculate the sample size for a clinical study, we use statistical 
equations that employ inputs that mirror the population(s), study 
objective and design. But the problem with the calculation is that it is 
based on assumptions on these inputs, and not necessarily the ‘best’ 
or ‘correct’ values. Therefore, the calculation is only as good as the 
assumptions you make. If your assumptions are too far off you might 
end up with a too small or too large sample size, which may affect the 
study outcomes and conclusions. Thus, to minimise the likelihood of 
your calculation returning a too small or too large sample size, your 
assumptions must be evaluated thoroughly.

With the appropriate sample size calculation for a medical 
device study you can:

1. Increase the likelihood of study results to mirror a true 
effect (or difference). Your clinical study results are more likely 
to portray the reality, rather than just chance alone.

2. Limit unnecessary exposure. From an ethical and risk- 
based standpoint you should only include the necessary 
number of subjects in your study.

3. Improve precision and reduce cost. The sample size is highly 
correlated with the cost of operation and the precision of your 
clinical evidence. With the appropriate calculated sample size, 
you ensure that you miss both evidence precision and cost.
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The EU MDR describes the requirements for both a Clinical 
Investigation Plan (CIP) and a Post-Market Clinical Follow-
Up (PMCF) plan. In both cases, medical device study sponsors 
must document the various design choices for a clinical study, 
such as the choice of sample size, and provide a rationale for the 
appropriateness of the procedures and the methods used. Even 
though you are not conducting a clinical study as a part of your 
PMCF plan, but a survey or a cohort of some kind, you still need to 
provide rationale or justification for your design choices – including 
the sample size. Many ethical committees also require justification 
for the choice of sample size before approving a clinical study. And 
depending on the study type, and the market approval pathway in 
the United States, the FDA requires justification of the sample size 
calculations as a part of a statistical analysis plan as well.

Many fail to realise that it is the combination of both the 
statistical and clinical assumptions that determines the sample 
size justification and thereby applicability. By leaving out either 
of the two, you are only providing partial justification on your 
sample size.

Preparing for Sample Size Calculations in Clinical Research
To calculate the appropriate sample size for your study, you need 
to have knowledge of the expected study results. This is used 
to determine how the study should be conducted, what data 
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should be collected and how its results should be analysed (and 
statistically tested). 

When it comes to conducting the sample size calculation, you 
apply statistical equations that are derived from the hypothesis 
you want to test. But before the equations come into play you 
need to keep in mind that a few other things have an impact on 
the method of medical device sample size calculation, such as: 

What is the Purpose of Your Clinical Study?
When it comes to conducting studies whose purpose is to confirm 
a theory or claim for clinical performance or safety, such as pivotal 
trials, clinical investigations for market access, or PMCF, you will 
need to provide justification for sample size calculation (at least 
according to the EU MDR).

What is the Objective of Your Clinical Study? 
Every clinical study has an objective, i.e. whether you want to test 
your medical device's superiority, non-inferiority, equivalence, or 
another effect/difference. The study objective will have a direct 
impact on the choice of sample size calculation (the formula for 
sample size calculation) and your statistical hypothesis test.

Study Endpoints
Depending on the nature of the endpoints in your study, sample 
size calculation formulas have to be adjusted, especially if the 
endpoint involves multiple comparisons. In some cases, you can 
use different types of endpoints to evaluate the same clinical 
outcome. But depending on the endpoint you choose, the sample 
size can change drastically.

Study Design
Whatever design you choose, you need to know that it will impact 
the sample size calculation. For example, a crossover study and 
a parallel two-group study require two different equations to 
calculate the sample size. The crossover study only requires a 
part of what a two-group parallel study needs in terms of sample  
size.

Statistical tests
There are numerous different statistical tests that can be used 
to analyse and test the results of your study. Usually, this must 
be a part of the statistical analysis plan and is highly related 
to the endpoints you are looking to collect. Depending on the 
statistical tests you choose for your study, you will need to use 
the appropriate sample size formula, and thus extract the sample 
size from the formula to calculate the sample size for the study.

The Basic Inputs behind the Sample Size Calculations
For most sample size calculations in clinical research you need 
five basic inputs. All five inputs are values (or numbers) that 
you must define or make assumptions on, and depend on the 
study objective, endpoints, and design. Sample size calculation 
is very sensitive to the inputs used, which invites a large risk of 
imprecision or error. Due to the nature of some of these inputs, it 
is rare to have an ‘accurate value’. But to minimise the imprecision, 
you need to carefully evaluate each input from both a clinical and 
statistical standpoint, using existing know-how of the domain of 
interest, the clinical pathway/setting and your device.

1. Statistical Hypothesis
2. Significance level
3. Power
4. The minimal, clinically meaningful, effect
5. Variability 

Apart from the basic inputs, there are three additional factors 
that should be taken into account when calculating sample size: 
Test margin, Subject drop-out rate, and Treatment allocation. 
Depending on the study objective and design, these factors can 
impact the final number of subjects needed for your study. 

Conclusion
Sample size calculation for medical device studies should not be 
treated lightly and there’s no ‘all-in-one’ solution to determine a 
clinical study sample size.

To pass the scrutiny of regulators and Notified Bodies, 
companies will need to provide statistical and clinical justification 
of the sample size calculation. It’s not enough to solely document 
the statistical assumptions made, but it’s the combination of both 
statistical and clinical (scientific) assumptions that determines 
the sample size calculation applicability. Sample size justification 
is required for both pre-market clinical investigations and post-
market activities.
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