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Lecture Goals:

Review basic approach to determining sample 
size for a given study

Discuss basic concepts (alpha, beta, power)

Learn how STATA can calculate these numbers 
for different study types



Sample Size Calculation:

Critical to the success of a given study

• Decide how many subjects to include in your study to achieve 
‘statistical significance’

• Calculate too few subjects-may fail to answer the research 
question

• Calculate too many subjects-makes study more difficult and 
potentially costly

• Calculate correct sample size-first step to optimally planning your 
study (although ballpark estimate-dropouts?)

Hurley SB, Cummings SR, Browner WS, Grady DG, Newman TB. Designing                  
Clinical Research. 2013; 4th Edition. Walters, Kluwer, Lippincott.



Null vs Alternative Hypothesis:

State your research question as a hypothesis that summarizes main 
elements of your study

Restate your study hypothesis to one that proposes no difference 
between the study groups

• This null hypothesis will become the formal basis for statistical testing 
on data analysis

• Statistical tests will then help to estimate the probability that an observed 
association in your study is due to chance

• As opposed to the alternative hypothesis-that an association in your 
study is actually present

Hurley SB, Cummings SR, Browner WS, Grady DG, Newman TB. Designing                  
Clinical Research. 2013; 4th Edition. Walters, Kluwer, Lippincott.



Underlying Statistical Principles:

Type 1 Error:

• Rejection error-failure to reject the null hypothesis when it is           
actually true (conclude that an association is present when one           
truly does not exist)

• Convict an innocent man, conclude there is an association between       
CT scans and cancer-when there truly is not one (false positive error)

Type 2 Error:

• Acceptance error-failure to reject the null hypothesis when actually         
false (conclude that there is no association when one truly exists)

• Acquit a murderer, conclude that there is no association between          
CT scans and cancer-when there is truly one present                          
(false negative error)

Hurley SB, Cummings SR, Browner WS, Grady DG, Newman TB. Designing                  
Clinical Research. 2013; 4th Edition. Walters, Kluwer, Lippincott.



Underlying Statistical Principles:

Alpha:

• Level of statistical significance

• Maximum probability of committing a type 1 error, or level of    
reasonable doubt to accept result, using statistical tests

• Typically set at 0.05 (5% chance of incorrectly rejecting the null 
hypothesis when it is true)

Beta:

• Level at which one is willing to accept the chance of missing an association 
when actually present

• Typically set at 0.20 (20% chance of failure to recognize an association)

Hurley SB, Cummings SR, Browner WS, Grady DG, Newman TB. Designing                  
Clinical Research. 2013; 4th Edition. Walters, Kluwer, Lippincott.



Underlying Statistical Principles:

Power:

• Calculated as 1-beta (beta 0.2 = power 0.8)

80% chance of finding an association between study groups of that        
size, or greater

• Optimally alpha and beta would be 0.00, and power would be 100%

• However, that requires increasing the sample size                        
(making the study potentially more difficult)

Power Analysis:

• Evaluates statistical power at a given effect size for a fixed sample size 
and level of significance

Hurley SB, Cummings SR, Browner WS, Grady DG, Newman TB. Designing                  
Clinical Research. 2013; 4th Edition. Walters, Kluwer, Lippincott.



Underlying Statistical 
Principles:

Calculate effect size

• Estimation of the size of the association in the study sample that          
one looks to detect

• Difference in mean value of continuous outcome between 2 study groups

• Difference in proportion of subjects with dichotomous outcome between            
2 study groups

Calculate study variability:

• Standard deviation of outcome variable

Calculate standardized effect size (effect size / SD of outcome)

• Increasing standardized effect size —> decreased sample size

Hurley SB, Cummings SR, Browner WS, Grady DG, Newman TB. Designing                  
Clinical Research. 2013; 4th Edition. Walters, Kluwer, Lippincott.
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Study 
Example:

Let’s think of a study looking at the effects of smoking on the lung 
function of subjects

• We will use a two-sided alternative hypothesis that specifies that there may 
be an association between smoking and FEV that could be either smaller or 
larger (smoking—> either decreased or increased FEV)

• Typically avoid a one-side alternative hypothesis that captures only one 
direction of a potential association between variable and outcome



Study 
Example:

Mean FEV non-smokers 3.0 liters, smokers 2.7 liters

• What test should we use?

• T-test to determine if the mean value of a continuous outcome in the 
non-smoker group (3.0 L) significantly differs from that in the smoker 
group (2.7 L)

• T-test traditionally used in analysis of continuous variables and outcomes

• Will use a standard deviation of 1
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Increasing mean difference between study groups increases power

Power Curve:
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Increasing standard deviation of measurements between study groups          
decreases power by increasing overlap between groups
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Power Calculation:
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Power Calculation:
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Sample Size Curve:



Next 
Example:

Let’s think of a study looking at the effects of aspirin on the rate of 
myocardial infarction (MI)

• Estimated proportion of MI in non-users of aspirin (control group) 
189/11034 = 0.0171 vs the users of aspirin (experimental group)     
104/11037 =0.094

What test should we use?

• Chi-squared test

• Used to compare the proportion of subjects in each study group who have a 
dichotomous outcome (categorical variable)
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Next 
Example:

Let’s imagine a study looking at the effects of concussion in those who try a          
new ‘super-thin and comfortable’ bicycle helmet and fall with blunt head trauma

• Proportion of subjects with concussion in control group (no helmet) 47% 

• Proportion of subjects with concussion in experimental group                          
(wearing helmet) 59%

• 32 patient enrolled in control group 

• 27 patients enrolled in experimental group

• What is estimated power of study?
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Sample Size Calculation:
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Other Commands 
to Know:

• Power onemeans

• Power twomeans

• Power pairedmeans

• Power oneproportion

• Power twoproportions

• Power oneway (ANOVA)

• Power mcc

• Power trend

• Power cox (proportional hazards)

• Power log rank



Resources:

• Older 
sampsi 
command 
no longer in 
version 15



Thank You!

Kristen Aiemjoy, PHD in progress

• A truly awesome teacher!

Biftu Mengesha, MD

• Gave excellent lecture last year


