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The Randomization Process

• The randomized clinical trial is the standard by 
which all trials are judged

• In the simplest case, randomization is a
process by which each participant has the
same chance of being assigned to either
intervention or control
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Purposes of Randomization

• To generate comparative groups

• To enable valid statistical tests
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Random components in RCT

• Random Sampling

• Random allocations
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Bias is prevented by randomization 
and blindness

• Bias often occurs due to preconceived 
ideas or perceptions acquired during 
the study by:

1. The investigator and supporting staff who 
might influence reporting response to therapy 
or adverse events

2. The patients who might influence compliance, 
cooperation or provision of information
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Blindness

• Open label (unblinding)

• Single blinding (patients only)

• Double blinding (patients and investigators)

• Triple blinding (patients and investigators and 
Monitoring investigators)
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Classic classification of 
Randomization

• Simple

• Systematic

• Balanced block

• Stratified
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Randomization methods

• Complete randomization
• Simple randomization

• Permuted block randomization
• Stratified randomization

• Matched randomization

• Adaptive Randomization
• Treatment adaptive randomization (biased coin randomization)

» Urn randomization

• Covariate Adaptive randomization (minimization)

• Response Adaptive Randomization

» Play-the-winner rule (without replacement)

» Modified Play-the-winner (deterministic)
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Complete randomization
(Simple randomization)

• The chance that a patient receives either 
the test drug or the placebo is 50%

• Randomization of assignment is 
performed independently for each of the 
N patients
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Complete randomization
(Simple randomization)

• Limitations:

• Imbalanced treatment groups

• Imbalance over time
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Complete randomization
(Simple randomization)

• Random allocation

It is a form of restricted randomization

It randomly selects the N/2 out of a total of N patients 
without replacement and assigns these N/2 patients to 
receive the test drug and the other half to receive the 
placebo. 

The marginal probability for assigning a patient to each of 
the two treatment groups is ½ but the conditional 
probability for assignment of a patient given that the 
assignment of the previous patient is not equal to ½.
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Permuted block randomization
(Balanced block randomization)

• One of the major disadvantages of simple 
randomization is that treatment imbalance 
can occur periodically

• If the demographic factors or baseline 
characteristics change over time, it is quite 
possible to have a serious covariate imbalance 
between treatment groups.
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Balanced block randomization

1. AABB

2. ABAB

3. ABBA

4. BBAA

5. BABA

6. BAAB

1 3 2 9 1

6 4 3 8 7

3 1 2 5 8

2 4 1 7 3

4 5 3 9 6

3/15/201216 RCT Workshop, Ghazvin



Treatment adaptive randomization

• The Treatment adaptive randomization adjusts for the 
assigning probability of the current patient with respect to the 
number of patients who have been randomized to each 
treatment group.

• Methods:
– biased coin randomization 

» A constant assigning probability is used during the entire course of the 
study

– Urn randomization 
» The probability of the assignment of the current patient is a function of 

the current treatment imbalance

» It requires a much more complicated analysis
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Response Adaptive Randomization

Example

Modified Play-the-winner

TRT A S S F S S S F

TRT B S F

Patient   1 2 3   4 5   6 7 8 9 ......
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Generalization of RCT

• External versus internal validity

• What is the purpose of a RCT?
• Efficacy

• Effectiveness

• Efficiency

• Average efficacy vs. variability of efficacy
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Any question?
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Any Question?

Thank you


