
Randomised controlled trials 

All who drink from this goblet shall recover quickly, except for those it does not 
cure, they shall die. Thus, we may conclude that it works, except for incurable 
cases. 

     Galenos (131 - ca. 200) 
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The English East India Company’s 
experiences in 1605 

Category Number of crew 
members who received 
lemon juice 

Did not receive lemon 
juice 

Deaths 0 105 
Survivors 202 117 
Total 202 222 



A taxonomy of interventions 
Rows: Types of comparisons 
Columns: Intervention 

Randomised Internal External Observation 
Individually 
controlled 

Clinical trials 

Individually 
uncontrolled 

Environmental 
changes 

Community 
controlled 

Community 
trials 

Community 
follow-up 

Planned 
structural 
changes 

Community 
uncontrolled 

Socio-political 
changes 

Catastrophes 



RCT 

•  Randomised 
•  Controlled 
•  Trial 



Guidelines for RCT 



Randomisation 

•  Assigning to treatment groups 
•  Aims at obviating that effect is due to 

systematic difference between groups 
other than the treatment 

•  Analysis assumes that randomisation was 
used and was “successful” 

•  We should report a) sequence generation, 
b) allocation concealment, and c) 
implementation (CONSORT checklist) 



Sequence generation 

Method used to generate the random 
allocation sequence 

•  Simple randomisation 
Sequence of random numbers from 
statistical textbook or computer 

•  Permuted block randomisation 
Especially for “small” trials to maintain a 
good balance 



Permuted block method; block size of four 
with A = intervention and B= control 

Random 
number 
sequence 

Permuted 
blocks 

Randomisation 
list 

1 
4 
8 
6 
5 

1.  AABB 
2.  ABAB 
3.  ABBA 
4.  BBAA 
5.  BABA 
6.  BAAB 

1.   A 
 A 
 B 
 B 

4.   B 
 B 
 A 
 A 



Concealment and implementation 



Concealment and implementation 

•  Clarifying whether the allocation was 
concealed (“blinded”) until interventions 
were assigned 

•  Who generated the allocation sequence, 
who enrolled participants, who assigned 
participants to groups 



Planning for sample size 

•  Confidence level? (0.05?) 
•  Power? (0.80?) 
•  Ratio intervention/control groups (1:1?) 
•  Expected frequency of disease in control 

group? 
•  Effect size you would like to show? 



Epi Info (Statcalc for sample size 
estimation) 

•  http://www.cdc.gov/epiinfo/ 
•  Free download 
•  Epidemiological software, a lot of 

possibilities, instruction material 



Example, reporting on 
randomisation 



Flow 

Randomly allocated (n=1000) 

Allocated to intervention  
(n=500) 

Allocated to placebo 
(n=500) 

Lost to follow-up 
(n=60) 

Lost to follow-up 
(n= 24) 

No. with event at study 
end (n= 130); without 
(n=310) 

No. with event at study 
end (n=170); without 
(n=306) 



Sensitivity analysis of lost to follow-up 

•  Evaluating “worst case” scenario or most 
likely scenario 

•  Concluding what should have been the 
effect had those lost to follow-up in the 
different treatment groups had a certain 
frequency of events 



Baseline data 

•  Demographic characteristics 
•  Potential confounders 
•  Factors that predict or alter adverse 

reactions 
•  Stratification factors 
•  Pre-specified subgroups 



Example; baseline data 



Intention-to-treat analysis 

•  For ideal ITT analysis: 
– Full compliance with randomised treatment 
– No missing responses 
– Follow-up of all participants 



Example; intention-to-treat analysis 



Outcomes and estimation 



Example 



Which treatment would seem 
reasonable to introduce? 

A.  91.8% in the group allocated to the 
active treatment survived, compared with 
88.5% in the placebo group 

B.  Patients allocated to the active treatment 
had a 30% reduction in the risk of death 

C.  Mortality was reduced by 3.3% in the 
group allocated to the active treatment 

D.  One death was avoided for every 30 
patients treated 



Subgroup analysis 



Probability of at least one significant result at the 5% 
significance level given no true differences 

1 test 0.05 

2 tests 0.10 

3 tests 0.14 

5 tests 0.23 

10 tests 0.40 

20 tests 0.64 



Example; reporting on adverse 
events 



CLUSTER-RANDOMISED 
TRIALS, A FEW COMMENTS 



Why using clusters (and what is 
that)? 

•  Started with studies at 
schools: groups of 
children. Hospital-ward 
patients, women at 
antenatal clinics etc. 
Even single person with 
teeth! 

•  Measurements within 
cluster may be (are 
often) correlated 

•  Few clusters = 
problems  

•  Unit for randomisation: 
cluster (loss of 
statistical power) 

•  Intracluster correlation 
coefficient (ICC, propor-
tion of total variance 
that can be explained 
by the variation 
between clusters) 

•  Analysis should be 
adjusted for ICC  




