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Context
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� Cluster randomisation trials are an important tool in the evaluation of 

nontherapeutic interventions including lifestyle modification or educational 

programs 

� A cluster randomized trial is a trial in which clusters of individual are 

randomized to different intervention groups rather than the individuals 

themselves

� Objective: To consider a Cluster-RT in which each subject is followed 

during several visits � The repeated observations (level 3) are nested within 

subjects (level 2) who are themselves nested within the unit of randomization 

(level 1)



Application – Trial Living with sun

Objective: Evaluation of an educational action

� To show that a process in health education involves:

� A progression of knowledge  

� A modification of the attitudes and behaviors both in the children 

and their teachers as regards prevention against risks related to solar 

over-exposures 

� To heighten and imply all members of the educational community 

� To induce prevention reflexes in educators and to initiate scientific 

approaches to health problem

3



How to contact teachers
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• Helping people to stop smoking is one of the major activities of tobacco 

control proposed by the Framework Convention on Tobacco Control.

• In France, about one in ten deaths is due to tobacco.

More than 58% of smokers in France say they would like to stop 

smoking in the near future but few smokers stop spontaneously

• General practitioners (GP) are well-regarded by their patients and they 

have the opportunity to play an active role in providing cessation advice 

(only 37% of GPs in France provide routine or systematic advice to their 

smoking patients)

GP Tobacco LR
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• To show that a program of public health, based on an adapted training of 

GP, can modify the practices of assistance in stopping tobacco and 

increase the cessation rate

• To obtain predictive factors for tobacco cessation at 12 months 

• To assess the performance of statistical estimation procedures for the 

analysis of binary repeated measures data

• To show a significant impact on smoking cessation rates during several 

visits which illustrate the dynamic of tobacco cessation

Objectives
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Response 
Agreement to participation

N = 99

Group 1 : GP trained
N = 44

Group 2 : GP control
N = 45

Control Group
N = 29

Abandoned
(Moving, disease, refusal)

N = 16

Abandoned
(Moving, disease, refusal)

N = 12

Intervention Group
N = 32

Smokers included
n = 731

Smokers included
n = 344

Randomized

Stratified by Department 

Appeal to participation
N = 2 500

Chart of recruitment process
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Figure 1 - Dynamic of cessation tobacco
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Sample size (1)
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� Suppose N clusters of m individuals are randomly assigned to each of arm i=1,2

� We denote the primary response variable for an individual by Y (normally 

distributed)

� Sample size estimation � Test hypothesis H0: µ1=µ2 � ∆= µ1- µ2=0

� Calculate sample size as for individually randomized trials

� Multiply by variance inflation factor
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Sample size (2)
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� There are three sample size choices to be made:

� Number of clusters and number of subjects per cluster

� Number of repetitions per individual

� Several types of correlations

� Correlation among level 2

� Correlation among level 1
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Statistical analysis – Individual-level

� Marginal model fitted using Generalised Estimating Equations

� Random effects model estimated by different approaches:

� Numerical approaches (GH and adaptative quadrature, MCMC, MC-EM)

� Conditional approaches (Schall, Penalized Quasi-Likelihood, HGLM)

� Marginal approaches (GAR, Marginal Quasi-Likelihood)

� PQL underestimates fixed effects and their SE when average cluster size was small

� MCMC performed better than PQL estimation given many small clusters but not as 

well as PQL estimation with a smaller number of larger clusters 

� Schall is better than GAR for highest      values
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Comparison of 2 and 3-level RE
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Comparison of 2 and 3-level RE
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Cluster-level analysis
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Figure 1: Evolution of rates of knowledge

Statistical analysis confirms that the rate of knowledge is significantly higher for 

the children in the LWS classes.



Individual-level analysis (1)
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Individual-level analysis (2)
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Individual-level analysis (3)
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Conclusion
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Objective: To consider a Cluster-RT in which each subject is followed during 

several visits � The repeated observations (level 3) are nested within subjects 

(level 2) who are themselves nested within the unit of randomization (level 1)

� Design and analysis of cluster randomized trials are two important 

challenges for epidemiologists and statisticians… (Murray 2008)

� And it's even more difficult for "longitudinal Cluster-RT"!

� Missing data…


