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IN A CLUSTER RANDOMISED 
TRIAL….. 

  
….CLUSTERS (OR GROUPS) 

OF INDIVIDUALS ARE 
RANDOMISED 

www.qmul.ac.uk/pctu 



Intervention 

 
Control 

 

Intervention Control 

Cluster randomised trial 

Usual randomised trial 

Clusters can be: 
Clinics 

Hospitals 

General practices 

Schools 

Villages……etc 



THOSE WITHIN 

CLUSTERS MORE ALIKE 

THAN THOSE IN 

DIFFERENT CLUSTERS 

INTRA-CLUSTER 

CORRELATION 

COEFFICIENT 



IMPLICATIONS OF CLUSTERING 

NEED TO ACCOUNT CORRECTLY FOR CLUSTERING IN 

SAMPLE SIZE (LARGER SAMPLE SIZES)  

 1 + (M-1) ICC   ICC=INTRA-CLUSTER CORRELATION COEFFICIENT 

           M=NUMBER OF INDIVIDUALS IN EACH CLUSTER   

 

 NEED TO ACCOUNT CORRECTLY FOR CLUSTERING IN 

ANALYSIS 



COMMON IN PRIMARY CARE 
BECAUSE OF THE TYPES OF 
INTERVENTION EVALUTED 

Targeted at professionals 

Changing organisation 

Affect everyone in a cluster 

Logistically or financially easier 

www.qmul.ac.uk/pctu 



WHERE HAVE WE COME 
FROM? 

www.qmul.ac.uk/pctu 



A BRIEF HISTORY 1 

E.F. Lindquist 

(education) 

G.W. Comstock       

(health) 

Four cluster randomised trials, late1950s, Alaska 

 3 randomised family or household units  

 1 randomised wards 
 



A BRIEF HISTORY 2 

 “BUT THE CRUCIAL POINT IS THAT THE LOSS IN 

INFORMATION CAN BE CALCULATED AND 

COMPENSATED FOR BY INCREASING THE NUMBER OF 

INDIVIDUALS COVERED AND THIS MAY BE FEASIBLE 

WHEN RANDOMISING BY CLUSTER. RANDOMISATION BY 

CLUSTER ACCOMPANIED BY AN ANALYSIS APPROPRIATE 

TO RANDOMISATION BY INDIVIDUAL IS AN EXERCISE IN 

SELF DECEPTION, HOWEVER, AND SHOULD BE 

DISCOURAGED.” 

              

Cornfield 1978  

And then…… 

www.qmul.ac.uk/pctu 
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Number of  publications with "cluster 
randomi..." in the title  

At least 840 trials in 

primary care 

708 studies in 2016, 

only 252 in 2011 

EMPIRICAL TRIALS 



THE SOUTHERN ONTARIO RANDOMISED 
TRIAL 

• PUBLISHED 1973 

• TRIAL OF TRAINING NURSES TO BECOME NURSE PRACTITIONERS 

• 14 FAMILY MEDICAL PRACTICES 

• OUTCOMES = FINANCIAL EFFECTS, JOB SATISFACTION, VIEWS OF 

EACH OTHERS ROLES, CLINICAL ACTIVITIES UNDERTAKEN 

• NO SAMPLE SIZE CALCULATION 

• ANALYSIS UNCLEAR 



FROM THE POST ROOM TO THE OPERA 
HOUSE…. 

Postal prompts to GPs    

      

Older People’s Exercise 

intervention in Residential 

and nursing Accommodation 



FROM THE POST ROOM… 

LOCAL 



FROM THE POST ROOM… 

A FEW PEOPLE DOING  

ALL THE JOBS 



FROM THE POST ROOM… 

QUICK AND CHEAP 

 

 

POST trial: 

£166,448  

4 years from award to: 



TO THE OPERA HOUSE….. 



TO THE OPERA HOUSE…. 

SLOWER (AND EXPENSIVE) 

 

£1,894,889 

6 years from award to: 

 

O P E R A  
   

OLDER PEOPLE’S EXERCISE IN RESIDENTIAL ACCOMMODATION 
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NATIONAL, INTERNATIONAL 

A CAST OF THOUSANDS… 
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O P E R A  
   

OLDER PEOPLE’S EXERCISE IN RESIDENTIAL ACCOMMODATION 



METHODOLOGY – A BRIEF HISTORY 

             1998       1999        2000            2009       2012        2014  

Allan 

Donner 

Martin Bland          

Sally Kerry 



ACCOUNTED FOR CLUSTERING IN SAMPLE SIZE 
CALCULATION (BLUE) AND ANALYSIS (GREEN) 
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CONSORT EXTENSION 2004 



CONTRIBUTION OF PRIMARY CARE 

General 

practices as 

clusters 

Variable cluster 

size 

Attendees as 

participants 

Recruitment 

after 

randomisation 

Interventions to change 

professional practice 

Intervention aimed at 

professionals 

Sample size 

accounting for 

variable cluster 

size 

Recognition of 

identification/ 

recruitment bias 

Recognition of 

professionals as 

“participants” in 

Ottawa statement 





DISTRIBUTION OF CLUSTER SIZES IN TRIALS 
WITH UK GENERAL PRACTICES AS CLUSTERS 



RECRUITMENT AND RANDOMISATION 

Consent 

Randomisation 

Cluster randomisation 

Participant consent  

to randomisation? 

Participant consent to 

data collection, 

participation 

Cluster ‘consent’ 

Control group:  

66 recruited 

 

Intervention group:  

165 recruited suffering 

from milder back pain 

 

offer of exercise classes or 

physiotherapy made 

participation in the trial an 

attractive in intervention arm 
 

 

 

 





COCHRANE ROB-2 FOR CLUSTER 
RANDOMISED TRIALS 

 

SUBVERSION OF RANDOMISATION 

LESS LIKELY IN CLUSTER RANDOMISED 

TRIALS BUT MORE DIFFIULT TO JUDGE 

WHY IMBALANCES OCCUR  

• DOMAIN 1A: BIAS ARISING FROM THE RANDOMISATION PROCESS 

• DOMAIN 1B: TIMING OF IDENTIFICATION AND RECRUITMENT OF 

INDIVIDUAL PARTICIPANTS IN RELATION TO TIMING OF CLUSTER 

RANDOMISATION  

• DOMAIN 2: BIAS DUE TO DEVIATIONS FROM THE INTENDED 

INTERVENTION (BLINDING) 

• DOMAIN 3: BIAS DUE TO MISSING OUTCOME DATA 

• DOMAIN 4: BIAS IN MEASUREMENT OF THE OUTCOME 

• DOMAIN 5: BIAS IN SELECTION OF THE REPORTED RESULT 

NEW DOMAIN 

COVERS MAJOR 

ISSUE OF BIAS WHO IS BLIND TO 

WHAT AND WHAT 

ARE THE POSSIBLE 

IMPLICATIONS OF 

NOT BLINDING?  MISSINGNESS CAN 

OCCUR AT BOTH 

INDIVIDUAL 

ANDCLUSTER LEVEL 

www.qmul.ac.uk/pctu 



Scenario 1 Scenario 2 Scenario 3 Scenario 4 

(identical 

to 6) 

Scenario 5 Scenario 6 

(identical 

to 4) 
Cluster 

randomization 
Cluster 

randomization 
Identification of 

potential 

individual 

participants 

Identification of 

individual 

participants 

Identification of 

potential 

individual 

participants 

Identification of 

individual 

participants 

Identification of 

potential 

individual 

participants 

Identification of 

individual 

participants 

Cluster 

randomization 
Cluster 

randomization 
Recruitment of 

individual 

participants 

Participants not 

directly 

recruited 

Recruitment of 

individual 

participants 

Participants not 

directly 

recruited 

Recruitment of 

individual 

participants 

Participants not 

directly 

recruited 

Cluster 

randomization 
Cluster 

randomization 

Potential for identification/recruitment bias 

although this could be avoided through 

trial design 

No potential for identification/recruitment 

bias because randomization happens after 



OTTAWA STATEMENT ON ETHICS  

Who is the research subject? 

When and from whom is informed consent required? 

How does clinical equipoise apply? 

How should benefits and harms be assessed? 

What is the role of gatekeepers?  

What about vulnerable populations? 
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WHO IS THE RESEARCH SUBJECT? 

INDIVIDUALS WHOSE INTERESTS NEED PROTECTING 

IN A TRIAL: 

• An individual who undergoes a study intervention  

• An individual who is the target of an experimental 

manipulation of his/her environment  

• An individual with whom an investigator interacts for the 

purpose of collecting data; or 

• An individual about whom an investigator obtains identifiable 

private information for the purpose of collecting data 

www.qmul.ac.uk/pctu 



CONTRIBUTION OF PRIMARY CARE 

Lots of trials/ 

large 

databases 

Patterns in intra-

cluster 

correlation 

coefficients 

Interventions aimed at changing 

organisation and practice 

One major reason for CRTs in this setting is 

that it does not make sense to do some 

trials any other way   
Lots of data 

Recognition that contamination between 

individuals is not the main reason for doing 

CRTs   



ICC values 

plotted against 

prevalence 



AND WHERE ARE WE 
GOING TO? 
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OTHER DEVELOPMENTS SINCE…..  
1973? 2000?...... 

• COMPLEX INTERVENTIONS (E.G. MRC FRAMEWORK) 

• THEORY DRIVEN INTERVENTIONS  

• BEHAVIOUR CHANGE 

• PILOT AND FEASIBILITY STUDIES 

• PRAGMATIC TRIALS 

• IMPLEMENTATION RESEARCH 

• INCREASING REGULATION 

• EFFICIENCY  

• ROUTINE DATA 

• DESIGN – ADAPTIVE DESIGNS, STEPPED WEDGE 

• DISCUSSION OF RESEARCH WASTE 

• EMBEDDED STUDIES (TRIAL FORGE, STUDIES WITHIN A TRIAL (SWATS))  



https://www.trialforge.org/ 

http://www.methodology

hubs.mrc.ac.uk/resources

/swat 



https://www.precis-2.org/ 



ONE EXAMPLE OF AN EMBEDDED 
RECRUITMENT TRIAL WITH A CLUSTERED 

DESIGN 



FROM THE OPERA HOUSE TO REACH 
FOR THE STARS…  

Older People’s Exercise 

intervention in Residential 

and nursing Accommodation 

Antenatal equity: improving 

access to and experience of 

antenatal care 



REFLECTIONS ON REACH AND OTHER 
TRIALS  

• ROUTINE DATA….BUT NOT ONLY ROUTINE DATA 

• TWO TRIALS PLANNED TOGETHER:  

“ACCESS AND CARE”     “SCREEN AND TREAT”  

• COULD WE MANAGE EMBEDDED STUDIES? 

 

 

www.qmul.ac.uk/pctu 



STEPPED WEDGE DESIGNS 

Increasingly popular design 

Start with all units in control arm 

End with all units in intervention arm 

Units gradually included in intervention arm 

over time in random order 
 

white= control 

blue = intervention 



FOUR STATED ADVANTAGES 
OF STEPPED WEDGE DESIGNS 

(KOTZ 2012) 

1. ALL PARTICIPANTS RECEIVE THE INTERVENTION 

2. SEQUENTIAL IMPLEMENTATION OF THE INTERVENTION IS 

ADVANTAGEOUS 

3. THE STEPPED WEDGE DESIGN ALLOWS AN 

INTERVENTION TO BE IMPROVED DURING THE STUDY 

(ALL OF THESE DESIGN FEATURES CAN OPERATE IN A 

CLASSIC CLUSTER RANDOMISED TRIAL) 

4. STEPPED WEDGE DESIGNS REQUIRE FEWER CLUSTERS 

COMPARED WITH CLASSIC CLUSTER RCTS (BUT YOU 

MAY NEED MORE MEASUREMENTS) 
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STEPPED WEDGE DESIGNS  
(QUICK TITLE SEARCH) 

Year Empirical papers 

(evaluations and 

protocols) 

Methods papers & 

comments 

2006 0 1 

2007 0 1 

2010 2 1 

2011 3 1 

2012 8 3 

2013 10 6 

2014 19 6 

2015 40 17 

At same stage as 

cluster randomised 

trials at the end of 

the last century?  



OTHER DESIGNS COLLABORATION 

ACROSS 

CONDITIONS 

FEWER TRIALS? 

PUBLIC  

AWARENESS? 

SIMPLE/RAPID  

IMPLEMENTATION  

TRIALS? 

TALKING TO 

REGULATORS? 





THANK YOU  
TO EVERYONE I HAVE WORKED WITH ON 

EMPIRICAL TRIALS AND METHODOLOGY AND 
TO EVERYONE WHO HAS CONTRIBUTED TO 

THIS AREA 

s.eldridge@qmul.ac.uk 
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