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» IN A CLUSTER RANDOMISED
TRIAL.....

....CLUSTERS (OR GROUPS)
OF INDIVIDUALS ARE
RANDOMISED N

4
xQ)y Queen Mary
University of London



Clusters can be:
Clinics

Hospitals

General practices
Schools

Villages etc

Cluster randomised trial




| THOSE WITHIN e
W | 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)

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

M=NUMBER OF INDIVIDUALS IN EACH CLUSTER

NEED TO ACCOUNT CORRECTLY FOR CLUSTERING IN
ANALYSIS
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~  COMMON IN PRIMARY CARE

T BECAUSE OF THE TYPES OF
INTERVENTION EVALUTED

Targeted at professionals
Changing organisation

Affect everyone in a cluster

Logistically or financially easier ®
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A BRIEF HISTORY 1

E.F. Lindquist G.W. Comstock
(education) (health)

z

Four cluster randomised trials, late1950s, Alaska
3 randomised family or household units
1 randomised wards



A BRIEF HISTORY 2

Cornfield 1978
“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.”

And then......
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EMPIRICAL TRIALS

Number of publications with "cluster
randomi..." in the title

708 studies in 2016,
only 252 in 2011

At least 840 trials in
primary care

1950-59 1960-69 1970-79 1980-89 1990-99 2000-09 2010-16




THE SOUTHERN ONTARIO RANDOMISED
TRIAL




FROM THE POST ROOM TO THE OPERA
HOUSE....
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Postal prompts to GPs Older People’s Exercise

intervention in Residential
and nursing Accommodation



FROM THE POST ROOM...




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:

General practice

Effect of postal prompts to patients and general
practitioners on the quality of primary care after a
coronary event (POST): randomised controlled trial

Gene Feder, Chris Griffiths, Sandra Eldridge, Matthew Spence



TO THE OPERA HOUSE.....




TO THE OPERA HOUSE....

OPERA

OLDER PEOPLE'S EXERCISE IN RESIDENTIAL ACCOMMODATION

£1,894,889

6 years from award to:
Articles I

~ . Do . +
~ Exercise for depression in elderly residents of care homes: @r®
a cluster-randomised controlled trial

. t l
-
= Martin Underwood, Sarah E Lamb, Sandra Eldridge, Bart Sheehan, Anne-Marie Slowther, Anne Spencer, Margaret Thorogood, Nicky Atherton,
Stephen A Bremner, Angela Devine, Karla Diaz-Ordaz, David REllard, Rachel Potter, Kathleen Spanjers, Stephanie | CTaylor

Don’t worry, I got us seats in the sleeping section!
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TO THE OPERA HOUSE...

NATIONAL, INTERNATIONAL OPERA

A CAST OF THOUSANDS...




METHODOLOGY — A BRIEF HISTORY
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Allan Martin Bland
Donner Sally Kerry
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ACCOUNTED FOR CLUSTERING IN SAMPLE SIZE
CALCULATION (BLUE) AND ANALYSIS (GREEN)
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CONSORT EXTENSION 2004

Education and debate

CONSORT statement;

extension to cluster randomised trials B M
Marion K Campbell, Diana R Elbourne, Douglas G Aluman for the C
Reports of cluster randomised trials require additional  within clusters, knc BM.J 2012;345:e5661 doi: 10.1136/bmj.e5661 (Published 4 September 2012) Page 1 of 21

-
RESEARCH METHODS & REPORTING

Consort 2010 statement: extension to cluster

randomised trials

The Consolidated Standards of Reporting Trials (CONSORT) statement was developed to improve
the reporting of randomised controlled trials. It was initially published in 1996 and focused on the

" \J . e



CONTRIBUTION OF PRIMARY CARE

General
practices as
clusters

Variable cluster
size

Sample size
accounting for
variable cluster
size

Attendees as
participants
Recruitment

after
randomisation

Recognition of
identification/

recruitment bias

Interventions to change
professional practice

Intervention aimed at
professionals

Recognition of
professionals as
“participants” in
Ottawa statement
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Int. J. Epidemiol. Advance Access published August 30, 2006

Published by Oxford University Press on behalf of the International Epidemiological Association
@ The Author 2006; all rights reserved

International Journal

doi:10.

Sample size for cluster randomized trials: effect

of coefficient of variation of
analysis method

Sandra M Eldridge,'* Deborah Ashby? and Sally Kerry?

Accepted 25 May 2006

Background Cluster randomized

cluster sizes are unes

cluster size and

CLINICAL

WORKSHOP ARTICLE
TRIALS

Clinical Trials 2005; 2: 119-124

Differential recruitment in a cluster randomized
trial in primary care: the experience of the UK
Back pain, Exercise, Active management and
Manipulation (UK BEAM) feasibility study

Amanda Farrin®, lan Russell®, David Torgerson' B M]

BEAM Trial team

BMJ 2013:346:12838 doi: 10.1136/bm].12838 (Published 9 May 2013) Page 1of 7

|
RESEARCH METHODS & REPORTING
The Ottawa Statement on the ethical design and

conduct of cluster randomised trials: précis for
researchers and research ethics committees

Cluster randomised trials have unique features that complicate the application of standard ethics
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DISTRIBUTION OF CLUSTER SIZES IN TRIALS
WITH UK GENERAL PRACTICES AS CLUSTERS

24 2 2

5 .| DHE ﬂl‘lrﬂl_lﬂ | | O}I_I|—||_|’_‘_J_||—|’_|.—l_l—.|—| = = o |E H = =
g 8 ‘ ' ' 48 1 ‘ ' ' 18 10 ' ' 60
h POST 61 HD 4 ELECTRA

.:_DDDDDDD: e o ]|_‘n|‘lﬂ_mr|m_ﬁm B - jﬂDDDUEIDZI - -

eeeeeeeeeeeeee




RECRUITMENT AND RANDOMISATION

Control group:
66 recruited

> . a \
g & = &

- IREASHEAY
Intervention group: FrETeTe
165 recruited suffering Cluster ‘consent’

from milder back pain

_ e |Clus ndomisation
offer of exercise classes or Y O
: %, C;%art | nsent
physiotherapy made % [ Sunds Mationo

participation in the trial an

attractive in intervention arm Paﬂicf&@)l? sent to
data collection,

participation




Primary care

Evidence for risk of bias in cluster randomised trials: review
of recent trials *** 7 7 o \

Sucann Puffer David | BM RESEARCH

Internal and external validity of cluster randomised trials:
systematic review of recent trials

Sandra Eldridge, professor of biostatistics,' Deborah Ashby, professor of medical statistics, Catherine
Bennett, statistician,' Melanie Wakelin, lecturer inmedical statistics,’ Gene Feder, professor of primary care
research and development’

"Centre for Health Sciences, Barts ~ ABSTRACT INTRODUCTION

and The London Scheol of iecti f o . .
Medidne and Dentistry, London Objectives To. assess aspects onh.e |ntel.nal validity of Fn Fl}mer randomised ma]s_ Asl'oups or clusters of
El 2AT recently published cluster randomised trials and explore  individuals, rather than individuals themselves, are

2Wolfson Institute of Preventve  the reporting of informatinn vieofilin accaccina tha USSR PR B L I SR S WSS

Medicine, Barts and The London  external validity of these - — . ey . . .
Bias in identifying and recruiting participants in cluster
randomised trials: what can be done?

Sandra Eldridge,' Sally Kerry” David ] Torgerson®

Blinded recruitment of participants presents particular challenges for cluster trials, but
careful design can minimise the risk of selection bias

*Centre for Health Sciences, Concealment of allocation is regarded as crucial for indi-  gox 1 Individual participants identified and recruited
Barts and the London School of vidually randomised controlled trials. The process ensures  before randomisation: Kumasi Stroke Prevention Trial
Medicine and Dentistry (ueen that the people selecting participants for randomisation  § 1 o c_19vilhepc i Gham

Mang Lniversity of London | ondon



COCH RAN ' SUBVERSION OF RANDOMISATION

RAN | LESS LIKELY IN CLUSTER RANDOMISED
TRIALS BUT MORE DIFFI’
WHY IMBALANCE NEW DOMAIN

COVERS MAJOR
* DOMAIN TA: BIAS AF Wz [er RN b o) ISSUE OF BIAS
WHAT AND WHAT
* DOMAIN 1B: TIMING o 8 s L

INDIVIDUAL PARTICIPE  AZE@NI@INER®I= D TIMIN

RANDOMISATION NOT BLINDING? MISSINGNESS CAN
OCCUR AT BOTH
e DOMAIN 2: BIAS DUE TO DEVIATIONS FRO INDIVIDUAL
INTERVENTION (BLINDING) ANDCLUSTER LEVEL

* 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

Q) Queen Mary www.gmul.ac.uk/pctu

University of London




Scenario 4 Scenario 6
(identical (identical
to 6) to 4)

Cluster Cluster |dentification of Identification of Identification of Identification of
randomization  randomization potential individual potential individual
individual participants individual participants
participants participants

Identification of Identification of Cluster Cluster Recruitment of

potential individual randomization  randomization individual

individual participants participants

participants

Cluster Cluster
randomization randomization

Recruitment of Recruitment of

individual individual

participants participants




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

4
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CONTRIBUTION OF PRIMARY CARE

Lots of trials/
large
databases

Lots of data

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

Recognition that contamination between
individuals is not the main reason for doing

CRTs
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AND WHERE ARE WE
GOING TO¢?
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- OTHER DEVELOPMENTS SINCE.....
19732 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))
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I Apps G median ratio hazard
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‘ TRIAL FORGE HOME ABOUT WHATSNEW  COLLABORATORS TOURDATES GETINVOLVED (o}

Nt
A systematic approach to
making trials more efficient

The evidence base for how to make the trials process
efficient is remarkably thin. Trial Forge aims to change this.

EXPLORE PATHWAY

https:/ /www.trialforge.org/

This website uses cookies to improve your experience. We'll assume you're ok with this, but you can opt-out if you wish. m

= 00:07 =
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oy C O | ® www.methodologyhubs.mrc.ac.uk/resources/swat T
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Hubs for Trials

T http:/ /www.methodology
Resources Home / Resaurces / Studies Within a Tal E%‘E:% hU bS.m rC.GC.Uk/reSOU rces

Resources MRC

Training Courses Studies Within a Trial (SWAT) |I /swqt

Workshops and events Our colleagues at Queen's University Belfast host the Studies Within a Trial (SWAT) and
Studies Within a Review (SWAR) initiative (site).

It is being developed by the Northern Ireland Network for Trials Methodology Research in

Guidance pack collaboration with the Medical Research Council's Network of Hubs for Trials Methodology f
pa Research in the UK (HTMR Network), the Health Research Board's Trials Methodology Research 2t = i
Network in Ireland (HRB-TMRN), and others. ="dm

Publications
Maore information, and a repository of existing SWATs can be found at the site. If you are

Working Groups interested in embedding methodology research into an ongoing trial and other prospective
study, have a look at the SWAT (Studies Within A Trial) collection online to see examples, or to j_l’%

register a new SWAT., \ ‘
www.qub.ac.uk/sites/TheNorthernIrelandNetworkforTrialsMethodologyResearch/SWATSWARInformation/

Studies Within a Trial
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7 PRECIS-2 - Home Page o -

The PRECIS-2 website has two functions

1. atraining resource;

2. adatabase of trials that have been scored using PRECIS-2

Trialists working on their own trial can apply for a password so that their
team can score their trial while developing the trial design and protocol.
This trial design information will on/y be visible to trialists using a
password until they decide to make this information publically available.
We advise one password per trial team so you all have access to score the
same trial. A PRECIS-2 wheel will be generated, based on all the scores,
and can be used for discussion and consensus.

The database of trials contains trials that are a spectrum of pragmatic
trials. We hope this will be helpful to researchers who can then search for
trials on particular topics and consider the trial design. In addition trialists
can look at the internal validity using the Risk of Bias tool®©.

Figure: The PRagmatic-Explanatory Continuum Indicator Summary 2 (PRECIS-2) wheel.

O Type here to search

w
Eligibility
Who is selected to
participate in the trial?
Primary analysis Recruitment
To what extent 5 How are participants
are all data recruited into the
included? trial?
Primary outcome Setting
How relevant Where is the
isitto trial being
participants? done?
Follow-up Organisation
How closely are What expertise and

resources are needed
to deliver the
intervention?

participants
followed-up?

Flexibility: adherence
What measures are in place

Flexibility: delivery
How should the

HReE =

https:/ /www.precis-2.org/
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J —_” "ONE EXAMPLE OF AN EMBEDDED

_, RECRUITMENT TRIAL WITH A CLUSTERED
DESIGN

OO 100188051 2083-017- 23678 'l'rial5

Enhancing Recruitment Using L
Teleconference and Commitment Contract
(ERUTECC): study protocol for a

randomised, stepped-wedge cluster trial

W|th|n thE‘ EFFECTS trlal

Lundetriam’ tva kak * Par Wene™ An arlotte Laska® and Per Nisman®

Abstract

Background: Mary -=.l"|'.|'.l "=-'J controlled tialks (RCTs) il to mest their recruitment goals in time. Trialists are
a'] s=d 1o indude study uitmenit strategies within their trials
FECTS 5 a Sweedish aa']—'n 1-I"T'.r uceetine for stroke recovery. The thals primary obiective & 1 imestioae
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* FROM THE OPERA HOUSE TO REACH
i FOR THE STARS...

=

Older People’s Exercise Antenatal equity: improving
intervention in Residential access to and experience of .__-

and nursing Accommodation antenatal care
"\ / et /

. J - \
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‘ REFLECTIONS ON REACH AND OTHER
pe TRIALS

* ROUTINE DATA....BUT NOT ONLY ROUTINE DATA

* TWO TRIALS PLANNED TOGETHER:
“ACCESS AND CARE”  “SCREEN AND TREAT”

* COULD WE MANAGE EMBEDDED STUDIES?

r'/k

A
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Individuals/clusters

STEPPED WEDGE DESIGNS

el 1 [ 1 1 1 1 1IN
o1 1 1 1 8 N
B Bl B B B blue = intervention
AC]T R B e
1 2 3 4 5 6

Data collection point (time period)

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



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)
e«

4
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STEPPED WEDGE DESIGNS
(QUICK TITLE SEARCH)

Empirical papers |Methods papers &

(evaluations and |comments

protocols)

2006 0] 1

2007 o) 1

2010 2 1

2011 3 1

2012 8 3

2013 10 © At same stage as
2014 19 6 cluster randomised
2015 40 17 trials at the end of

the last century?



OTHER DESIGNS COLLABORATION

ACROSS
CONDITIONS
SIMPLE/RAPID
IMPLEMENTATION '
T FEWER TRIALS?
PUBLIC - TALKING TO

AWARENESS?| @8- .~ REGULATORS?
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THANK YOU

TO EVERYONE | HAVE WORKED WITH ON
EMPIRICAL TRIALS AND METHODOLOGY AND
TO EVERYONE WHO HAS CONTRIBUTED TO
THIS AREA
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