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Although randomised controlled trials are the reference methodology to assess the effects of therapeutic interventions, for
interventions that naturally occur in groups of individuals random allocation of participants may be inappropriate. In these
cases, the unit of random allocation may be the group or cluster, rather than the individual. Clinical trials that randomly
allocate groups or clusters of individuals are called cluster randomised trials. This article briefly presents the main impli-
cations of cluster randomisation with respect to the following methodological aspects: generalisability, concealment of
allocation, comparability at baseline, blindness, loss of clusters and intra-class correlation.
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Randomised controlled trials (RCTs) are considered
the reference methodology to assess the beneficial
and harmful effects of therapeutic interventions. The
key aspect in RCTs is random allocation of individuals
to competitive interventions. This procedure generates
groups that are similar in terms of known and
unknown characteristics (prognostic factors) (Cipriani
et al. 2008). Similar groups of individuals who are
exposed to different interventions can be compared
at study end in terms of outcome measures, with the
aim of establishing a relationship between the inter-
vention under study and the outcome of interest.

In some circumstances, however, random allocation
of individuals may be unsuitable. For example, it may
be difficult to evaluate the efficacy of a set of clinical
guidelines by randomising individuals to be treated
according to the clinical guidelines or not. It would
imply that each doctor should adopt and follow the

set of clinical guidelines for those patients allocated
to the intervention group, while simultaneously ignor-
ing it for those allocated to the usual care group.
Clearly, this approach is not only counterintuitive
but also scientifically unsound, as doctors would inevi-
tably be directly or indirectly influenced by the clinical
guidelines even when treating the patients allocated to
the control group, a phenomenon called ‘contami-
nation’ across interventions. Other examples of inter-
ventions where random allocation of individuals may
be inappropriate include organisational, educational
or lifestyle interventions. In these cases, interventions
naturally occur in groups of individuals, such as
those followed by different doctors, medical practices,
health care facilities and hospital wards. The groups
may also be schools, villages or families. If interven-
tions naturally occur in groups then the unit of random
allocation may be the group or cluster, rather than the
individual. Clinical trials that randomly allocate
groups or clusters of individuals are called cluster ran-
domised trials (Puffer et al. 2005).

Random allocation of clusters of individuals is
graphically described in Fig. 1. A typical scenario
involves groups of individuals followed by different

* Address for correspondence: Professor Corrado Barbui,
Department of Public Health and Community Medicine, Section of
Psychiatry and Clinical Psychology, University of Verona, Piazzale
L.A. Scuro, 10-37134 Verona, Italy.

(Email: corrado.barbui@univr.it)

Epidemiology and Psychiatric Sciences (2011), 20, 307–309. © Cambridge University Press 2011 ABC OF METHODOLOGY
doi:10.1017/S2045796011000515

https://doi.org/10.1017/S2045796011000515 Published online by Cambridge University Press

https://doi.org/10.1017/S2045796011000515


doctors. In the example there are six doctors who are
randomly allocated to two different interventions
(new treatment v. control treatment). Doctor No. 1, 5
and 6 are allocated to the new treatment arm and
will therefore provide this intervention to all patients
meeting the trial entry criteria (in this example, eight
patients per doctor). These patients will constitute
three clusters receiving the experimental intervention.
Doctor No. 2, 3 and 4 are allocated to the control treat-
ment arm and will therefore provide this intervention
to all patients meeting the trial entry criteria (in this
example, eight patients per doctor). These patients
will constitute three clusters receiving the control inter-
vention. At the end of the trial primary and secondary
outcomes will be measured on all patients, which
means 24 patients per treatment arm.

Intuitively, random allocation of clusters of patients
is different from random allocation of individual par-
ticipants, with implications in terms of study design,
analysis and interpretation (Cipriani & Barbui, 2010;
Purgato et al. 2010). The main implications of cluster
randomisation are briefly discussed below (Puffer
et al. 2003; Hahn et al. 2005; Eldridge et al. 2008).

(1) Generalisability. In cluster trials, this aspect is
related not only to the characteristics of the individ-
uals included, as in individually randomised trials,
but also to the characteristics of clusters. These may
be judged by analysing the cluster entry criteria,

which means, in the example reported above, infor-
mation on number of doctors contacted,
approached, recruited and analysed.

(2) Concealment of cluster allocation status. A major
problem with cluster trials is that identification
and recruitment of individuals occur after random
allocation of clusters has been carried out. It is
therefore possible that doctors enrol patients with-
out being blind to the allocation status, and this
might introduce a potential source of bias, as the
knowledge of whether each cluster is an ‘interven-
tion’ or ‘control’ cluster could affect the types of
participants recruited. Hence, the potential for
selection bias within clusters is particularly high
(Eldridge et al. 2009). In some cluster trials, in
order to minimise the risk of selection bias, all indi-
viduals within a cluster are included, or, alterna-
tively, patient recruitment may be carried out by
professionals who are masked to the cluster allo-
cation status.

(3) Comparability at baseline. Random allocation of
individuals aims at generating samples of individ-
uals who are similar in group characteristics. This
is not the case in cluster trials, as the unit of allo-
cation is the cluster and not the individual. In clus-
ter trials, there are two levels, the cluster and the
individual, and random allocation should ensure
comparability at baseline for clusters only. It is
therefore of paramount importance to check the

Fig. 1. Random allocation of clusters (groups) of individuals. (A colour version of this figure is available online at http://journals.
cambridge.org/eps)
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baseline summary information for both clusters
(where comparability is expected) and individuals
(where comparability may not be straightforward).

(4) Blindness. The characteristics of the intervention
under study in cluster trials often do not allow
blinding those delivering components of the inter-
vention and, similarly, do not allow blinding indi-
vidual participants receiving the intervention.
Although this inability to blind is a distinctive fea-
ture of cluster trials, it is possible to assess out-
comes blind to allocation status, for example by
employing outcome assessors who are not
involved in the conduct of the study and are
masked to the allocated interventions.

(5) Loss of cluster. Loss of individual participants is a
compelling issue in individually randomised trials.
In cluster trials, in addition to this possibility, it is
occasionally possible that complete clusters are
lost, and have to be omitted from the analysis. In
the example reported above, it is possible that one
doctor is lost and, consequently, the corresponding
cluster of eight patients is similarly lost. Clearly,
just as for missing outcome data in individually ran-
domised trials, this may lead to bias. In cluster trials,
the issue is of high relevance, as groups of patients,
rather than individual cases, may be lost.

(6) Intra-cluster correlation. In the example reported
above, outcomes may be compared between the
group of 24 patients who received the experimental
intervention and the 24 patients who received the
control intervention. One compelling issue, however,
is that it cannot be assumed that observations on
individuals belonging to the same cluster are inde-
pendent, because it is possible that participants
within any one cluster may share some known or
unknown characteristics, and consequently may
tend to respond in a similar manner. In cluster trials,
observations on individuals tend to be correlated.
This has implications in terms of sample size
and analyses (Campbell et al. 2004c, 2005).
Unfortunately, many of these studies are incorrectly
analysed as though the unit of allocation had been
the individual participants (Campbell et al. 2004b;
Eldridge et al. 2004). This is often referred to as a
‘unit-of-analysis error’. If outcomes are measured at
the individual patient level, the analysis needs to
be adjusted for potential clustering in the data. In
contrast, if cluster trials are analysed as if individuals
had been randomised, resulting p values will be arti-
ficially small, resulting in false-positive conclusions
that the intervention had an effect.

Reports of cluster randomised trials should include
additional information to allow readers to interpret

them accurately. The CONSORT statement has
recently been extended to cluster randomised trials,
offering this way a useful tool for investigators report-
ing the results of cluster trials and for readers of cluster
trial reports (Campbell et al. 2004a). Readers may
adopt the CONSORT statement to check the quality
of reporting, making an informed judgement on the
potential risk of bias associated with cluster random-
ised trials.
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