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Abstract
Introduction: Clinical trial designs based on the assumption of independent observations are well established.
Clustered clinical trial designs, where all observational units belong to a cluster and outcomes within clusters are
expected to be correlated, have also received considerable attention. However, many clinical trials involve partially clus-
tered data, where only some observational units belong to a cluster. Examples of such trials occur in neonatology, where
participants include infants from both singleton and multiple births, and ophthalmology, where one or two eyes per par-
ticipant may need treatment. Partial clustering can also arise in trials of group-based treatments (e.g. group education or
counselling sessions) or treatments administered individually by a discrete number of health care professionals (e.g. sur-
geons or physical therapists), when this is compared to an unclustered control arm. Trials involving partially clustered
data have received limited attention in the literature and the current lack of standardised terminology may be hampering
the development and dissemination of methods for designing and analysing these trials.
Methods and examples: In this article, we present an overarching definition of partially clustered trials, bringing
together several existing trial designs including those for group-based treatments, clustering due to facilitator effects and
the re-randomisation design. We define and describe four types of partially clustered trial designs, characterised by
whether the clustering occurs pre-randomisation or post-randomisation and, in the case of pre-randomisation cluster-
ing, by the method of randomisation that is used for the clustered observations (individual randomisation, cluster rando-
misation or balanced randomisation within clusters). Real life examples are provided to highlight the occurrence of
partially clustered trials across a variety of fields. To assess how partially clustered trials are currently reported, we
review published reports of partially clustered trials.
Discussion: Our findings demonstrate that the description of these trials is often incomplete and the terminology used
to describe the trial designs is inconsistent, restricting the ability to identify these trials in the literature. By adopting the
definitions and terminology presented in this article, the reporting of partially clustered trials can be substantially
improved, and we present several recommendations for reporting these trial designs in practice. Greater awareness of
partially clustered trials will facilitate more methodological research into their design and analysis, ultimately improving
the quality of these trials.
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Introduction

Statistical methods for clinical trials are frequently
based on an assumption of independence, such that
each participant contributes a single outcome and the
outcome of one participant is unrelated to the outcome
of another. The independence assumption is violated in
trials that involve some form of clustering, such as
when an intervention is delivered to groups of
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participants. When clustering is present, outcomes mea-
sured on participants from the same group or cluster
are expected to be similar or correlated.1 This correla-
tion may be due to existing similarities among individu-
als, for example, due to being located in the same
geographical region or belonging to the same family.
Alternatively, the correlation may be induced by the
experimental design, for example, when otherwise inde-
pendent individuals are allocated to receive treatment
from the same clinician. Ignoring the clustering in such
a trial can lead to it being over or under powered2 and
incorrect type I error rates,3 and may therefore result in
misleading conclusions.

There are many randomised trial designs that result
in clustered data, broadly referred to hereafter as clus-
tered trials. Common clustered trial designs are well
described in the literature and include individually ran-
domised cross-over trials (where multiple measure-
ments are taken on each participant under different
treatment conditions)4, parallel cluster randomised
trials (where entire clusters are randomised, so that all
participants within a cluster are allocated to the same
treatment condition)5 and longitudinal variants such as
stepped wedge trials and cluster randomised cross-over
trials.6,7 Design and analysis approaches for clustered
trials have been developed that account for the result-
ing non-independent data.7–12 Reporting guidelines
have also been developed that provide a standardised
framework for the description and reporting of such
trials.13–17

While fully clustered trials where each individual or
observation is included in a cluster have been exten-
sively studied, limited attention has been given to par-
tially clustered trials, where only some observations
belong to a cluster. We define a partially clustered trial
as any trial in which, by design, some observations are
independent from all others, while other observations
belong to a cluster. These trials occur across a range of
health areas including mental health (where interven-
tion arm participants receive treatment in group ses-
sions, compared to an ungrouped control arm),18,19

neonatology (where participants include infants from
both singleton and multiple births)20 and ophthalmol-
ogy (where one or two eyes per participant may need
treatment).21,22 Allowing inclusion of both independent

and clustered observations can be advantageous. By
widening the eligible population, a partially clustered
trial may be more generalisable and result in faster
recruitment, shorter trial duration and lower costs than
other trial designs. Under certain scenarios, partially
clustered trials can also have greater statistical power
than a fully independent design.23

Although partially clustered trials arise in many set-
tings, the lack of standardised terminology to refer to
these trials may be hampering the development and dis-
semination of methods for their design and analysis.
The aims of this article are to highlight the occurrence
of partially clustered trials in practice, describe the dif-
ferent types of partially clustered trial designs and pro-
pose a standardised approach for describing these trials
in the scientific literature. Our overall goal is to bring
together the somewhat disparate research that has been
presented for specific types of partially clustered trials
or in specific health fields under the general umbrella
of partially clustered trials.

Methods and examples

Partially clustered trials: a broad definition

We define an observational unit as the unit on which
the primary outcome is measured, contributing one
observation, and a cluster as a group of multiple
related observational units. In some settings, people are
observational units and clusters consist of multiple peo-
ple (e.g. clusters of patients who are treated by the
same physician). In other settings, people are clusters
and contribute multiple observations (e.g. outcomes
measured on two eyes from the same person). Fully
independent data are defined as each observation being
independent from all others, and fully clustered data as
each observation belonging to a cluster of size greater
than or equal to two, where outcomes of observational
units from the same cluster are correlated. Partially
clustered data are then defined as a mixture of indepen-
dent and clustered observations, which may fall any-
where on a clustering continuum from fully
independent data at one extreme and fully clustered
data at the other extreme (Figure 1).

Figure 1. The clustering continuum from fully independent to fully clustered data. Each dot represents an observation. Dots
grouped together in a circle represent a cluster of correlated observations. Ungrouped dots represent the independent observations.
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Following on from these definitions, we broadly
define a partially clustered trial as any trial that is
designed to include at least one independent observa-
tion and one cluster of observations (Table 1). Our def-
inition of partially clustered trials does not include
trials that are intended to be fully clustered but end up
including some independent observations due to miss-
ing data or intermediate events occurring to other clus-
ter members. We restrict attention to designs with only
one level of clustering and a single randomisation of
observational units or clusters to treatments, since mul-
tiple levels of clustering or randomisation introduce
additional complexities that are beyond the scope of
this article. However, we recognise that such designs
may be affected by partial clustering at one or more
levels.24,25 Under our definition, partially clustered
trials can be seen as an umbrella term used to encom-
pass a wide range of specific designs, as described
below.

Types of partially clustered trial designs

The specific type of partially clustered trial is deter-
mined by two factors. First, the clusters may exist
before randomisation (e.g. body parts of a person) or
may be induced only after participants have been ran-
domised (e.g. by assigning people in the same treatment
arm to group-based education classes). In fully clus-
tered trials, this has been referred to as pre-
randomisation and post-randomisation clustering,
respectively, and we adopt these terms throughout,26

although it is sometimes referred to as ‘recruitment-
related’ and ‘treatment-related’ clustering,27 or ‘natural’
and ‘imposed’ clustering, respectively.28 Second, the

method of randomisation for the clustered observations
can vary when clusters exist prior to randomisation.
For example, two eyes from the same person may be
randomised independently (using individual randomi-
sation of each observational unit), assigned to the same
treatment arm (using cluster randomisation) or placed
in different treatment arms (using balanced randomisa-
tion of observational units within clusters). Pre-rando-
misation clusters are typically small in many fields (e.g.
two eyes in ophthalmology), but can be much larger
(e.g. up to 19 warts per patient in a dermatology
trial29).

These two factors lead to four types of partially clus-
tered designs: one design where clusters do not exist
before randomisation and hence randomisation must
be performed at the observational unit level, and three
designs for clusters that exist before randomisation that
differ based on the randomisation method used within
clusters. These four designs are described in detail
below and summarised in Table 2. Additional examples
of each design type are provided in the Supplemental
Material (Appendix 1).

Individual randomisation with post-randomisation
clustering. Partial clustering can occur in a trial when
cluster membership is established after individual rando-
misation (i.e. independent randomisation of each obser-
vational unit) to treatment arms, and clustering occurs
in some, but not all, treatment arms (Figure 2(a)).
In this design, clustering is induced by the implementa-
tion of the intervention, and we refer to this design as
a partially clustered trial using individual randomisation
with post-randomisation clustering. An example
of this design is the widely discussed group-based

Table 1. A summary of terms.

Term Definition

Observational unit Unit on which the primary outcome is measured
Cluster A collection of multiple related observational units
Observation level/observational
unit level

Interventions applied to, or measurements taken on, individual observational units

Cluster level Interventions applied to, or measurements taken on, clusters as a whole
Fully independent trial A randomised trial where each observation is independent of all others
Partially clustered trial A randomised trial that includes, by design, both independent observations and clustered

observations
(a) Individual randomisation

with post-randomisation
clustering

A type of partially clustered trial where observational units are independently randomised to
treatment arms, clusters are formed after randomisation, and observations are fully (or
partially) clustered in some treatment arms and are fully independent in other treatment arms

(b) Individual randomisation
within pre-existing clusters

A type of partially clustered trial where clusters exist prior to randomisation and
observational units within clusters are independently randomised to treatment arms

(c) Cluster randomisation of
pre-existing clusters

A type of partially clustered trial where clusters that exist before randomisation are allocated
to treatment arms

(d) Balanced randomisation
within pre-existing clusters

A type of partially clustered trial with balanced allocation of observational units to treatments
within clusters that exist prior to randomisation

Fully clustered trial A randomised trial where each observation belongs to a cluster of size greater than or equal
to two
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treatment design for the assessment of interventions
administered at the cluster level, such as education
classes, group counselling sessions or group physical
activity sessions, compared to an unclustered control
arm.30,31 The intervention arm consists of fully clustered
observations, while observations in the control arm are
fully independent. Post-randomisation clustering can
also arise from the interventions that are administered
individually, but by a discrete number of health practi-
tioners such as surgeons, counsellors and physical thera-
pists.32,33 This clustering has been termed the ‘therapist
effect’ or ‘facilitator effect’30 and typically results in fully
clustered observations nested within the intervention
arm, although partial clustering within this arm is possi-
ble if some facilitators administer treatment to only one
participant, and designs where clusters are crossed with
treatment are also possible.24 The term ‘individually
randomised group treatment’ design was also proposed
for trials of group-based treatments, including both
fully and partially clustered designs,34 although it is now
used more widely for both group-based treatment and
facilitator effect designs.35 Within some fields, the term
‘partial clustering’ or ‘partial nesting’ is used to exclu-
sively refer to trials with individual randomisation and
post-randomisation partial clustering;24,36 however, we
consider this design to be just one of four possible par-
tially clustered trial designs that fall under our broader
definition.

Example trial. The Scleroderma Patient-centred
Intervention Network COVID-19 Home-isolation
Activities Together (SPIN-CHAT) Program is a sup-
port programme for people with an existing medical
condition during COVID-19. The impact of the pro-
gramme on anxiety symptoms after the 4-week inter-
vention period was assessed in a partially clustered
trial.18 Eligible participants were individually rando-
mised to the intervention or a waitlist control arm. The
intervention was delivered virtually to clusters of parti-
cipants, whereas the waitlist control arm received no
contact during the intervention period resulting in a
group-based treatment design. The trial randomly
assigned 172 participants to intervention or control
(n = 86 in each arm), and intervention participants
were allocated to 1 of 11 clusters of 6–10 participants
for delivery of the intervention.

Individual randomisation within pre-existing clusters. If clus-
ters exist before randomisation (i.e. pre-randomisation
clustering) and observational units are independently
assigned to treatment arms using individual randomisa-
tion, all members within some clusters may be rando-
mised to the same treatment arm, while other clusters
may be split across treatment arms (Figure 2(b)). We
refer to this design as a partially clustered trial with
individual randomisation within pre-existing clusters.T
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Since observational units within the same cluster may
be allocated to different treatment arms, the interven-
tion must be administered at the observational unit
level. Trials utilising individual randomisation of pre-
existing clusters have been used in various fields,
including neonatal health,37 antenatal health,38 fertility
treatment39 and chronic liver failure.40 The re-
randomisation design is a specific example of this type
of design, where participants may enrol into the trial
on multiple occasions and are randomised indepen-
dently at each enrolment.41 Re-randomisation designs
can increase the recruitment rate and decrease time to
trial completion.42

Example trial. The Omega-3 (N-3) Fatty Acids for
Improvement in Respiratory Outcomes (N3RO) trial
was a randomised controlled trial involving preterm
infants who were randomised to either an omega-3 or
control emulsion that was administered enterally.37 The
primary outcome was the incidence of physiological
bronchopulmonary dysplasia measured at 36 weeks
postmenstrual age or discharge home, whichever
occurred first. Infants from single or multiple births were
eligible for the trial and infants from the same birth were
randomised independently, resulting in a partially clus-
tered design with individual randomisation within

pre-existing clusters (families). A total of 1273 infants
from 1098 families were included in the trial.

Cluster randomisation of pre-existing clusters. If cluster-level
randomisation is used with pre-existing, pre-randomisa-
tion, clusters, the result is a partially clustered trial where
clusters may occur in all treatment arms and all members
of the same cluster will be allocated to the same treatment
arm. Non-clustered observational units are randomised
independently, leading to each treatment arm containing
a mix of independent and clustered observations (Figure
2(c)). We refer to this design as a partially clustered trial
with cluster randomisation of pre-existing clusters. Under
this design, the intervention may be administered at
either the cluster level or observational unit level. Cluster
randomisation is the only choice for treatments adminis-
tered at the cluster level (e.g. a systemic medication that
affects both eyes in an ophthalmology trial). Partially
clustered trials with cluster randomisation of pre-existing
clusters have been reported in fields including pregnancy
and neonatal health,43–49 sports medicine,50 ophthalmol-
ogy51 and surgery.52

Example trial. A surgical trial compared two mesh pros-
thetics placed during minimally invasive inguinal hernia
repair.52 Patients were randomised to surgery with

Figure 2. Graphical representations of different types of partially clustered trials. Each panel represents a two-arm trial with the
left and right sides of the solid line depicting the two treatment arms. Each dot represents an observation. Dots grouped together in
a circle/ellipse represent a cluster of correlated observations. Ungrouped dots represent the independent observations. (a)
Individual randomisation with post-randomisation clustering. (b) Individual randomisation within pre-existing clusters. (c) Cluster
randomisation of pre-existing clusters. (d) Balanced randomisation within pre-existing clusters.

Lange et al. 103



either a flat lightweight polypropylene mesh or a pre-
formed lightweight mesh. Patients with both unilateral
and bilateral inguinal hernias were eligible, and patients
with bilateral hernias received the same mesh treatment
for both procedures, resulting in a partially clustered
trial with cluster randomisation of pre-existing clusters
(patients). The primary outcome was the time for the
mesh placement during surgery, measured on each her-
nia. Forty-eight patients were enrolled for a total of 65
hernia repairs.

Balanced randomisation within pre-existing clusters. When
clusters exist pre-randomisation, a trial may be
designed to balance treatment allocations across obser-
vational units within clusters. For example, if clusters
have a maximum size of two and there are two treat-
ment arms, one cluster member is randomised to a
treatment arm and the other cluster member is then
automatically assigned to the other treatment arm.
Each cluster therefore receives both treatments
(Figure 2(d)) as occurs in matched-pair designs (e.g.
crossover trials) in the fully clustered setting. We refer
to this design as a partially clustered trial with balanced
randomisation within pre-existing clusters. The inter-
vention must be administered at the observational unit
level under this design. Balanced randomisation is most
commonly seen in settings involving paired body parts
(e.g. eyes, joints) where clusters naturally have a maxi-
mum size of two,53–56 although it can also be used with
larger cluster sizes or more than two treatment arms.57

Example trial. An ophthalmology trial evaluated the
effectiveness of ciliary neurotrophic factor (CNTF) for
the treatment of macular telangiectasia type 2, a degen-
erative disease of the retina.53 Participants were eligible
if one or both eyes met the inclusion criteria, leading to
a partially clustered trial. The intervention was adminis-
tered via a surgical implant, or a sham surgery if in the
control group, into the study eye. The primary outcome
was the change in the area of the ellipsoid zone disrup-
tion of the study eye at 24 months. For participants
with both eyes eligible, the right eye was randomised to
CNTF or sham surgery, and the left eye was allocated
to the alternate treatment, resulting in balanced treat-
ment allocations within clusters. A total of 99 eyes from
67 participants (clusters) were randomised into the
study.

Choice of partially clustered trial design

Some characteristics of a partially clustered trial will
be determined by the population under study, the type
of intervention, and logistical issues around the
recruitment of participants and the delivery of the
intervention. If the intervention is delivered in groups
formed after randomisation or by one of several

facilitators and an ungrouped comparator arm is to be
used, then researchers will be implementing a partially
clustered trial using individual randomisation with
post-randomisation clustering. When clusters exist
before randomisation, researchers may be able to
choose the randomisation method for the clustered
observations (cluster, individual or balanced), and this
will dictate which partially clustered trial design is
used. Individual randomisation can be used when the
treatment is assigned at the observational unit level,
and there is minimal risk of contamination of the
treatment between cluster members. Cluster randomi-
sation may be preferred due to logistical reasons,8

when the treatment of one cluster member has the
potential to influence other cluster members,58 or par-
ticipant preferences, especially when clusters are
twins.59 Balanced randomisation within clusters may
have ethical advantages in trials where clusters are
participants, as it ensures each participant will be
exposed to the novel or gold standard treatment,60

and can result in faster recruitment and lower trial
costs.61 The method of randomisation within pre-
existing clusters can impact the statistical power and
target sample size of a trial, with balanced randomisa-
tion providing the greatest power.23 The feasibility,
pros and cons of using each method of randomisation
for pre-existing clusters should be carefully considered
in the context of the individual trial before determin-
ing which type of partially clustered design to use.

Problems identifying partially clustered trials

There are currently no reporting guidelines specifically
for partially clustered trials. With no consistent termi-
nology in place, it is difficult to identify reports of par-
tially clustered trials and hence conduct a systematic
review of current reporting practices to inform recom-
mendations for describing partially clustered trial
designs. Instead, we identified a convenience sample of
protocols and reports of partially clustered trials and
examined how the designs were reported to provide
some initial insight. Reports were identified from cita-
tions of the small number of existing methodological
papers on partially clustered trials, a literature search
for ‘partial clustering’ or ‘partial nesting’, and by ad
hoc inspection of recent issues of clinical trial and med-
ical journals. Given the way these trials were identified,
they are not expected to be representative of all pub-
lished partially clustered trials and may overestimate
the quality of reporting, as they likely represent some
of the more easily identified partially clustered trials.

Our convenience sample included 40 articles (10 pro-
tocols and 30 results papers) covering all four types of
partially clustered trials across a range of research
areas, including education, psychology and medicine
(Table 3). While most trials utilising individual rando-
misation with post-randomisation partial clustering
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used the terms ‘partially clustered’ or ‘partially nested’
within the publication (7/11), these terms were not used
to describe trials of any other design type. Eleven re-
randomisation trials were identified, only one of which
was described as using a ‘re-randomisation design’.39

The use of re-randomisation in the other examples
could only be inferred from the description of the
design,62 patient population,63 eligibility criteria,64 or
the randomisation process65 or results.66 For the other
18 partially clustered trials involving randomisation of
pre-existing clusters but not using a re-randomisation
design, the presence of clustering was not included in
the primary description of the study design, even when
other important design features were explicitly included
(e.g. multicentre, double-blind, randomised controlled
trial). Importantly, there was no consistency on where
or how the partial clustering was described. Instead,
the relevant information was variously included in the
description of the study design,57 inclusion criteria,45 or
the randomisation43,53 or treatment allocation56 pro-
cesses. Overall, these findings suggest that current prac-
tices for describing partially clustered trial designs are
inadequate.

Recommendations for describing partially clustered
trial designs

To facilitate the identification of partially clustered
trials in the literature, clear reporting of the trial design
is required. Reporting guidelines acknowledge the
importance of clearly identifying the specific trial design
in reports of protocols,67 trial results13–17,68,69 and in
abstracts.70 We therefore recommend that the type of
partially clustered trial should be described in reports
of such trials using the terminology and design types
described in this article (or other established terms,
where applicable). While current guidelines recommend
identifying the trial design in the title, the length of the
partially clustered trial descriptions and the limited
number of clusters in some settings suggest that it may
be more useful to: (a) describe a partially clustered trial
as a ‘randomised trial’ in the title, (b) describe the trial
as ‘partially clustered’ or involving ‘partial clustering’,
in both the abstract and methods and (c) describe the
specific type of partially clustered design clearly in the
methods, such that the method of randomisation and
what constitutes the cluster-level and observation-level
units are clear. Addressing this final recommendation
may involve using the terminology for the trial designs
introduced in this article, established terms for specific
designs (such as re-randomisation or individually ran-
domised group treatment designs) or language appro-
priate for the context of the particular trial. Examples
of adequately described design descriptions for each
type of partially clustered trial are provided in Table 4.
Such detail provides transparency and context for inter-
preting trial details such as the level of treatment
administration, the method of randomisation, sample
sizes at the observation and cluster level and the statisti-
cal analysis methods.

Discussion

We have provided a unifying, broad definition of par-
tially clustered trials and proposed standardised termi-
nology for describing different partially clustered trial
designs. Currently, there is a lack of consistent termi-
nology used to describe partially clustered trials, which
makes it difficult to systematically search the literature
to identify published examples of such trials. Therefore,
little is known about how they are designed, described
and analysed in practice, including whether the cluster-
ing has been appropriately accounted for. Previous
reviews on the use of partially clustered trials have been
conducted within individual fields by searching com-
plete issues of specialist journals.21,71,72 A similar
review could be conducted in general medical journals,
potentially identifying other applied fields where these
trials are used, and this is a suggested area for future
research. While the framework presented here is
restricted to simple designs that involve a single level of

Table 3. Reporting practices in reports of 40 partially clustered
trials.

Convenience sample of
partially clustered trials

Number of
reports

Trial type
Individual randomisation with post-
randomisation clustering

11

Group-based treatment designs 9
Facilitator effect designs 2

Individual randomisation within pre-existing
clusters

13

Re-randomisation designs 11
Other designs 2

Cluster randomisation of pre-existing clusters 11
Balanced randomisation within pre-existing
clusters

5

Report typea

Protocol paper 10
Primary results 30
Trial design reporting practices
‘Partial clustering’ or ‘partial nesting’ used in the
main description of the trial design

7

Partial clustering inferred from the Methods
section

32

Design sub-section 3
Participants/inclusion criteria sub-section 3
Intervention sub-section 7
Randomisation sub-section 8
Otherb 11

Partial clustering inferred from the results 1

a
Protocol papers were included if a publication of the primary trial

results could not be identified. The list of included reports is included in

the Supplemental Material (Appendix 2).
b
‘Other’ includes combined sub-sections such as ‘participants and

allocation’ and Methods sections without any sub-sections.
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clustering and one stage of randomisation, more com-
plex designs involving partial clustering (including par-
tial crossing of treatments and facilitators,24 and
multitier designs that include more than one stage of
random allocation24,25) are possible and our work
could be extended to these scenarios in the future.

Limited research has been conducted to date on the
design and analysis of partially clustered trials. Most
methodological literature relates to partially clustered
trials using individual randomisation with post-
randomisation clustering.30,36,73 The statistical issues
that arise in partially clustered trials involving pre-
existing clusters have been discussed in specialty fields
including ophthalmology,21 orthopaedics71,72 and sur-
gery,74 but without the use of a specific term for this
design. Recent methodological work has been con-
ducted on sample size23 and multiple imputation75 for
trials involving a combination of independent and
paired data, but without reference to partial clustering.
Sample size methods exist for some types of partially
clustered trials.23,76,77 Research has been conducted on
the analysis of partially clustered trials that arise in
neonatology due to multiple births78–81 and of re-
randomisation designs;41,82 however, reviews in specific

subject-matter areas have found that many partially
clustered trials are analysed using potentially inap-
propriate methods,71,72,83,84 suggesting that the impor-
tance of clustering in these designs is under-recognised.
Appropriate analysis of partially clustered data is
important to ensure correct estimates of variability and
type I error rates,3 and partial clustering should be
accounted for when determining sample size to avoid
trials being over or under powered.2 Further develop-
ment of sample size methods, assessment of appropri-
ate analysis methods and analysis recommendations
that are accessible to applied researchers are needed for
the full range of partially clustered trial designs. While
each design could be considered in isolation, we believe
there is benefit in considering similarities across designs
and how methods developed for one partially clustered
trial design could be applied to or modified to suit
other designs. Such development should be conducted
with consideration of the estimand framework to
ensure an appropriate definition of the desired treat-
ment effect.85 Estimands have recently been defined for
fully clustered designs86–88 and re-randomisation
designs,89 and extensions to partially clustered designs
more generally are a logical next step. We encourage

Table 4. Examples of adequately detailed descriptions of partially clustered trial designs for published trial reports.

Trial type

Individual randomisation with post-randomisation clustering

‘The trial was a partially clustered, individually randomised group treatment trial with a waitlist control group. Participants were
randomised to intervention or control, and within the intervention group facilitators administered a health promotion program to
small groups of 8–12 participants’.
Group-based treatment design: ‘The trial was a two-arm parallel, partially clustered, randomised, controlled trial. Participants were
individually randomised to intervention or control, and intervention participants were subsequently clustered into groups for
delivery of the counselling sessions in a group-based treatment design’. Facilitator effect design: ‘The trial is designed as a multi-
centre, parallel group, individually randomised, controlled trial with partial clustering. Physiotherapists will deliver the intervention
to participants individually, with each physiotherapist expected to treat an average of 7 participants’.

Individual randomisation within pre-existing clusters

‘The trial was a randomised, blinded, controlled trial, with partial clustering of infants from multiple births. All infants were
randomised individually’.
Re-randomisation design: ‘The trial is a pragmatic, partially clustered, two-arm parallel-group randomised controlled trial using re-
randomisation’.

Cluster randomisation of pre-existing clusters

‘The trial is a prospective, multi-centre, open-label, randomised trial. If inclusion criteria were met, one or both eyes of eligible
participants were enrolled in the study and received the same treatment, hence this a partially clustered trial with cluster
randomisation’.

Balanced randomisation within pre-existing clusters

‘This was a phase 3, single centre, randomised, partially clustered, controlled trial involving patients scheduled for elective vascular
surgery with either unilateral or bilateral inguinal incisions. In the case of bilateral incisions, the right incision was randomised to
intervention or control, and the left incision received the alternate treatment’.

Source: Adapted from real examples of partially clustered trial reports.
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researchers to follow the recommendations provided in
this article when referring to different partially clus-
tered designs in future methodological work to aid the
dissemination of relevant methodological advances
across applied areas.

Poor and inconsistent reporting of trial results,
including unclear randomisation methods, is associated
with bias in reported treatment effects.90,91 This is of
particular relevance to partially clustered trials, where
there are multiple methods available for randomisation
of observational units within pre-existing clusters, and
this may not always be clearly described. Critically
assessing the quality and validity of trial results requires
complete reporting of the trial design and implementa-
tion. Development of detailed reporting guidelines for
partially clustered trials is thus an important area for
future research. In the absence of specific guidelines, we
encourage researchers and journals to refer to the rele-
vant recommendations for fully clustered trials,13 non-
pharmacologic treatments16,17 (in the case of individual
randomisation with post-randomisation clustering) and
within-person trials69 (in the case of balanced randomi-
sation within pre-existing clusters), and the specific
advice for partially clustered trials that we have pre-
sented in this article. However, following all recommen-
dations for fully clustered trials may be challenging for
some partially clustered trials, such as reporting an
intraclass correlation coefficient for outcomes collected
in partially clustered trials with few clusters, and hence
some reporting discretion may be necessary based on
the specific trial.

In conclusion, partially clustered trials occur across
a range of applied areas. The lack of a unified defini-
tion of partially clustered trials and consistent terminol-
ogy for describing the various types of designs limits
the ability of researchers to accurately assess their use
and develop methods for their design and analysis. By
adopting standard definitions and terminology, such as
those presented in this article, the reporting of partially
clustered trials can be substantially improved. Greater
awareness of these trials will facilitate more methodolo-
gical research into their design and analysis for the ben-
efit of clinical researchers.
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