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Abstract 

Background  Although commonly used to evaluate health interventions, cluster randomized trials raise difficult 
ethical issues. Recognizing this, the Ottawa Statement on the Ethical Design and Conduct of Cluster Randomized Trials, 
published in 2012, provides 15 recommendations to address ethical issues across seven domains. But due to several 
developments in the design and implementation of cluster randomized trials, there are new issues requiring guid-
ance. To inform the forthcoming update of the Ottawa Statement, we aimed to identify any gaps in the Ottawa State-
ment discussed within the literature.

Methods  We searched Google Scholar, Scopus, and Web of Science using the ‘cited by’ function on 11 Novem-
ber 2022.We included all types of publications, including articles, book chapters, commentaries, editorials, eth-
ics guidelines, theses and trial-related publications (i.e., primary reports, protocols, and secondary analyses), 
that cited and engaged with the Ottawa Statement, the Ottawa Statement précis, or one or more of its four back-
ground papers. Data were extracted by four reviewers working in rotating pairs. Reviewers captured relevant 
text verbatim and recorded whether it reflected a gap relating to one or more of the Ottawa Statement domains. 
Using a thematic analysis approach, semantic coding was used to summarize the content of the data into dis-
tinct gaps within the Ottawa Statement domains, which was subsequently expanded in an inductive manner 
through discussion.

Results  The qualitative analysis of the text from 53 articles resulted in the identification of 24 distinct gaps 
in the Ottawa Statement: 4 gaps about justifying the cluster randomized design; 2 gaps about research ethics com-
mittee review; 3 gaps about identifying research participants; 4 gaps about obtaining informed consent; 3 gaps 
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about gatekepeers; 6 gaps about assessing benefits and harms; 1 gap about protecting vulnerable participants; and 1 
gap about equity-related issues in cluster randomized trials.

Conclusion  Identifying 24 gaps reveals a need to update the Ottawa Statement. Alongside additional gaps identi-
fied in ongoing empirical work and through engagement with our patient and public partners, the gaps identified 
through this citation analysis should be considered in the forthcoming Ottawa Statement update.

Keywords  Research ethics, Ethics guidelines, Citation analysis, Research ethics committee review, Informed consent, 
Benefit-harm assessment, Vulnerability

Background
When designing a randomized trial, choosing the appro-
priate unit of randomization is critical. Researchers may 
choose to randomize participants individually to inter-
vention or control conditions, or to randomize intact 
groups called clusters—e.g., communities, hospitals, 
schools. Choosing a cluster randomized trial (CRT) is 
often essential for evaluating health policy, health sys-
tems, and public health interventions [1]. However, CRTs 
raise difficult ethical issues [2]. For instance, since the 
units of randomization, intervention, and outcome meas-
urement may differ within a single CRT, the identification 
of research participants is complicated [3]. Further, clus-
ters are commonly randomized before participants can 
be identified and recruited. In such cases, it is unclear 
who should provide consent [4], and post-randomiza-
tion recruitment increases risks of bias that can under-
mine the scientific validity of results [5]. And when the 
intervention is delivered to clusters as opposed to cluster 
members, it may be difficult for cluster members to avoid 
being exposed to the intervention, undermining people’s 
ability to refuse study participation.

As most research ethics guidelines were written with 
individually randomized trials in mind, their applica-
tion to CRTs is not straightforward. This was the impe-
tus for the Ottawa Statement on the Ethical Design and 
Conduct of Cluster Randomized Trials, the first interna-
tionally recognized ethics guidance document specific 
to CRTs [6]. Published in 2012, the Ottawa Statement 
offers 15 recommendations across seven ethical domains 
(see Table  1): justifying the cluster randomized design; 
research ethics committee review; identifying research 
participants; obtaining informed consent; gatekeepers 
(i.e., people who are positioned to protect the interests of 
clusters and cluster members, such as medical directors, 
school principals, or village leaders); assessing benefits 
and harms; and protecting vulnerable participants.

Since its publication, there have been developments 
in CRTs and their use which have created gaps in eth-
ics guidance. For instance, trialists increasingly use the 
stepped-wedge design, in which all clusters begin in the 
control condition and crossover to the intervention con-
dition at randomly assigned timepoints, to evaluate the 

implementation of health service or policy interven-
tions [7]. However, it is debated whether it is ethically 
permissible to conduct a stepped-wedge CRT when 
evidence has accumulated concerning an intervention’s 
efficacy [8–10]. Trialists are also designing CRTs with a 
waiver of consent to increase the pragmatism of their tri-
als [11], but whether waivers are appropriate in CRTs to 
achieve the ends of pragmatism is contested. Moreover, 
the authors of the Ottawa Statement recognize the need 
for further engagement with community partners, espe-
cially in low-resource settings, to identify issues requiring 
guidance.

To address these and other gaps in ethics guidance, it 
is time to update the Ottawa Statement. As a first step 
in the process to update the Ottawa Statement [12], this 
review of the literature aims to identify and analyze arti-
cles that cite the Ottawa Statement [6], the Ottawa State‑
ment  précis (i.e., brief summary report) [13], or one or 
more of the Ottawa Statement’s four background papers 
[3, 4, 14, 15]. The objective of this citation analysis is to 
summarize gaps in the Ottawa Statement discussed 
within the literature that should be addressed in the 
forthcoming update.

Methods
Search strategy
Google Scholar, Scopus, and Web of Science databases 
were searched using the ‘cited by’ function on 11 Novem-
ber 2022.

Inclusion and exclusion criteria
Given our interest in identifying any gaps in the Ottawa 
Statement, we considered all types of publications that 
cited and engaged with either the Ottawa Statement, its 
précis, or one or more of its four background papers. 
This included articles, book chapters, commentaries, 
editorials, ethics guidelines, theses, and trial-related 
publications (i.e., primary reports, protocols, second-
ary analyses). Abstracts, conference presentations, 
and articles published in a language other than Eng-
lish were excluded. Publications were also excluded if 
they merely cited (i.e., did not engage with) the Ottawa 
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Statement, its précis, or a background paper (e.g., sys-
tematic reviews citing the Ottawa Statement to explain 
their rationale or methods, qualitative studies citing 
the Ottawa Statement to inform interview guides or 
surveys, and methods-focused opinion pieces citing 
the Ottawa Statement). Engagement was defined as 
either providing an argument that criticizes or sup-
ports at least one Ottawa Statement recommendation 

or providing a reason to believe the Ottawa Statement 
lacks guidance.

Article selection
Since title and abstract screening is not possible in a 
citation analysis, all identified records were uploaded to 
Covidence software [16]. An initial, high-level full text 
screening was completed by two reviewers (JFS, SGN) 
to confirm eligibility (i.e., exclude abstracts, conference 

Table 1  The Ottawa Statement recommendations; table reproduced from original source [6].

Ethical Domain # Recommendation

Justifying the cluster randomized design 1 Researchers should provide a clear rationale for the use of the cluster randomized design and adopt 
statistical methods appropriate for this design.

Research ethics committee review 2 Researchers must submit a CRT involving human research participants for approval by a research ethics 
committee before commencing.

Identifying research participants 3 Researchers should clearly identify the research participants in CRTs. A research participant can be identi-
fied as an individual whose interests may be affected as a result of study interventions or data collection 
procedures, that is, an individual (1) who is the intended recipient of an experimental (or control) inter-
vention; or (2) who is the direct target of an experimental (or control) manipulation of his/her environ-
ment; or (3) with whom an investigator interacts for the purpose of collecting data about that individual; 
or (4) about whom an investigator obtains identifiable private information for the purpose of collecting 
data about that individual. Unless one or more of these criteria is met, an individual is not a research 
participant.

Obtaining informed consent 4 Researchers must obtain informed consent from human research participants in a CRT, unless a waiver 
of consent is granted by a research ethics committee under specific circumstances.

5 When participants’ informed consent is required, but recruitment of participants is not possible 
before randomization of clusters, researchers must seek participants’ consent for trial enrollment as soon 
as possible after cluster randomization—that is, as soon as the potential participant has been identified, 
but before the participant has undergone any study interventions or data collection procedures.

6 A research ethics committee may approve a waiver or alteration of consent requirements when (1) 
the research is not feasible without a waiver or alteration of consent, and (2) the study interventions 
and data collection procedures pose no more than minimal risk.

7 Researchers must obtain informed consent from professionals or other service providers who are 
research participants unless conditions for a waiver or alteration of consent are met.

Gatekeepers 8 Gatekeepers should not provide proxy consent on behalf of individuals in their cluster.

9 When a CRT may substantially affect cluster or organizational interests, and a gatekeeper possesses 
the legitimate authority to make decisions on the cluster or organization’s behalf, the researcher should 
obtain the gatekeeper’s permission to enroll the cluster or organization in the trial. Such permission does 
not replace the need for the informed consent of research participants.

10 When CRT interventions may substantially affect cluster interests, researchers should seek to protect 
cluster interests through cluster consultation to inform study design, conduct, and reporting. Where 
relevant, gatekeepers can often facilitate such a consultation.

Assessing benefits and harms 11 The researcher must ensure that the study intervention is adequately justified. The benefits and harms 
of the study intervention must be consistent with competent practice in the field of study relevant 
to the CRT.

12 Researchers must adequately justify the choice of the control condition. When the control arm has usual 
practice or no treatment, individuals in the control arm must not be deprived of effective care or pro-
grams to which they would have access, were there no trial.

13 Researchers must ensure that data collection procedures are adequately justified. The risks of data 
collection procedures must (1) be minimized consistent with sound design and (2) stand in reasonable 
relation to the knowledge to be gained.

Protecting vulnerable participants 14 Clusters may contain vulnerable participants. In these circumstances, researchers and research ethics 
committees must consider whether participants additional protections are needed.

15 When individual informed consent is required and there are individuals who may be less able to choose 
participation freely because of their position in a cluster or organizational hierarchy, research ethics 
committees should pay special attention to recruitment, privacy, and consent procedures for those 
participants.
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presentations, and non-English articles). Four reviewers 
(JFS, KC, MT and SGN) reviewed all articles in two rotat-
ing pairs of reviewers per article to exclude records that 
merely cited the Ottawa Statement, its précis, or a back-
ground paper. Discrepancies were resolved through dis-
cussion. Two reviewers with expertise in ethical analysis 
and philosophical argumentation (CW, NBM) then con-
ducted in-depth full-text screening of the potentially eli-
gible articles to ensure all articles both cited and engaged 
with the Ottawa Statement, its précis, or a background 
paper, resolving discrepancies during regular consensus 
meetings.

Data extraction
A data extraction form was developed by four review-
ers (CEG, CW, JdT, NBM), and was piloted and refined 
using three randomly selected eligible records. The final 
extraction form was uploaded into AirTable software 
[17]. The same four reviewers, working in rotating pairs, 
proceeded to extract data from all articles classified as 
engaging with the Ottawa Statement. For each article, the 
reviewers extracted the publication year, journal, country 
of first author, and whether any author of the publica-
tion was also an author of the Ottawa Statement, its pré-
cis, or one of its background papers. The reviewers then 
captured the text citing the Ottawa Statement verbatim 
and recorded whether this text or any of the accompa-
nying discussion within the full publication reflected 
a gap relating to an Ottawa Statement recommenda-
tion, or not. The text was further categorized according 
to the relevant Ottawa Statement domain to which the 
discussion pertained; discussion of an issue outside the 
scope of an Ottawa Statement domain was classified as 
‘other.’ Each article could discuss more than one domain. 
Discrepancies were resolved by all four reviewers in bi-
weekly meetings.

Data analysis
Qualitative analysis proceeded iteratively through-
out data extraction. Using a thematic analysis approach 
[18], semantic coding by four reviewers (CEG, CW, JdT, 
NBM) was used to summarize the content of the data 
into distinct gaps within the Ottawa Statement domains, 
which was subsequently expanded in an inductive man-
ner through discussion. Identified gaps were presented 
to members of the research team involved in the Ottawa 
Statement update for feedback. Based on the discus-
sion, a writing team (CEG, CW, JdT, MT, NBM) further 
refined and categorized the identified gaps. Following the 
completion of data extraction and qualitative analysis, 
one reviewer (CEG) analyzed the categorical variables 
using a descriptive analysis.

Patient and public involvement
Five patient and public partners are members of the 
international team tasked with updating the Ottawa 
Statement. One (MS) was involved in the reporting and 
dissemination of this study.

Results
Our search strategy identified 1,326 records. After dupli-
cates were removed, 383 records underwent the ini-
tial high-level full text screening to confirm eligibility. 
Among these, 288 merely cited the Ottawa Statement, its 
précis, or a background paper, 15 additional duplicates 
were removed, 4 were non-English records, and 3 did not 
cite a relevant paper. After the in-depth full-text screen-
ing of the remaining 73 articles, 53 were classified as 
engaging with the Ottawa Statement and were retained 
for data extraction. See Fig.  1 for our flow diagram and 
Appendix A for a list of included publications.

Article characteristics
Table  2 presents the characteristics of the 53 articles. 
The first author of the articles were mostly from the 
United Stated (21, 40%), Canada (13, 25%), or the United 
Kingdom (8, 15%). Twenty-one (40%) articles had a co-
author who is also an author of the Ottawa Statement, 
its précis, or one of its background papers. The following 
Ottawa Statement domains were discussed in the 53 arti-
cles: obtaining informed consent (37, 70%); identifying 
research participants (22, 42%); justifying the cluster ran-
domized design (20, 38%); assessing benefits and harms 
(21, 40%); gatekeepers (14, 26%); research ethics com-
mittee review (13, 25%); and protecting vulnerable par-
ticipants (7, 13%). Ten (19%) articles discussed issues that 
did not fall within an existing Ottawa Statement domain.

Gaps in the Ottawa Statement
Through a qualitative analysis of the 53 articles, 24 
unique gaps were identified that cut across the seven 
Ottawa Statement domains or an “other” domain. In 
what follows, we proceed through each of these domains 
and report the particulars of the gaps using select quota-
tions to reflect the range of views in the literature. Table 3 
presents a summary of the identified gaps.

Justifying the cluster randomized design
Among the 20 articles that discussed the Ottawa State‑
ment’s recommendations regarding justifying the cluster 
randomized design, 4 gaps were identified.

When is the choice to use a CRT design appropriately 
justified?  There is broad agreement in the literature 
with the first recommendation of the Ottawa State‑
ment, namely, that the choice to use a CRT design over 
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an individually randomized design should be justified. 
For instance, Choko and colleagues state, “As cluster ran-
domized designs are statistically inefficient and prone to 
bias, their use requires justification” such as “administra-
tive and logistical reasons, and concerns over contamina-
tion.” [19]. CRTs are statistically inefficient compared to 
individually randomized trials with the same number of 
participants since outcomes among cluster members are 
usually positively correlated. CRTs are also more prone 
to bias when participants are identified or recruited after 
clusters have been randomized. Wagman and colleagues 
also suggest that CRTs “are ideal when the intervention 
will be applied to entire communities…[and] when con-
tamination between individuals in the same community 
is likely if they are randomized to different treatment 
arms.” [20].

Goldstein and colleagues agree that, as per the Ottawa 
Statement, “reasons for using cluster, rather than indi-
vidual, randomization might include minimizing con-
tamination, facilitating intervention implementation, 
enhancing adherence, administrative convenience, and 
reducing research costs.” [21]. They note, however, that 
reasons for using a CRT design track the level of inter-
vention. Cluster-level interventions are delivered to clus-
ters as a whole (e.g., mass media campaign) and cannot 
be evaluated using an individually randomized design. 
Individual-level interventions are delivered directly to 
cluster members (e.g., vaccines) and can be evaluated 

using either an individually or cluster randomized design. 
When an intervention can be evaluated with either 
design, researchers should provide compelling practical 
or scientific reasons when cluster randomization is cho-
sen given the statistical inefficiency and increased risks 
of bias in CRT designs compared to individually rand-
omized designs. But “when administrative or logistical 
considerations, rather than scientific considerations, for 
adopting cluster randomization are invoked… evaluat-
ing their legitimacy may be difficult.” [21]. The Ottawa 
Statement could clarify when the use of CRT designs 
over individually randomized designs is appropriately 
justified.

Is pragmatism a reason to adopt a CRT design?  Relat-
edly, some authors posit that a reason to adopt a CRT 
design is to increase pragmatism or enhance the exter-
nal validity of a trial. For example, Rogers and colleagues 
state,

“Cluster randomised trials… are more economical 
to implement and can be scaled up readily across 
health services, allowing more efficient and equita‑
ble use of finite research resources. A major advan‑
tage of cluster randomised trials over individually 
randomised trials is that the former improve gen‑
eralisability, as randomisation can include all indi‑
viduals who would be eligible for an intervention 
and not just those who choose to participate.” [22].

Fig. 1  Flow diagram
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Goldstein and colleagues point out that such claims 
“confuse the choice between individual and cluster rand-
omization with the choice between an explanatory and a 
pragmatic trial design” and “while CRTs can be designed 
to address questions of both efficacy and effectiveness, 
they often include only a small number of clusters that 

can severely limit their external validity, increase the risk 
of type I error, and lead to various forms of bias.” [23]. The 
Ottawa Statement could clarify the relationship between 
pragmatic trials and CRTs, and whether promoting prag-
matism is a compelling reason to adopt a CRT design.

Table 2  Characteristics of N = 53 articles included in our review

a Other journals include the following: American Journal of Kidney Diseases; Anesthesiology; BMC Medical Ethics; British Medical Journal; BMJ Global Health; British 
Educational Research Journal; Clinical Infectious Diseases; Contemporary Clinical Trials; Developing World Bioethics; Ethics & Human Research; Implementation 
Science; Journal of the American Medical Association; Journal of Law, Medicine & Ethics; Malta Medical Journal; Pediatric Drugs; Psychological Violence; Seminars in 
Neurology; Vaccine
b Multiple selection possible; frequencies do not add to 100%

Characteristics Frequency (%) N = 53

Publication year
  2012–2014 8 (15.1)

  2015–2018 17 (32.1)

  2019–2022 28 (52.8)

  Median (Q1-Q3) 2019 (2015–2020)

Journal
  Journal of Medical Ethics 9 (16.9)

  Clinical Trials 5 (9.4)

  Trials 4 (7.5)

  American Journal of Bioethics 3 (5.7)

  Journal of Clinical Epidemiology 3 (5.7)

  Bioethics 2 (3.8)

  Canadian Journal of Anesthesia 2 (3.8)

  Hastings Center Report 2 (3.8)

  Public Health Ethics 2 (3.8)

  Non-journal publication (e.g., book, policy document, thesis) 3 (5.7)

  Othera 18 (33.9)

Country of first author
  United States 21 (39.6)

  Canada 13 (24.5)

  United Kingdom 8 (15.1)

  Netherlands 3 (5.7)

  Australia/New Zealand 2 (3.8)

  India 2 (3.8)

  Malawi 2 (3.8)

  Switzerland 2 (3.8)

Was an author of the Ottawa Statement one of the co-authors?
  Yes 21 (39.6)

  No 32 (60.4)

Engagement with the Ottawa Statement domainsb

  Domain 1: Justifying the cluster randomized design 20 (37.7)

  Domain 2: Research ethics committee review 13 (24.5)

  Domain 3: Identifying research participants 21 (39.6)

  Domain 4: Obtaining informed consent 37 (69.8)

  Domain 5: Gatekeepers 14 (26.4)

  Domain 6: Assessing benefits and harms 20 (37.7)

  Domain 7: Protecting vulnerable participants 7 (13.2)

  Other 10 (18.9)
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Should an individual‑level intervention adopted as a 
local policy across clusters be conceptualized as a clus‑
ter‑level intervention?  As explained above, the justifica-
tion for choosing a CRT design to evaluate a cluster-level 
intervention is simple: cluster-level interventions cannot 
be evaluated with an individually randomized design 
because the intervention is not delivered to cluster mem-
bers. But in some CRTs, individual-level interventions 
are adopted as a local policy across clusters that applies 
to all cluster members (e.g., restricted versus liberal use 
of benzodiazepines for all patients undergoing cardiac 
surgery) [24]. While individual-level interventions (e.g., 
drugs) are delivered directly to cluster members in these 
trials, researchers argue that “patients cannot choose 
to avoid [the policy intervention] because the interven-
tion is applied at the level of the healthcare environment 
and not that of the patient.” [24]. But Goldstein and col-
leagues question whether adopting an intervention as a 
local policy should be conceptualized as a cluster-level 
or individual-level intervention since improper concep-
tualization obscures the ethical analysis; for instance, “a 
waiver of consent may apply to cluster-level interven-
tions, provided they pose only minimal risk to partici-
pants. Generally, however, in the case of individual-level 
interventions, informed consent is required.” [23]. The 
Ottawa Statement could clarify the difference between 
cluster-level and individual-level interventions, and 
whether individual-level interventions adopted as a local 
policy constitute a cluster-level intervention.

What justifies using a stepped‑wedge design?  While 
there are various methodological reasons for using a 
stepped-wedge CRT design [25], this design is suscepti-
ble to increased risks of bias compared to the standard 
parallel-arm CRT design. The Ottawa Statement does 
not provide guidance on what justifies using a stepped-
wedge design over a more robust parallel-arm design. 
Moreover, it is contested whether ethical reasons justify 
using the stepped-wedge design. For example, Gopichan-
dran and colleagues state,

“[Cluster randomized trials] are often used in health 
systems research, but when a public health interven‑
tion is known to be effective, withholding the inter‑
vention from those randomized to the control arm is 
ethically problematic. As a compromise, a stepped-
wedge approach is sometimes justified to address 
this dilemma.” [8].

Federico and colleagues express a more cautious view 
about the justification for the stepped-wedge design. 
They claim that “ethical concerns about randomly assign-
ing patients to control arms, thus denying them the fore-
seen benefits of an intervention, are often cited as one of 

the primary motivations for choosing [a stepped-wedge] 
design, but such concerns should not alone be used to 
justify this study design.” [9].

However, Binik asserts that “while the stepped wedge 
design is ethically permissible, and may be supported by 
socio-political or logistical reasons, it offers no ethical 
advantage over parallel cluster trials or individually rand-
omized controlled trials.” [10] In her view, if the evidence 
suggests the intervention under investigation is likely to 
do more good than harm, then withholding or delaying 
its delivery for research purposes would be unethical. 
The Ottawa Statement could provide guidance for when 
using a stepped-wedge design over a parallel-arm design 
is justified, and whether there may be ethical reasons to 
choosing the former.

Research ethics committee review
Among the 13 articles that discussed the Ottawa State‑
ment’s recommendations regarding research ethics com-
mittee review, 2 gaps were identified.

Is research ethics committee review required for CRTs 
evaluating government health programs?  The Ottawa 
Statement  holds the presumption that researchers must 
submit a CRT involving human research participants for 
research ethics committee approval before commenc-
ing [6]. But this recommendation is disputed. For exam-
ple, Watson and colleagues argue that research ethics 
committee review is too burdensome and unnecessary 
for CRTs evaluating government programs as it may 
“obstruct, interfere with or prevent important research 
and learning without providing any further protections 
to research participants.” [26]. They argue that govern-
ment program implementation “would occur whether or 
not there were any concurrent, coincident, or otherwise 
related research activities,” and contend that a research 
ethics committee’s “oversight should be limited to where 
the [researcher] has responsibility,” [27] such as obtain-
ing research ethics committee approval “for all the things 
they do in their role as researcher [including] data collec-
tion [and] analysis.” [26].

Weijer and Taljaard respond that the scope of research 
ethics review is not defined by researcher responsibil-
ity or control; it “is defined by the protection of research 
participants.” [28]. They contend that “the government 
does not implement a program as usual. Rather, research-
ers collaborate with the government to randomise prov-
inces, communities, neighbourhoods or hospitals to 
intervention or control conditions in order to rigorously 
evaluate the program.” [28]. Since the choice of a CRT 
design clearly impacts the interests of research partici-
pants, Weijer and Taljaard conclude that research ethics 
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committee review of both randomization and the rel-
evant government program will almost always be nec-
essary. The Ottawa Statement could clarify the scope 
of research ethics committee review that is required 
for  CRTs evaluating government health programs or 
policies.

When is research ethics committee review required in 
host and sponsor countries?  Mtande and colleagues 
point out that many CRTs conducted in low- and mid-
dle-income countries are sponsored by other, wealthier 
nations. Yet, they state,

“The Ottawa Statement is silent on the need for host 
country and sponsor country review when a CRT 
is conducted in a low-resource setting. Additional 
guidance on when a protocol must be submitted for 
sponsor country review is needed… For instance, if 
an investigator’s role is limited to protocol develop‑
ment or the analysis of study data, must approval 
from her institution be sought?” [29].

They contend that too many full board reviews add 
needless burdens to CRTs, so the number of full board 
reviews should be minimized. Although this issue is not 
specific to CRTs, the Ottawa Statement could explain 
when both host and sponsor county review in multina-
tional CRTs is required.

Identifying research participants
Among the 21 articles that discussed the Ottawa State‑
ment’s recommendations regarding identifying research 
participants, 3 gaps were identified.

When should professionals be considered research partici‑
pants in a CRT?  The Ottawa Statement  provides four 
criteria that can be used to identify who are the research 
participants in a CRT [6]. Mtande and colleagues apply 
these criteria to a case study to show that “when health 
workers merely deliver the study intervention, they are 
not research participants; when they are the intended 
recipients of the intervention, however, they are research 
participants.” [29]. But they contend that “difficult cases 
lie in the middle,” [29] and question whether training pro-
fessionals to deliver an intervention confers participant 
status upon them. The Ottawa Statement could clarify 
the conditions under which professionals meet the defi-
nition of research participants.

Should professionals be offered less stringent protections 
when they are research participants in a CRT?  Accord-
ing to van der Graaf and colleagues, when health pro-
viders are research participants in CRTs, they are “not 

morally equivalent to ordinary research [participants]” 
as they have a different moral status [30]. This is because 
“their interests are protected… by professional codes of 
conduct.” [31]. As a result, professionals are owed less 
stringent protections than other research participants; for 
instance, they “should not be able to [decline or] withdraw 
easily when approached to participate in trials that aim to 
improve the health and well-being of patients.” [31].

Weijer and Taljaard caution that less stringent protec-
tions may not be justifiable for professionals, claiming that 
“all people possess a right to be free of medical or scientific 
experimentation without informed consent. This applies 
no less to health providers than patients in cluster rand-
omized trials [even when research participation is] in line 
with [their] duties as employees.” [32]. To think other-
wise “ignores the harms that may accrue to employees in 
research, including the revelation of substandard perfor-
mance or reputational harms.” [32]. The Ottawa Statement 
could clarify the level of protection to which professionals 
are entitled when they are research participants in CRTs.

Who are ‘research bystanders’ in a CRT?  In some CRTs, 
there are identifiable individuals or groups who do not 
meet the Ottawa Statement’s definition of research partic-
ipants but who may nonetheless be substantially impacted 
by research. For example, in field trials of mosquito-borne 
diseases such as the EVITA Dengue trial [33], those who 
“undergo annual serologic surveillance for arboviral infec-
tion” meet one of the Ottawa Statement’s criteria of a 
research participant, i.e., “individuals who provide data 
by interacting with investigators.” [6]. However, people 
who are incidentally affected by the release of mosqui-
toes in the CRT do not meet any criterion of a research 
participants, since they are not the intended recipients 
nor directly targeted by an intervention. Since these indi-
viduals are not research participants, there is no obvious 
mechanism by which to offer them research protections.

Kimmelman refers to these individuals as research 
bystanders, and argues that, although few research guide-
lines or policies directly address protecting them, they 
are entitled to protections [34]. He states,

“A key task for research ethics is to safeguard the 
integrity of human research… [and that this entails] 
establishing and policing rules that stabilize the 
relationships that are necessary to sustain the 
research enterprise. [Since] some harms to bystand‑
ers can destabilize the types of collaboration neces‑
sary for a productive research enterprise… research 
ethics should consider and protect the welfare of 
bystanders.” [34].
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The Ottawa Statement could provide a clear definition 
of research bystanders and outline what protections, if 
any, they are owed in CRTs.

Obtaining informed consent
Among the 37 articles that discussed the Ottawa State‑
ment’s recommendations regarding obtaining informed 
consent, 4 gaps were identified.

When should a CRT be considered minimal risk and 
infeasible to conduct with informed consent?  Accord-
ing to the Ottawa Statement, a research ethics committee 
may approve an alteration or waiver of consent require-
ments when “(1) the research is not feasible without a 
waiver or alteration of consent, and (2) the study inter-
ventions and data collection procedures pose no more 
than minimal risk.” [6]. The Ottawa Statementexplains 
that “minimal risk refers to the risks of daily life” while 
“feasibility will depend on a variety of factors including 
cluster size, proximity of cluster members (and thus ease 
of contact), complexity of the consent process, research 
infrastructure (such as number of local health workers 
available to approach cluster members), and research 
funding.” [6].

However, Choko and colleagues believe the Ottawa 
Statement  should further clarify the conditions under 
which research participation should be considered mini-
mal risk, and what could plausibly render a CRT infea-
sible if consent is required [30]. Consider that Selby and 
Krumholz believe “requiring individual informed con-
sent may render important, low-risk studies impossible, 
especially in the case of large cluster randomized trials” 
as this kind of “research depends particularly on the full 
or nearly full participation of the study population.” [35]. 
The Ottawa Statement could provide additional details 
on when the criteria justifying alterations or waivers of 
consent requirements are met in CRTs.

When is using an opt‑out strategy for recruitment appro‑
priate in CRTs?  Rogers and colleagues state that peo-
ple “should never be forced into research participation, 
but, for [CRTs] comparing currently accepted standards 
of care, it may be appropriate that patients simply be 
informed that research is taking place and be given the 
right to withdraw from the intervention or from data col-
lection (or both).” [22]. Anderson and colleagues agree, 
stating:

“While participants’ rights and interests must be 
respected, upholding such obligations may be pos‑
sible using alternatives of notification and authori‑
zation to conventional informed consent procedures, 

such as informing participants of the study and giv‑
ing them the ability to opt out without penalty.” [36].

The Ottawa Statement could provide guidance on when 
opt-out approaches to consent are justified in CRTs.

What alternative consent approaches should be consid‑
ered in CRTs?  Symons and colleagues seek guidance on 
which alternative approaches of consent (e.g., electronic, 
integrated, short form consent) should be considered 
when an alteration of consent requirements is approved 
and, furthermore, on the precise form that alternative 
models should take in various circumstances [37]. Gold-
stein and colleagues add that “further work is required 
to evaluate the efficiency and acceptability of alterna-
tive approaches to informed consent, both in terms of 
recruitment and cost.” [21]. The Ottawa Statement could 
clarify the types of alternative consent approaches cur-
rently used in CRTs that may be appropriate.

When is assent required in a CRT?  McPherson and col-
leagues argue that “cluster [trials] in the health sciences 
generally have less rigorous or even no direct engage-
ment with assent procedures, which is in contrast to the 
range of alternate processes being developed for standard 
[randomized trials].” [38]. The Ottawa Statement could 
provide guidance on when assent (i.e., agreement from 
someone who is legally unable to consent due to limited 
or impaired decision-making capacity) is required in 
CRTs involving people who lack the capacity to provide 
informed consent.

Gatekeepers
Among the 14 articles that discussed the Ottawa State‑
ment’s recommendations regarding gatekeepers, 3 gaps 
were identified.

When can gatekeepers withhold permission for cluster 
enrolment?  The Ottawa Statement recommends that 
gatekeeper permission be obtained for cluster enrol-
ment. Sugarman and Califf point out that “gatekeepers 
can enhance or forestall the possibility of conducting 
research. For example, health system administrators may 
be opposed to research that might demonstrate a weak-
ness in their delivery systems.” [39]. Federico and col-
leagues also worry about gatekeepers refusing to allow 
their community to participate in a CRT because of a 
conflict of interest; they state,

“As gatekeepers have interests that may not coincide 
with those of a learning health system, they have 
the ability to thwart research that could potentially 
improve health outcomes.” [9].
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The Ottawa Statement could clarify the circumstances 
under which gatekeepers may justifiably withhold per-
mission for the enrolment of clusters into a CRT.

Should language around consultation be updated?  Accord-
ing to the Ottawa Statement, gatekeepers are often able 
to facilitate consultation activities. Mtande and colleagues 
suggest that the Ottawa Statement take on the language of 
“community engagement,” as this term is broader, encom-
passing “community involvement, consultation, and part-
nership.” [29]. The Ottawa Statement could update language 
around consultation to recognize the different levels of 
engagement activities from consultation (i.e., giving advice or 
feedback) through to decision making (i.e., collaboration and 
co-production) [40].

When should gatekeepers be engaged?  Mtande and col-
leagues argue that “more guidance is needed on the tim-
ing of gatekeeper engagement. Practically, the trial may 
need to be funded before extensive engagement can 
occur. Furthermore, gatekeeper involvement may dif-
fer in protocol design, enrolment, implementation or 
reporting.” [29] The Ottawa Statement could provide 
more detail on which gatekeepers should be engaged, and 
when, during the different phases of a CRT.

Assessing benefits and harms
Among the 20 articles that discussed the Ottawa State‑
ment’s recommendations regarding assessing benefits 
and harms, 6 gaps were identified.

How does equipoise apply to CRTs of health policy inter‑
ventions?  According to Horn and colleagues, the “appli-
cation of equipoise to policy CRTs… seems to lead to 
solutions that are at once too restrictive and too permis-
sive.” [41]. This is because one might believe that once a 
policy has been implemented, “it becomes the standard 
of care and depriving individuals of the protection of the 
policy violates equipoise. However, this position would 
undermine our ability to study existing policies that 
lack sound support and would hinder the development 
of evidence-based policy.” [41]. Alternatively, one might 
believe that the implementation of a policy that lacks 
sound support is consistent with equipoise. But “then it 
appears that the conduct of almost any CRT involving 
policy interventions is ethically permissible, even in cases 
in which policies clearly protect people from substantial 
risks.” [41]. The Ottawa Statement could clarify how to 
apply the concept of equipoise to CRTs involving health 
policy interventions.

How does equipoise apply to implementation 
research?  According to Macklin, the Ottawa Statement 
fails to “make a clear distinction between CRTs that are 
[implementation research] and those that study an experi-
mental intervention,” which is problematic because it con-
fuses “two types of research: one in which the efficacy of a 
new intervention is being tested, and the second in which 
the implementation of an intervention with proven efficacy 
is being studied.” [42]. This confusion makes it possible for 
researchers to claim that clinical equipoise obtains. However, 
according to Macklin, “when the intervention arm is study-
ing implementation of [an intervention proven to be effective 
elsewhere] and control facilities or units are observed but 
receive no intervention, the ethical question is the same as 
that in placebo-controlled RCTs. Is it ethical to withhold a 
proven intervention from a resource-poor community in the 
design of implementation CRTs?” [42]. The Ottawa State‑
ment could clarify how to apply the concept of equipoise to 
CRTs constituting implementation research.

What level of care should be afforded to participants in 
the control arm of CRTs?  Determining the appropriate 
level of care that should be afforded to participants in the 
control arm of CRTs is difficult. According to Choko and 
colleagues, this problem is especially pressing in CRTs 
conducted in low- and middle-income countries because, 
in these settings, it is not clear whether “those in the con-
trol arm [should] receive augmented care, care as defined 
by national (or even international) standards, or locally 
available care” [19].

They state,

“The issue of locally available care versus care man‑
dated by national or international standards is an 
especially pressing issue in CRTs of implementa‑
tion interventions. In order to obtain evidence that 
an intervention will improve care at the local level, 
locally available care is needed as the comparator 
group.” [19].

The Ottawa Statement could clarify the level of care 
that should be afforded to participants in the control arm 
of CRTs.

When is posttrial access to study interventions required 
in CRTs?  Wagman and colleagues raise “the question of 
posttrial access to effective interventions, or study ben-
efits more broadly” as it “continues to present challenges 
with respect to what interventions ought to be continued, 
for how long, and by whom” in CRTs, particularly those 
in low-resource settings where “expansion would not be 
feasible without additional investment beyond what has 
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been budgeted for in the evaluation.” [20]. The Ottawa 
Statement could provide guidance on the ethical impera-
tive to provide posttrial access to study interventions.

When should CRTs have a Data and Safety Monitoring 
Committee?  According to Anderson and colleagues, 
when “CRTs test the effectiveness of medical products or 
strategies in a manner that could result in major differ-
ences in morbid and mortal outcomes… it would be pru-
dent to have a mechanism such as data monitoring com-
mittees.” [36]. The Ottawa Statement could clarify when 
a Data and Safety Monitoring Committee would be ben-
eficial in CRTs and what should be under their purview.

When are interim analyses, stopping rules, and de‑imple‑
mentation strategies required?  Doussau and Grady 
claim that when a stepped-wedge design is used “for 
experimental drugs or vaccines, interim analysis and 
stopping rules for efficacy, safety and futility might be 
necessary.” [43]. They propose that “case-specific simu-
lation studies and analysis of the advantages and disad-
vantages of the [stepped-wedge] design may be neces-
sary to appropriately evaluate the trade-offs in the choice 
between designs.” [43]. The Ottawa Statement could 
include discussion of interim analyses, stopping rules, 
and the de-implementation of interventions rolled out 
through stepped-wedge CRTs.

Protecting vulnerable participants
Among the 7 articles that discussed the Ottawa State‑
ment’s recommendations regarding protecting vulner-
able participants, 1 gap was identified.

How should vulnerability be defined?  The Ottawa State‑
ment currently defines vulnerable research participants 
in terms of group membership. Mtande and colleagues 
argue that the Ottawa Statement should adopt a new defi-
nition that aligns with recent work on the concept [29]. 
For instance, vulnerability is defined in international eth-
ics guidelines as individuals who “may have an increased 
likelihood of being wronged or incurring additional harm.” 
Rather than labelling groups as vulnerable, Mtande and 
colleagues suggest focusing on individual characteristics 
and contextual factors that may confer vulnerability status 
[29], which may include having limited decision-making 
capacity, being in a hierarchical relationship, being institu-
tionalized, and having limited access to social goods.

Other
Among the 10 articles that discussed an issue outside 
the scope of an Ottawa Statement domain, 1 gap was 
identified.

How should issues related to equity, diversity, and inclu‑
sion be addressed in CRTs?  Dowdy and colleagues argue 
that the generalizability of results from “CRTs evaluating 
the health impact of new diagnostic tests, especially in 
resource-limited settings… depends highly on geographic 
setting (e.g., ambient temperature and humidity), disease 
prevalence, and health system factors… It is therefore not 
sufficient to demonstrate the efficacy of a diagnostic test 
in a single setting.” [44]. If CRTs are not carried out in 
multiple settings and do not include diverse populations, 
there would be an “absence of comparative evidence on 
health impact from both centralized and peripheral lev-
els.” [44]. As a result, Dowdy and colleagues state,

“Local policy makers could either restrict implemen‑
tation to tertiary facilities where laboratory-based 
accuracy data can best be replicated or decentral‑
ize implementation without a proven health ben‑
efit. Restricting implementation to centralized 
facilities runs the risk of excluding disadvantaged 
populations from possible benefit, while decentral‑
ized implementation runs the risk of diverting scarce 
resources designated for the poor without improving 
their health. In either event, the poor and disadvan‑
taged would be disproportionately affected.” [44].

The Ottawa Statement could include a new domain 
with recommendations that provide guidance on equity-
related issues in CRTs, particularly those conducted in 
low-resource settings.

Discussion
Our findings identified 24 gaps with the Ottawa State‑
ment. We found that issues with obtaining informed con-
sent in CRTs are widely discussed in the literature citing 
the Ottawa Statement, whereas issues related to protect-
ing vulnerable participants, gatekeepers, and research 
ethics committee review are discussed much less often. 
However, the number of times an issue is discussed does 
not necessarily reflect its importance. Each gap should 
be considered during the Ottawa Statement update pro-
cess, but it will need to be determined whether the issue 
can be addressed with a new or revised recommendation 
or whether the issue is outside the scope of the Ottawa 
Statement. For instance, some of the identified gaps are 
about how to apply the existing Ottawa Statement rec-
ommendations to specific types of interventions; for 
example, how to apply the concept of equipoise to CRTs 
evaluating health policy or implementation interven-
tions. As the Ottawa Statement recommendations are 
meant to be applicable to all CRTs, these types of gaps 
could be addressed after the Ottawa Statementis updated 
through the development of implementation guidance 
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documents similar to the implementation guidance 
document developed for CRTs in the hemodialysis [45]. 
Other gaps, such as the need for an updated definition 
of vulnerability, can also be addressed by appeal to more 
recently revised international ethics guidance documents 
[46, 47].

We also found that a substantial minority of the arti-
cles included in this citation analysis have a co-author 
who is also an author of the Ottawa Statement, its 
précis, or one of its background papers. This is due to 
our co-authors being highly productive members of 
the leading international team working on the ethics 
of CRTs. When relevant work is published in the eth-
ics literature, our team regularly publishes articles and 
commentaries in response. Consequently, the identified 
gaps stem from productive engagement in the ethics 
literature, as opposed to a reflection of internal group 
discussions.

Finally, we found that the overwhelming majority of 
publications citing the Ottawa Statement, its précis, or 
one of its background papers had a first author affiliated 
with an institution from a high-income country. Consid-
ering these authors’ pose (i.e., the standpoint from which 
they write) and gaze (i.e., who they write for) [48], some 
of the identified gaps may have nuances in low- and mid-
dle-income countries that are not discussed in the litera-
ture but which nonetheless require further guidance. For 
instance, recommending that researchers should provide 
posttrial access of study interventions to control clusters 
may be particularly challenging in resource-constrained 
settings. Engaging with researchers as well as patient and 
public partners from the Global South will be essential 
in the Ottawa Statement update process to ensure the 
Ottawa Statement’s relevance to all CRTs.

Strengths and limitations
This review benefited from a robust methodological 
approach and an authorship group that includes ethi-
cists, methodologists, social scientists, and trialists 
with expertise in CRTs, scoping reviews, and research 
ethics. However, we included only English-language 
publications. As CRT designs are increasingly used 
internationally, some articles addressing the Ottawa 
Statement recommendations or related ethical issues 
may have been overlooked. Additionally, because we 
included only articles that cited the Ottawa Statement, 
its précis, or one of its background papers, articles that 
discussed ethical issues in CRTs without citing these 
documents were not included. Finally, consistent with 
scoping review methodology, we did not assess arti-
cle quality. While low-quality articles may have been 
included, there is currently no robust method to assess 
the quality of ethics articles.

Conclusion
Since the publication of the Ottawa Statement, there have 
been several developments in the landscape of research 
that demonstrate the need for an updated ethics guid-
ance document. Our first step in the process of updating 
the Ottawa Statement was to conduct this citation analy-
sis of articles that engage substantially with the Ottawa 
Statement, its précis, or its background papers to identify 
potential gaps. We identified 24 gaps that should be con-
sidered in the forthcoming Ottawa Statement update, 
alongside additional gaps identified in ongoing empirical 
work (e.g., systematic reviews of CRTs), through engage-
ment with our patient and public partners, and through 
feedback from other content experts. As a next step to 
determine whether an identified gap will be addressed in 
the updated Ottawa Statement, a rapid review of the rel-
evant literature will be required to sort identified gaps into 
four categories: (1) issue for which an ethical analysis has 
been completed and consensus on a new or revised recom-
mendation is likely; (2) issue for which the ethical analysis 
is incomplete or consensus is unlikely, requiring comple-
tion of the ethical analysis with new or revised recommen-
dation options including the advantages and disadvantages 
of each; (3) new issue, requiring an ethical analysis and 
new recommendation; and (4) issue outside of the scope of 
the Ottawa Statement. Ethical analyses of identified issues 
will run concurrently with empirical studies, the results of 
which will be shared as background materials to a working 
group tasked with updating the Ottawa Statement.
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CRT​	� Cluster randomized trial
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