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Abstract

This article is part of a series of papers examining ethical issues in cluster randomized trials (CRTs) in health
research. In the introductory paper in this series, we set out six areas of inquiry that must be addressed if the CRT is
to be set on a firm ethical foundation. This paper addresses the sixth of the questions posed, namely, what is the
role and authority of gatekeepers in CRTs in health research? ‘Gatekeepers’ are individuals or bodies that represent
the interests of cluster members, clusters, or organizations. The need for gatekeepers arose in response to the
difficulties in obtaining informed consent because of cluster randomization, cluster-level interventions, and cluster
size. In this paper, we call for a more restrictive understanding of the role and authority of gatekeepers.
Previous papers in this series have provided solutions to the challenges posed by informed consent in CRTs
without the need to invoke gatekeepers. We considered that consent to randomization is not required when
cluster members are approached for consent at the earliest opportunity and before any study interventions or
data-collection procedures have started. Further, when cluster-level interventions or cluster size means that
obtaining informed consent is not possible, a waiver of consent may be appropriate. In this paper, we suggest that
the role of gatekeepers in protecting individual interests in CRTs should be limited. Generally, gatekeepers do not
have the authority to provide proxy consent for cluster members. When a municipality or other community has a
legitimate political authority that is empowered to make such decisions, cluster permission may be appropriate;
however, gatekeepers may usefully protect cluster interests in other ways. Cluster consultation may ensure that the
CRT addresses local health needs, and is conducted in accord with local values and customs. Gatekeepers may also
play an important role in protecting the interests of organizations, such as hospitals, nursing homes, general
practices, and schools. In these settings, permission to access the organization relies on resource implications and
adherence to institutional policies.
Background
This article is part of a series of papers examining ethical
issues incluster randomizedtrials (CRTs) inhealthresearch.
CRTs are increasingly used in knowledge-translation re-
search, quality-improvement research, community-based
intervention studies, public-health research, and research
in developing countries. Although a small but growing
literature has explored the ethical aspects of CRTs, CRTs
raise difficult issues that have not been addressed
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reproduction in any medium, provided the or
adequately. In the introductory paper in this series, we
set out six areas of inquiry that must be addressed if the
CRT is to be set on a firm ethical foundation [1]. These
include identifying research subjects, obtaining informed
consent, applying clinical equipoise, performing risk-
benefit analysis, protecting vulnerable populations, and
understanding the role and authority of gatekeepers in
CRTs. This paper addresses the sixth of the questions ori-
ginally posed, namely, what is the role and authority of
gatekeepers in CRTs in health research?
Gatekeepers, sometimes referred to as guardians or

cluster representation mechanisms, play a prominent
role in CRTs [2,3]. Gatekeepers may be called upon to
protect the interests of individual study participants,
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clusters, or organizations that are the setting for CRTs.
The use of gatekeepers stems primarily from the diffi-
culty of obtaining informed consent from study partici-
pants [2,4]. Previous articles in this series have called for
a more restrictive view of who counts as a research sub-
ject, and from whom and when informed consent must
be obtained in a CRT [5,6]. This effectively diminishes
the number of cases in which it is necessary to use
gatekeepers.
In this article, we consider a number of steps. First, we

outline the development of the use of gatekeepers in the
CRT literature. Second, we document the wide variety of
roles served by gatekeepers in the protection of individ-
ual, cluster, and organizational interests in CRTs. Third,
we provide a detailed ethical analysis of the authority of
gatekeepers to fulfill these roles legitimately. Fourth, and
finally, we consider the application of our findings using
three examples.

Development of gatekeepers in CRTs
In their discussion of CRTs, Edwards and colleagues use-
fully distinguished between two types of CRTs: individual-
cluster and cluster-cluster trials [2]. In individual-cluster
trials, interventions are administered to research sub-
jects on an individual basis, although subjects are as-
signed to each arm of the trial as part of a cluster. For
example, research subjects may receive a novel medical
or surgical treatment. Cluster-cluster trials, by contrast,
involve interventions directed at groups of study partici-
pants, such as public educational campaigns, treatment
of water supplies, and pesticide use. Both individual-
cluster and cluster-cluster trials may involve difficulties
in obtaining informed consent, but there are greater diffi-
culties associated with cluster-cluster trials.
As Edwards and colleagues suggest, ‘if the people

within clusters are given treatments, they can in theory
consent individually to the treatment(s) offered within
their cluster’ [2]. In individual-cluster trials, research
subjects must interact directly with researchers on an in-
dividual basis at some point, in order for the treatments
to be administered. This implies that, in general, it will
also be possible to interact directly with the research
subject for the purposes of obtaining informed consent.
Nonetheless, aspects of individual-cluster trials may in-
terfere with the ability of researchers to obtain informed
consent for all aspects of the CRT [7]. Clusters are often
randomized to an arm of the study before it is possible
to approach the cluster members for informed consent.
In these cases, even when it is possible to obtain in-
formed consent for other aspects of the study, obtaining
consent for randomization is not possible. Further, par-
ticularly when study interventions seek to produce a
change in behavior, researchers may seek to withhold
details of interventions in other trial arms from the
informed-consent process, in order to mitigate the risk
of biasing the study outcome.
In cluster-cluster trials, the use of cluster-level inter-

ventions and cluster size may hamper the ability of the
researcher to obtain the informed consent of study parti-
cipants with respect to both randomization and study
interventions. When clusters are large, perhaps encom-
passing entire communities, it may be impossible for
researchers to obtain the consent of every individual
cluster member. In addition, when the study inter-
vention targets the entire cluster, it may be difficult for
cluster members to avoid the intervention. As a result,
individuals may be unable to meaningfully refuse partici-
pation in the trial, so long as they remain a member of
the cluster in the CRT [2,3].
In response to these difficulties, Edwards and collea-

gues introduced the idea of gatekeepers, suggesting that
‘the decision about whether a particular cluster partici-
pates in the trial is taken by an agent who has the power
to ‘deliver’ that cluster’ [2]. The role of the gatekeeper
differs depending on the particular features of the CRT.
In individual-cluster trials, the gatekeeper may provide
permission to randomize the cluster, while the research
subjects provide their consent for the study interventions
and data-collection procedures [2]. In cluster-cluster
trials, the role of the gatekeeper may be more expansive.
In these cases, according to Edwards and colleagues, the
gatekeeper ‘must consent to or decline both trial entry
and the intervention as a single package’ [2]. In effect,
the gatekeeper provides proxy consent for cluster mem-
bers, both with respect to randomization and study
interventions.
Others share the view that gatekeepers may make

decisions about participation in a trial on behalf of clus-
ter members. For instance, Donner and Klar mention
community leaders and elected or appointed officials as
possible gatekeepers who may provide permission to
randomize or consent to study interventions on behalf
of cluster members [8]. In their words, ‘it may be per-
missible in some studies that the decision regarding ran-
dom assignment and implementation of an intervention
comes from community leaders or decision-makers’ [8].
Hutton also defines gatekeepers as ‘people in either pol-
itical or administrative positions who are able to give
consent for those within a cluster to be randomized’ [4].
Hutton suggests that it would be desirable for a gate-

keeper to agree to a set of duties for a cluster before act-
ing as its representative. However, the gatekeeper may
choose not to adopt the role of advocate and, conse-
quently, may prevent the cluster from entering into an
otherwise advantageous research partnership [4]. Accord-
ing to Edwards and colleagues, gatekeepers should act
as an advocate for the cluster, to advance its interests
and preserve its trust [2]. Thus, whether the gatekeeper
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should give permission to enroll the cluster in a particu-
lar trial will depend on the particular features of the CRT,
and whether participation is, on balance, in the interests
of the cluster. Additionally, according to Hutton, gate-
keepers may play a role in informing researchers about
special considerations in the cluster and in informing
cluster members about the research project [4].
The views of Edwards and colleagues are also reflected

in the document published by the United Kingdom
Medical Research Council (MRC) entitled Cluster Ran-
domized Trials: Methodological and Ethical Considera-
tions (hereafter referred to as the ‘MRC Guidelines’). As
the MRC Guidelines explain, ‘the ethical principle here is
that the [gatekeeper] must act in good faith, and in this
regard only in the interests of the cluster represented’
[3]. Gatekeepers may give permission to enroll subjects
on behalf of a cluster, and are to do so solely on the
basis of what would be in the interests of the cluster.
Gatekeepers are not to enroll the cluster if the study is
contrary to its interests, and they are to remain informed
advocates for the cluster throughout the trial. If the gate-
keeper does enroll the cluster, then the cluster should be
withdrawn only if the study no longer serves its interests
[3]. The MRC Guidelines also state that gatekeepers
must avoid any conflicts of interest, and disclose any un-
avoidable conflicts [3].
The MRC Guidelines propose several safeguards to en-

sure that gatekeepers make their decision about whether
to enroll the cluster in a way that is analogous to indi-
vidual consent. For instance, the MRC Guidelines require
documentation as evidence that the gatekeeper under-
stands the interests and values of the cluster. This would
show that the gatekeeper is able to make decisions about
enrolment based on what cluster members would en-
dorse if they had the opportunity to decide for themselves
[3]. Ultimately, however, the MRC Guidelines acknow-
ledge that the gatekeeper’s permission to enter the clus-
ter into the study is not ‘truly equivalent to [individual]
consent’ [3]. However, a gatekeeper’s agreement may be
the best that can be done to protect individuals’ interests,
given the constraints imposed by study design.
More recently, the role of gatekeepers as proxy decision-

makers has been discussed in the document by the
Council for International Organizations of Medical Sci-
ences (CIOMS) entitled International Ethical Guidelines
for Epidemiological Studies (the ‘CIOMS Guidelines’),
which outlines a mechanism for protecting individual
interests through consultation between researchers and
community representatives. In the words of the CIOMS
Guidelines, interactions between researchers and repre-
sentatives should be ‘aimed at obtaining the views of
people who are in effect proxies for the potential sub-
jects’ [9]. Thus, the guidelines seem to allow gatekeepers
to act as proxy decision-makers for cluster members.
Variety of roles undertaken by gatekeepers
What roles do gatekeepers undertake in CRTs? Using a
validated electronic search strategy implemented in
MEDLINE [10], our research team identified a random
sample of 300 published CRTs. Two reviewers abstracted
detailed information about procedures in the published
trial, including the identification of a gatekeeper and
informed consent [11]. Of the 300 CRTs, only 69 (23 %)
clearly identified a gatekeeper (although in a subsequent
survey carried out among the corresponding authors of
these trials, 95 % of 181 respondents indicated that the
trial involved a gatekeeper). In Table 1, we present a con-
venience sample of 27 of these trials purposely selected
by three of us (AG, CW, and MT) to document the var-
iety of roles undertaken by gatekeepers (Table 1) [12-38].
Gatekeepers have been employed in CRTs involving ath-
letic organizations, communities, health centers, nursing
homes, schools, and workplaces. Within each type of set-
ting, different people have served as gatekeepers. For
instance, in community CRTs, government authorities,
community leaders, community advisory boards, medical
leaders, and index members have all acted as gate-
keepers. In school-based CRTs, the gatekeeper role has
been filled by local governments, school districts, and
principals. The specific roles undertaken by gatekeepers
have also been diverse. Below we outline eight gate-
keeper roles described in the study publications.
Gatekeeper roles relevant to the protection of individual
interests
Gatekeepers have undertaken a number of roles that
may be understood as primarily protecting individual
interests. In the context of health research, both the au-
tonomy and welfare interests of prospective study parti-
cipants may be involved. Autonomy interests include a
right to decide freely and on the basis of adequate infor-
mation whether to participate in a study. Welfare inter-
ests include the receipt of appropriate medical care for
an illness and protection from undue research risks.
Gatekeepers have given permission for randomization,
provided proxy consent for cluster members, given per-
mission to approach cluster members, and identified
cluster members for researchers.
Permission to randomize In trials that randomly assign
clusters to their respective arms before cluster members
can be identified, gatekeepers have been asked for per-
mission to assign the cluster randomly to one of the
study arms. For example, the Rapid Early Action for Cor-
onary Treatment study investigated the effect of commu-
nity interventions on patient responses to symptoms of
myocardial infarction [15]. Researchers approached
community medical leaders before randomization, and



Table 1 Gatekeepers and gatekeeper roles in diverse CRTs in health research

Setting Country Cluster type Level of
intervention

Individual
consent
reported

Gatekeeper Gatekeeper role Ref.

Athletic
organizations

Norway Sports clubs Cluster No Coaches Agreement to
participatea

[12]

Netherlands Geographic
regions

Individual No Coaches Consentb [13]

Canada Athletic teams Individual Yes Head athletic
therapist, trainer or
sports medicine
physician

Identification of
cluster members

[14]

Communities USA Cities Cluster No Community
medical leaders

Permission
to randomize

[15]

USA Rural
communities

Cluster Yes Community
advisory board

Cluster consultation [16]

Bulgaria Social circles Individual Yes Index memberc Identification of
cluster members

[17]

Gambia Geographic
areas/districts

Individual Yes Community leaders Cluster permission [18]

Tanzania Residential
areas (Bazoli)

Cluster Yes Tanzania Institute
for Medical Research

Protocol approval [19]

India Villages Individual Yes Local health
system and
community leaders

Cluster consultation;
agreement to
participatea

[20]

Uganda Villages Individual Yes Local government
authorities and local
leaders

Protocol approval [21]

Health
centers

USA Health centers Individual Yes Practicing
internists

Identification of
cluster members;
permission to approach
cluster members

[22]

UK Primary-care
practices

Cluster/ Individual Yes Primary-care trust
administrative authority

Protocol approval [23]

UK Primary-care
practice locations

Cluster Yes General practitioners Identification of cluster
members; permission
to approach cluster
members

[24]

UK Midwives Individual Yes NHS trustsd Agreement to participatea [25]

Nursing homes Canada Nursing homes Individual Yes Management Not applicablee [26]

Australia Nursing homes Individual Yes Director of nursing Not applicablef [27]

UK Nursing homes Individual Yes Management Agreement to participatea [28]

New Zealand Wards within
nursing homes

Individual Yes Senior management Consentb [29]

Schools Germany Classrooms Cluster Yes Responsible local
governments

Agreement to participatea [30]

Belgium Classrooms Cluster No Principals Organizational
permission

[31]

USA Classrooms Cluster No School districtg Protocol approval [32]

UK Teachers Individual Yes Principals Organizational
permission

[33]

Canada Schools Cluster No District principals Proxy consent for
cluster members

[34]

Work sites Sweden Work sites Individual No Managers and
human resources

Identification of cluster
members; permission
to randomize

[35]
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Table 1 Gatekeepers and gatekeeper roles in diverse CRTs in health research (Continued)

USA Work sites Cluster No Employee
advisory board

Cluster consultation [36]

USA Fire stations Individual Yes Department
chiefs/ union
representatives

Identification of cluster
members; organizational
permission

[37]

USA Pools Individual Yes Pool managers,
community
advisors, recreation
leaders, pool directors

Cluster consultation [38]

aSeveral studies report ‘agreement to participate’ or ‘permission to conduct the study’ although it remains unclear if these are cluster permission, protocol
approval, or another gatekeeper role.
bStudies that report ‘consent’ from a potential gatekeeper have not specified if this is cluster permission or proxy consent for cluster members.
cIndex members were defined the ‘leaders of Roma (gypsy) men’s social networks’.
dMidwives may also have acted as gatekeepers as ‘all participating midwives were given detailed training on the procedure to identify, recruit, and obtain written
informed consent from participants’.
eGatekeeper involvement was indicated by the statement that ‘[n]ursing homes withdrew. . .based on a decision by the nursing home management’, although a
specific role was not given.
fResearchers reported that directors of nursing ‘were given the opportunity to participate in the study’ without further clarification.
gThis study also used a joint staff service committee (principal, vice principal, and faculty) that was informed and provided support for the study. The committee
was not identified as a gatekeeper.
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reported that ‘[a]ll communities accepted their rando-
mized assignments’ [15].

Proxy consent for cluster members In trials employing
a cluster-level intervention for which it is not practical
to obtain individual consent, gatekeepers have provided
proxy informed consent on behalf of study subjects. For
example, the AS! BC (Action Schools! British Columbia)
study evaluated the effectiveness of a physical activity
program in reducing cardiovascular risk factors in elem-
entary school children [34]. The school principals pro-
vided permission for the participation of the school,
while the teachers of grades 4 and 5 provided consent to
receive the study intervention on behalf of students ‘re-
gardless of whether parents provided consent for their
children to be evaluated’ [34]. Data were not collected
on children whose parents declined study participation
on their behalf.

Permission to approach cluster members Gatekeepers
have also played a role in determining which cluster
members researchers may approach. These gatekeepers,
including human resources personnel in work-site set-
tings and physicians in health-center studies, are in po-
sitions of responsibility to ensure the well-being and
privacy of prospective study subjects. For example, in a
CRT studying prevention strategies in health centers,
practicing internists ‘were approached for permission to
recruit from among their patient pools’ [22]. Patients
were identified through a central appointment system,
and eligibility was determined on the basis of geographic
location.

Identification of cluster members In cases involving
clusters whose members are not easily identifiable, gate-
keepers have also been used to identify potential
research subjects. This role differs from the above role
(permission to approach cluster members) in that the
gatekeeper is not in a position of responsibility with re-
gard to cluster members; rather, the gatekeeper is merely
a cluster member who is able to identify other group mem-
bers. For example, in a study of HIV prevention among
Roma men, researchers identified an index member and
asked him to identify members of his social group, who
were then approached for study participation [17].

Gatekeeper roles relevant to the protection of cluster
interests
Gatekeepers have undertaken a number of roles that
may be understood as primarily protecting the interests
of the cluster. Cluster interests in health research are
both more complex and less well understood than the
interests of individual study participants. The social
groups included in CRTs are heterogeneous, ranging
from sports teams to cohesive communities, and, as a
result, the interests at stake may be diverse and poten-
tially conflict. Further, whereas individual autonomy and
welfare interests are well understood, the morally rele-
vant interests of social groups have resisted definitive
characterization. Broadly speaking, cluster interests at
stake in health research include the identity of the group
and its social structures. Identity interests include the
group reputation, its values and beliefs, and its social
practices and traditions. Social structures include
mechanisms for deliberation and decision-making, com-
munication, shared economy, and the provision of social
services. Gatekeepers have provided consent on behalf of
the cluster, been involved in cluster consultation, and
provided protocol approval.

Cluster permission In this role, an authority within a
cluster determines whether to provide permission to



Gallo et al. Trials 2012, 13:116 Page 6 of 14
http://www.trialsjournal.com/content/13/1/116
participate in the trial on the basis of cluster interests
[39]. Cluster permission is commonly provided by com-
munity leaders, including mayors or other government
officials, who are presumed to have the authority to
agree to study participation on behalf of the cluster.
Cluster permission is independent of but is a precondi-
tion for informed consent from individual study partici-
pants. Thus, refusal of cluster permission precludes
participation of the cluster in the study, whereas cluster
permission means that individual cluster members may
be approached for their informed consent to study par-
ticipation. For example, a CRT investigating a breast-
feeding education program in India approached local
health-system authorities and community leaders to ob-
tain permission to conduct the study [20]. Informed
consent was obtained from research subjects only after
permission from the cluster was secured.

Cluster consultation Although cluster consultation and
cluster permission may occur in the same study, they are
conceptually distinct. Cluster consultation involves seek-
ing feedback and advice on how a study should be de-
signed and conducted, but it does not involve permission
to conduct the study. Cluster consultation may involve
discussion between researchers and cluster represen-
tatives in order to solicit input into all stages of the
research process from study design to publication [39].
In some cases, cluster consultation has been effected
through the use of a community advisory board [40]. For
example, in a CRT examining a complex intervention for
cancer prevention among Hispanic Americans, members
from communities assigned to the intervention arm were
recruited to form a community advisory board [16]. An
important role of the board was to provide ‘insights as
to the cultural appropriateness of different intervention
activities targeted [at] both Hispanics and non-Hispanic
Whites’ [16]. The community advisory board did not
provide permission on behalf of the clusters.

Protocol approval Protocol approval is normally the
purview of research ethics committees, but it has also
been undertaken by cluster representatives to ensure
that the study is consistent with the values and priorities
of the cluster. For example, researchers investigating in-
terpersonal psychotherapy for depression in rural Uganda
invited local government authorities to review the re-
search protocol after it had been approved by a research
ethics committee in the sponsor country [21].

Gatekeeper roles relevant to the protection of
organizational interests
Gatekeepers have also undertaken roles in the protection
of the interests of organizations involved in CRTs by
providing permission on behalf of the organization. In
CRTs involving organizations, such as hospitals, nursing
homes, and schools, the organization may be identical
to the cluster and, as a result, cluster interests and or-
ganizational interests may overlap. Nonetheless, health
research may have special implications for organizations,
including its effects on staff, financial costs, and legal li-
abilities, which make it useful to consider the organi-
zational interests separately.

Organizational permission Gatekeepers have provided
permission to conduct a CRT on behalf of organizations
that are the setting for the study, including schools and
work sites (Table 1). In providing such permission, the
gatekeeper should consider the effect of the study on the
organization, including availability of staff, financial
implications of participation, and the likelihood that
members will be willing to participate. For example, in a
school-based CRT evaluating a computerized interven-
tion on dietary fat intake in adolescents, researchers
approached principals for permission to include their
school in the study [31]. Some principals declined to
participate based on organizational interests; for ex-
ample,, one principal cited ‘lack of time’ as the reason
for declining to participate. [31].

Gatekeeper authority to undertake these roles
As outlined in the previous section, gatekeepers in CRTs
have fulfilled a variety of roles involving the protection
of individual, cluster, and organizational interests. Unex-
pectedly, perhaps, the question of whether gatekeepers
possess the legitimate authority to fulfill these roles
remains unexamined. We believe that answers to this
question are essential, because gatekeepers make deci-
sions that have consequences for others. Gatekeeper
proxy consent for cluster members may allow a study to
proceed, thereby exposing people to research risks with-
out their individual informed consent or in other cases,
gatekeeper refusal to provide cluster or organizational
permission may bar access to a potentially beneficial
study intervention. Below we undertake an ethical ana-
lysis of the authority of gatekeepers to play the roles
described in the previous section.

Gatekeeper authority to protect individual interests
Previous work by our group has significantly restricted
the need for gatekeeper proxy consent for cluster mem-
bers and permission to randomize cluster members.
First, gatekeeper proxy consent for cluster members is
not required when cluster members are not human re-
search subjects. In our paper in this series addressing
the identification of research subjects, we present a
novel definition of a human research subject as ‘an indi-
vidual whose interests may be compromised as a result
of interventions in a research study’ [5]. We suggest that
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when people are affected only indirectly by cluster-level
interventions (and they are not otherwise subject to
intervention or interacted with, and their private health
information is not collected), they are not human re-
search subjects, and thus their informed consent is not
required. For instance, knowledge-translation studies
commonly intervene in health-professionals practices to
align practitioner behavior with evidence-based treat-
ment guidelines. In these CRTs, patients may be affected
only indirectly by the study intervention and, insofar as
the health professional’s practice is brought into line
with evidence-based standards, there is no risk of it
affecting their interests adversely. When patients are
merely affected indirectly by the study intervention, they
are not human research subjects, and neither individual
informed consent nor the proxy consent of a gatekeeper
is required.
Second, gatekeeper proxy consent on behalf of cluster

members is not required when a research ethics com-
mittee approves a waiver of consent. In our paper on
informed consent, we considered circumstances in
which it may be difficult to obtain the informed consent
of cluster members because of cluster-level interventions
or large cluster size [6]. We suggest that if the research
would not otherwise be feasible and the study involve-
ment poses no more than minimal risk to the individual
cluster members, a research ethics committee may rea-
sonably approve a waiver of consent, meaning that indi-
vidual informed consent is not required. When the
requirement of informed consent has been waived, it is
unnecessary for a gatekeeper to provide proxy consent
for cluster members.
Third, gatekeeper permission to randomize clusters is

not required so long as cluster members are approached
for consent as soon as possible and before any study
interventions take place. In our paper on informed con-
sent, we pointed out that the purpose of informed con-
sent is to allow research subjects to adopt the ends of
the study as their own, thereby (partially) justifying ex-
posing subjects to risk for the benefit of others [6]. In
individual-cluster trials in which clusters are randomized
before the individual participants can be approached for
their informed consent, it has commonly been assumed
that gatekeeper permission for randomization is required.
We suggest that, on the contrary, so long as cluster
members are approached for informed consent as soon
as possible, and before study or data-collection interven-
tions have taken place, the moral purpose of informed
consent may be fulfilled. Under these conditions, cluster
members have the opportunity to adopt the ends of the
study as their own and, crucially, they may decline study
participation before they are exposed to any risk for the
benefit of others. Thus, in these cases, gatekeeper per-
mission to randomize clusters is not required.
The question remains whether gatekeepers may legitim-
ately provide proxy consent for cluster members in studies
that do not qualify for a waiver of consent or in which
individuals are not approached for consent as soon as pos-
sible after randomization of the cluster and before study
or data-collection interventions have begun. Generally, in
the ethics of research, a proxy decision-maker is called
upon to provide informed consent on behalf of someone
else when the prospective research subject is incapable,
that is, when the subject lacks the requisite cognitive cap-
acities to provide consent themselves [41]. In such
instances, the next of kin usually serve as the proxy
decision-maker, on the grounds that the next of kin are
likely to know the prospective subject well and be naturally
motivated to promote the subject’s welfare. A proxy
decision-maker is responsible for making decisions that
are in accordance with the subject’s previously expressed
wishes and values, or that are consistent with the indivi-
dual’s best interests [41]. Further, proxy decision-makers
must strive to avoid any conflict of interest.
The circumstances in which gatekeepers might provide

proxy consent in CRTs are dissimilar in important ways
from the circumstances in which proxy decision-making
typically occurs. In contrast to the conventional situa-
tions in which proxy consent is required, cluster mem-
bers are often competent and capable of freely choosing
whether a study is in accordance with their interests and
values. Insofar as cluster members are competent, gate-
keepers would only have the authority to provide proxy
consent if the cluster members had autonomously
authorized them to do so, and we take it that this is
rarely the case. Further, gatekeepers typically have nei-
ther a close personal relationship with cluster members,
nor a detailed knowledge of their individual wishes,
values, or interests. This suggests that gatekeeper proxy
consent for cluster members is doubly problematic. The
provision of proxy consent on behalf of a cluster mem-
ber who is competent, and who has not autonomously
authorized the gatekeeper to make such decisions, vio-
lates that person’s autonomy. Further, the conditions
that confer legitimacy on a proxy decision-maker, such
as understanding the interests of cluster members, gen-
erally do not apply. Thus, gatekeepers are not legitimate
proxy decision-makers for cluster members.
We conclude, therefore, that gatekeepers generally do

not have the authority to provide proxy consent on be-
half of individual cluster members. As a result, gatekeepers
should not provide permission to randomize cluster
members nor should they provide proxy consent for
cluster members (Table 2). Studies that do not qualify for
a waiver of consent or in which individuals are not
approached for consent as soon as possible, and before
study or data-collection interventions begin, should not
proceed on the basis of proxy consent from gatekeepers.



Table 2 Summary of recommendations for the appropriate use of gatekeepers in cluster randomized trials (CRTs)

Recommendation Remarks

Gatekeepers should not provide proxy consent on behalf
of individuals in CRTs

The fact that cluster members are typically competent and gatekeepers do
not have detailed knowledge of cluster members’ decision-making
history, interests, and values undermines the legitimacy of gatekeepers
as a proxy decision-makers

Gatekeepers should not provide permission to randomize or proxy consent
on behalf of cluster members, and CRTs should not proceed on the basis
of such permission or proxy consent

When a fiduciary relationship exists between the gatekeeper
and cluster members, as in a physician–patient or
teacher–student relationship, the gatekeeper may provide
permission to approach cluster member

Gatekeepers who are fiduciaries may deny permission to approach
cluster members whose interests are likely to be unduly compromised
by study participation

Gatekeeper permission to approach cluster members is not appropriate
where no fiduciary relationship exists between the gatekeeper and
cluster members

When a CRT may substantially affect group-based interests,
and a gatekeeper possesses the legitimate authority to make
decisions on behalf of the cluster, gatekeeper permission to
enroll the cluster in the trial should be sought

When a gatekeeper possesses legitimate authority with respect to
the individuals involved and the decision at hand, the gatekeeper’s
permission to enroll the cluster in the study should be sought

Ambiguity about the authority of a gatekeeper may be reason for
consultation with cluster members

When a gatekeeper does not have the requisite authority, researchers should
not approach the gatekeeper for permission to enroll the cluster in research,
and a CRT ought not proceed on the basis of such permission

Cluster permission does not supplant the need for individual informed consent
from cluster members

When a CRT may substantially affect group-based interests,
researchers should seek to protect these interests through
cluster consultation to inform study design, conduct and reporting

Cluster consultation may be used to seek input on how the CRT ought to be
conducted so as to enhance study protections and benefits for clusters

Mechanisms may include open public forums, meetings with opinion leaders,
presentations at religious or civic organizations, and the use of radio,
television, or the internet

Recommendations from cluster consultation are not binding and, where
there are good reasons to do so, researchers may decline to make suggested
changes to a study

When a CRT may substantially affect organizational interests,
and a gatekeeper possesses the authority to make decisions on
behalf of the organization, organizational permission should
be sought from the gatekeeper.

Organizational interests may be separable from cluster interests in a CRT

The gatekeeper will consider the effect on the organization, including
availability of staff, financial implications of participation, and compliance with
organizational policies

Organizational permission does not supplant the need for individual informed
consent from cluster members
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Is there any role for gatekeepers in legitimately pro-
tecting the interests of research subjects in CRTs? We
believe so. In certain circumstances, the gatekeeper may
legitimately provide permission to approach research
subjects, and this may protect individual interests in
CRTs (Table 2). When the gatekeeper has fiduciary obli-
gations to individual cluster members, as in a physician–
patient or teacher–student relationship, the gatekeeper
may be viewed as having an obligation not to allow re-
searchers to approach a cluster member whose interests
are likely to be unduly compromised. Thus, gatekeeper
refusal from physicians or teachers for researchers to ap-
proach individual patients or students is an instance of
the legitimate protection of individual interests.
When the relationship between gatekeeper and cluster

members is not fiduciary in nature, the gatekeeper does
not have the authority to be relied upon to protect the
interests of the cluster members. In these situations, the
gatekeeper may identify potential research subjects, but
may not grant permission to approach individuals. The
gatekeeper acting in this role should not be relied upon
to protect the interests of the subject For instance, con-
sider the role of the index member in the aforementioned
study of HIV prevention among Roma men. Identifica-
tion of cluster members may be an important role prag-
matically in the conduct of the study, but the researchers
and research ethics committees should be clear that it
does not involve the protection of individual interests.

Gatekeeper authority to protect cluster interests
The wide variety of groups studied in CRTs presents a
challenge to those trying to determine who has legitim-
ate authority to represent and protect the interests of a
cluster. CRTs may involve a variety of clusters, with
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varying degrees of cohesiveness; clusters may be sports
teams, classrooms, nursing homes, work sites, primary-
care practices, geographical areas, villages, or other com-
munities (Table 1). Cluster interests may include the
preservation of the identity of the group and the main-
tenance of the integrity of social structures. CRTs vary in
the degree to which group-based interests may be af-
fected by cluster participation. In some cases, such as
knowledge-translation studies seeking to promote adop-
tion by physicians of evidence-based guidelines, few
group-based interests may be implicated; in other cases,
implications for the cluster may be substantial. For in-
stance, studies investigating the genetic determinants of
breast cancer in Ashkenazi Jews may protect research
subjects by maintaining their anonymity, yet the naming
of the community in publications may lead to the per-
ception that Ashkenazi Jews as a group are more suscep-
tible to breast cancer and discrimination [39].
In certain cases, CRT participation may substantially

affect group-based interests yet protecting these interests
may be difficult. Clusters often do not have organized
structures or legitimate authorities capable of speaking
on their behalf. Further, where organized structures for
representative decision-making are present, these struc-
tures may not have been established with the intention
of making decisions about research participation [2]. Fi-
nally, as Hutton points out, a representative may refuse
to adopt the functions of a gatekeeper for a cluster [4].
These situations therefore raise the question, as stated
by Hutton: [4] ‘to whom should responsibility for the de-
cision to enter the cluster be passed’?
The debate in the community-based research literature

over a representative’s authority to provide permission to
enroll a community in a study may provide some insight
into a gatekeeper’s authority with respect to clusters. As
discussed in the introductory paper in our series, recog-
nition of community-based interests and the moral status
of communities led to the formulation of the principle of
respect for communities [1]. According to Weijer and
Emanuel, community permission is appropriate if ‘the
community has a legitimate political authority, which
could be a legislative assembly, mayor, or tribal council,
that has the authority to make binding decisions on be-
half of its members’ [39]. The principle of respect for
communities relies on identification of community or
group characteristics to help determine when community
consent is required and when consultation alone is ap-
propriate. Importantly, community permission is not a
substitute for individual informed consent.
When a CRT involves a well-defined community, and

when the CRT may substantially affect group-based in-
terests, the protections required by the principle of re-
spect for communities may be applied directly. In such
cases, researchers may be required to obtain permission
from gatekeepers to enroll the cluster, prior to seeking
individual informed consent from cluster members
(Table 2). A gatekeeper may give permission for the clus-
ter to participate in the study if they have legitimate au-
thority with respect to the individuals involved and if
their authority extends to the decision at hand. Whether
the gatekeeper has legitimate political authority depends
on whether, among the individuals who are significantly
affected by the gatekeeper’s decisions, there is widespread
satisfaction with the gatekeeper’s ability to make such
decisions.
A variety of mechanisms may be used to determine

whether the gatekeeper’s authority is legitimate. For in-
stance, researchers may consult with the leaders and
people in the group to understand the social dynamics of
the group, and members’ satisfaction with the gatekeeper’s
role. Consider the example of a community-based CRT
investigating a breastfeeding education program in India,
which sought consent from community leaders and
health-system authorities to include their communities in
the study [20]. Whether those who acted as gatekeepers in
this trial had the authority to provide cluster consent
depends on two conditions: whether the members of the
community understood the gatekeepers’ roles as including
the authority to make these decisions, and whether they
were largely satisfied with the institutions involved, that is,
the political system used to select community leaders and
the local health system. Individual satisfaction with these
institutions will be based not only on past decisions that
have been made by the institutions involved, but also on
the decisions at hand.
If it is unclear whether a gatekeeper’s authority encom-

passes decisions about participation in health research,
researchers should determine which method of proceed-
ing would be most likely to be be conducive to the clus-
ter members’ satisfaction with the institutions involved.
It has been reported that the views of community leaders
are generally poor substitutes for the views of individual
community members [42]. This suggests that ambiguity
about whether a gatekeeper’s role includes making a de-
cision about participation in a particular CRT might be a
reason for consultation with cluster members. Cluster
consultation is necessary because it increases the like-
lihood that cluster members will be satisfied with the
institutions involved, and the continued legitimacy of
the institutions involved depends on the satisfaction of
the people whom they purport to represent.
When CRTs involve clusters other than well-defined

communities, gatekeepers typically will not have legitim-
ate authority to speak on behalf of the cluster. In such
cases, researchers should not approach gatekeepers for
permission to enroll the cluster in research in order to
protect group-based interests, and a CRT should not pro-
ceed on the basis of such permission (Table 2).
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Cluster consultation is a second mechanism for the
protection of group-based interests in CRTs. As we have
seen, cluster consultation may usefully augment cluster
permission, particularly in cases in which there is uncer-
tainty about the gatekeeper authority. When a CRT may
substantially affect group-based interests, cluster con-
sultation may usefully and legitimately protect these
interests even in the absence of a legitimate political au-
thority (Table 2). Thus, compared with cluster permission,
we understand cluster consultation to have a broader
application to CRTs as a protection for group-based in-
terests. Cluster consultation involves a partnership be-
tween researchers and community members, from
research design to publication [43]. The degree to which
a cluster can participate will depend on community
characteristics and cohesiveness [39]. Cluster consult-
ation may be sought when the cluster has a common
history, common culture, or other characteristics that
provide cohesiveness to the group. In these cases there
are several aspects of the research endeavor in which
cluster members may take part, including consultation
over protocol development, involvement in the conduct
of research, dissemination of information, and publica-
tion of results [39].
The diversity of social groups in CRTs poses a prac-

tical challenge to effective cluster consultation. Dickert
and Sugarman have usefully described the goals of con-
sultation as enhanced protection, enhanced benefits, le-
gitimacy, and shared responsibility [44]. Possible means
of soliciting feedback on a study include open public
forums, meetings with opinion leaders, presentations at
religious or civic organizations, and the use of radio,
television or the internet. As previously stated, cluster
consultation differs from cluster permission in that re-
searchers are seeking input on how the study should
be conducted, not whether it ought to be conducted.
According to Dickert and Sugarman ‘it would be disin-
genuous to enter into a consulting arrangement where
the consulting party does not intend, ex ante, to take the
consultants’ advice. If relevant consultants have strong
negative reactions or endorse particular modifications,
those reactions or modifications have significant moral
force and warrant respect and careful consideration’ [44].
Although they are morally weighty, recommendations
from cluster consultation are not binding, meaning that
‘investigators may sometimes justifiably act contrary to
such opinions’ [44].
The gatekeeper function of protocol approval relates

to the practice of cluster consultation, insofar as cluster
members may participate in all stages of the research
process, including providing feedback on protocol devel-
opment. The partnership model requires cluster feed-
back to ensure the appropriateness of the study for the
clusters involved. To this end, research ethics committees,
whose mandate is to review study design and protocols,
include community representatives among their mem-
bers. Cluster approval of the study protocol may be ap-
propriate when the research ethics committee is not
representative of the community in which research is
taking place.

Gatekeeper authority to protect organizational interests
Another important role of gatekeepers is the protection
of organizational interests. Gatekeepers may protect or
promote organizational interests by providing permis-
sion in the name of an entire organization, such as a
hospital, nursing home, or school, to participate in a
study (Table 2). A gatekeeper’s agreement to allow an
organization to participate in a CRT may provide oppor-
tunities for individuals within that organization to par-
ticipate in and benefit from research, but a gatekeeper’s
refusal of permission may mean that individuals within
the organization may be denied participation in poten-
tially beneficial research. Thus, the interests of the
organization may conflict with the interests of indivi-
duals within it. An organization’s administrators and
managers will be guided by their legal and professional
responsibilities to act in ways that promote the safety
and privacy of their members, and promote the proper
functioning of the organization itself.
Although it may be useful to conceive of these two

sets of obligations as distinct, it should be noted that
they are not entirely independent of one another. Insofar
as being part of the organization serves the interests of
its members, then presumably, serving the interests of
the organization also goes some way towards serving the
interests of its members. Gatekeepers acting on behalf of
organizations may legitimately make the decision about
whether the organization will participate in a CRT be-
cause they are considered to be well situated to judge
organizational interests. This may simultaneously serve
the interests of those within the organization. Neverthe-
less, although an organizational gatekeeper may decide
to allow researchers to have access to individual employ-
ees, such permission is not a substitute for individual
informed consent.

Practical implications
In this section, we illustrate the practical implications of
our ethical analysis (summarized in Table 2) by consider-
ing three examples involving CRTs conducted in school,
community, and healthcare settings.

Example 1: improving the recognition of depression in
adolescence
The recognition of depression in adolescence is crucial
to providing mentally ill young people with early access
to treatment. In a school-based CRT evaluating an
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intervention aimed at improving the ability of teachers
to identify students with depression [33], the main out-
come measure was the ability of teachers to identify
depressed students who were independently diagnosed
by psychological testing. In the study, 151 teachers in 8
schools in central Scotland were randomized to the
intervention and control arms. All teachers were given
class lists of students, and asked to identify students
they believed to be depressed. One week later, all the
teachers participated in an educational workshop on
the identification of depression. On the day of the
workshop, all teachers were again given class lists of
students and asked to identify depressed students; tea-
chers in the control arm completed the task before the
educational session, and those in the intervention arm
completed it after the session. In the same time period,
1,911 students aged 12 to 15 years were assessed for
depression by a standard questionnaire for depressive
symptoms. Those with high scores underwent a struc-
tured clinical interview to diagnose depression. Letters
of information were sent to all parents, and they were
given the opportunity to opt their child out of the
CRT. Students not removed by their parents then
attended an information session, and were invited to
provide written, informed consent to study participa-
tion. Without any teacher training, about half of the
students who were depressed were identified by at least
one of their teachers, and the study intervention did
not improve the identification of depressed students.
This study raises a number of questions. Who are the
gatekeepers in this study? Teachers? Principals? Whose
interests do they protect? Do they have the authority
to fulfill these roles?
Both the students and teachers participating in this

CRT were human research subjects and their informed
consent was required. It does not appear that clusters
were randomized before students were approached for
informed consent. Parents were informed of the study
and given the opportunity to remove their children from
it. Insofar as parents’ consent was needed, mechanisms
than other opt-out forms would serve the goal of provid-
ing parents with the opportunity to refuse or consent to
their child’s participation in the research. For example,
the researchers could have instead used the opposite ap-
proach, requiring that parents sign and mail back the
consent form if they were willing to allow their children
to participate. This would have been more likely to en-
sure that the parents understood the aims and methods
of the trial, and that they in fact agreed to their child’s
participation.
However, researchers also gave students who were not

removed from the study the opportunity to provide writ-
ten informed consent, after attending a 45-minute infor-
mation session. Thus, on balance, student interests were
adequately protected by informed-consent procedures
and the research ethics committee review. All of the tea-
chers involved in the study received study and data-
collection interventions. The study did not report that
informed consent was obtained from teachers (an im-
portant omission). Because the study intervention was
directed at teachers and not entire classrooms, there
were no prominent group-based interests at stake in this
study. Thus, as there was no need for cluster permission
or consultation in this study, the teachers were not gate-
keepers in this case.
The CRT had substantial implications for participating

schools: researchers were granted access to facilities, stu-
dents, and staff; students were made available for the
psychological questionnaire and follow-up interviews;
and teachers were given release time for the educational
workshop and data collection. Thus, the school princi-
pals had an important gatekeeper function in this study
in determining the ‘willingness and ability of the school
to conduct the study within the research time frame and
on the availability of teachers who could be released to
participate in the teaching intervention’ [33]. This deci-
sion clearly falls within their remit as the senior admin-
istrator of the school. Thus, based on the study report,
the gatekeeper role was a legitimate one for the princi-
pals to perform.

Example 2: HIV prevention among women in low-income
housing developments
This study sought to reduce risk behaviors for HIV in
women who are impoverished, belong to minority
groups, and live in low-income, inner city housing devel-
opments [45]. The place-based CRT studied women in
eighteen low-income housing developments in five cities
in the USA, randomizing them to either an intervention
group or a control group. In the intervention group,
opinion leaders were identified, and these participated in
a risk-reduction workshop and formed local women’s
health committees. These committees organized a var-
iety of community events to reach all women tenants.
The primary outcome measure was change in reported
HIV-related risk behaviors. Support and approval for the
study was obtained from local Housing and Urban De-
velopment offices and the management of local housing
developments. Focus groups were conducted with
tenant-management organizations, healthcare providers,
political leaders, and others to develop an appropriate
and widely acceptable protocol. All women in the hous-
ing developments were invited to fill out anonymous
questionnaires about HIV risk-related behaviors at
baseline and at the end of the intervention period. The
study concluded that the community-level behavioral
interventions were successful at reducing HIV risk-
related behaviors.
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The questions raised by this study include the follow-
ing. Who are the gatekeepers in this study? Opinion lea-
ders? Local housing development officials? Whose
interests do they protect? Do they have the authority to
fulfill those roles?
The study evaluated the effects of a community-level

behavior-change intervention strategy on reducing HIV
risk-related behaviors in women in low-income housing
developments. Clusters in this study may also be con-
ceived of as involving communities, because prospective
research subjects were selected on the basis of shared
geographic and social characteristics. Further, CRT par-
ticipation may have an effect on the identity interests of
the clusters, including the possibility of stigmatization
and discrimination resulting from perceptions of HIV
risk in the group. However, no easily identifiable author-
ity existed that could make binding decisions about par-
ticipation on behalf of cluster members and on the basis
of cluster interests. Therefore, cluster permission in this
study was not appropriate, but cluster consultation was
appropriate. The appropriate role of gatekeepers in clus-
ter consultation includes providing feedback on protocol
development, ensuring that the goals of the study are in
accordance with the interests of the cluster, and ensuring
that the study is sensitive to the concerns of cluster
members. We view the focus groups conducted in this
study, which included tenant-management organiza-
tions, healthcare providers, political leaders, and others,
as motivated by the need for cluster consultation.
Organizations such as housing developments also have

interests that may require gatekeeper protections. To ac-
cess buildings and conduct research activities using
resources from the housing developments, management
may be approached as gatekeepers to provide access to
institutional resources. It is important to clarify the
interests that managers are to take into account in mak-
ing their decisions. The role of the managers is to protect
organizational interests. They are not in a position to rep-
resent or protect individual interests or cluster interests.

Example 3: effects of redesigned community postnatal care
on women’s health at 4 months after birth
Despite advances in postnatal care, a substantial propor-
tion of women experience physical and psychological
disorders after childbirth. This study evaluated a new
model of community postnatal care delivered by mid-
wives in an attempt to improve physical and mental
symptoms, including depression, after childbirth [46].
The unit of randomization in the study was the general
(family) practice. In total, 120 practices were identified
from a randomly selected list of general practitioners in
theWestMidlands region in the UK, and were approached
to take part in the trial. Agreement was obtained from
all practice partners and from midwifery managers in
the local UK National Health Service, before approach-
ing midwives within each practice for participation in
the trial [46]. From 36 general practices that agreed to
participate (17 randomized to the intervention group
and 19 to the control group), 42 and 38 midwives, re-
spectively, recruited women and provided care. Patients
were informed of the study between 34 weeks’ gestation
and the first visit, and their written informed consent
was obtained. Midwives in the intervention arm were
trained to implement a new model of care that was tai-
lored to the individual needs of patients after birth and
was based on 10 evidence-based guidelines that had
been developed for the study, while midwives in the con-
trol arm provided usual care. All midwives used a check-
list of physical and psychological symptoms, which was
administered at the first visit, 10 days later, 28 days later,
and at the discharge visit 10–12 weeks later. A postnatal
depression scale was used to screen patients at 28 days
and at the discharge visit. The study intervention signifi-
cantly improved women’s mental health, but it had no
effect on their physical health.
The questions raised include the following. Who are

the gatekeepers in this study? General-practice partners
and midwifery managers? Midwives? Whose interests do
they protect? Do they have the authority to fulfill these
roles?
Both patients and midwives participating in this CRT

were human research subjects, and their informed con-
sent was required. In this case, practice clusters were
randomized before the patients (pregnant women) could
feasibly be identified and approached for informed con-
sent. However, patients were approached for informed
consent as soon as possible after they were identified
(between 34 weeks gestation and the first visit) and be-
fore any study intervention or data-collection procedures
were carried out. Thus, gatekeeper permission to ran-
domize was not required. Patient interests were ad-
equately protected by research ethics committee review
and the informed-consent procedures. The informed
consent of the midwives in the study was also obtained.
In this case, the midwives were not the gatekeepers. The
study interventions and data-collection procedures were
carried out after the patients’ consent was obtained, and
there were no substantial group-level interests at stake.
The CRT did have substantial implications for the par-

ticipating general practices. The midwives received train-
ing, and the researchers required access to patient records.
Thus, the general-practice partners and midwifery man-
agers had a gatekeeper role with regard to the organi-
zational interests of the practices and the midwives
working in them. Gatekeepers had a role to ensure that
there were adequate resources, in terms of personnel and
finances, for the general practice to participate in the
study. Further, the gatekeeper had to see that researcher
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access to confidential patient records was conducted in
accordance with organizational policies and legal require-
ments. These decisions fall within the remit of the
general-practice partners and midwifery managers, hence
they have the authority to legitimately fulfill the role of
gatekeeper.

Conclusion
The use of gatekeepers in CRTs arose from the chal-
lenges that the design features of CRTs pose for obtain-
ing individual informed consent. However, using an
appropriately restrictive definition of a research subject,
determining when a waiver of consent may be allowable,
and paying strict attention to those instances in which
informed consent may not be required, helps allay many
of these concerns and diminishes the need for gate-
keepers in CRTs. We have suggested that gatekeepers
may be called upon to protect the interests of indivi-
duals, clusters, and organizations, but that these roles
may conflict in certain cases and, accordingly, ought to
be viewed as distinct and separate. A gatekeeper may
have the authority to protect the interests of one of these
categories, but not necessarily any others’.
We have suggested that gatekeepers cannot legitim-

ately provide proxy consent on behalf of cluster mem-
bers. The ethical principle of respect for communities
and notions of community permission and consultation
provide a useful model for the protection of cluster in-
terests. In a restrictive set of cases, a gatekeeper may
legitimately protect cluster interests through the mech-
anism of cluster permission. It must be remembered
that cluster permission does not supplant the need for
informed consent from cluster members. Cluster con-
sultation may meaningfully protect cluster interests in
cases in which cluster permission does not apply. Finally,
gatekeepers may control access to organizations, such
as general practices, hospitals, and schools, by granting
permission for investigators to conduct CRTs using
their facilities, resources, and personnel.

Note
We have created a wiki webpage to facilitate an open
discussion about the ideas expressed in this and other
papers published in the series on ethical issues in CRTs.
Please enter your thoughts and comments at http://
crtethics.wikispaces.com.

Competing interests
JCB, AG, ADM, RS, MT, CW and AW have no competing interests to declare.
RB, AD, MPE, JMG, and MZ have all submitted cluster-trial protocols to ethics
committees, and had difficulty explaining to them the differences between
CRTs and individual patient-randomized trials.

Authors’ contributions
AG, CW, and AW contributed to the conception and design of the
manuscript. AG, CW, and AW wrote the initial draft and led the writing of
subsequent versions. All authors commented on sequential drafts and
approved the final version.
Acknowledgements
This study has been funded by operating grants from the Canadian Institutes
of Health Research. The funding agency had no role in the study design,
collection, analysis, or interpretation of data, the writing of the manuscript or
the decision to submit the manuscript for publication. AG is funded by a
grant from the Schulich Research Opportunities Program at the University of
Western Ontario. ADM is funded by a Fellowship Award from the Canadian
Institutes of Health Research. JMG and CW both hold Canada Research
Chairs.

Author details
1Rotman Institute of Philosophy, University of Western Ontario, London, ON
N6A 5B8, Canada. 2Schulich School of Medicine and Dentistry, University of
Western Ontario, London, ON N6A 5C1, Canada. 3Department of Medicine,
University of Western Ontario, 339 Windermere Road, London, ON N6A 5A5,
Canada. 4Department of Epidemiology and Biostatistics, University of
Western Ontario, London, ON N6A 5C1, Canada. 5Ottawa Hospital Research
Institute, Clinical Epidemiology Program, Civic Campus, 1053 Carling Avenue,
Ottawa, ON K1Y 4E9, Canada. 6Department of Medicine, Faculty of Medicine,
University of Ottawa, Ottawa, ON K1H 8L6, Canada. 7Graduate School of
Education and Statistics Department, Wharton School, University of
Pennsylvania, 3700 Walnut Street, Philadelphia, PA 19104, USA. 8Department
of Epidemiology and Community Medicine, University of Ottawa, Ottawa, ON
K1H 8M5, Canada. 9Robarts Clinical Trials, Robarts Research Institute, London,
ON N6A 5K8, Canada. 10Institute of Health and Society, Newcastle University,
Baddiley-Clark Building, Richardson Road, Newcastle upon Tyne NE2 4AX, UK.
11Division of Emergency Medicine, Foothills Medical Centre, University of
Calgary, 1403 29th Street NW, Calgary, AB T2N 2T9, Canada. 12Department of
Medicine, Ottawa Hospital Research Institute, University of Ottawa and
Ottawa Hospital, 1053 Carling Avenue, Ottawa, ON K1Y 4E9, Canada. 13Centre
for Health Services Sciences, Sunnybrook Health Sciences Centre, 2075
Bayview Avenue, Toronto, ON M4N 3M5, Canada.

Received: 10 November 2011 Accepted: 26 July 2012
Published: 26 July 2012
References
1. Weijer C, Grimshaw JM, Taljaard M, Binik A, Boruch R, Brehaut JC, Donner A,

Eccles MP, Gallo A, McRae AD, Saginur R, Zwarenstein M: Ethical issues
posed by cluster randomized trials in health research. Trials 2011, 12:100.

2. Edwards SJL, Braunholtz DA, Lilford RJ, Stevens AJ: Ethical issues in the
design and conduct of cluster randomised controlled trials. Br Med J
1999, 318(7195):1407–1409.

3. Medical Research Council: Cluster Randomised Trials: Methodological and
Ethical Considerations.; 2002. http://www.mrc.ac.uk/Utilities/
Documentrecord/index.htm?d=MRC002406; date accessed: April 13, 2012.

4. Hutton JL: Are distinctive ethical principles required for cluster
randomized controlled trials? Stat Med 2001, 20(3):473–488.

5. McRae AD, Weijer C, Binik A, White A, Grimshaw JM, Baruch R, Brehaut JC,
Donner A, Eccles M, Saginur R, Zwarenstein M, Taljaard M: Who is the
research subject in cluster randomized trials in health research? Trials
2011, 12:183.

6. McRae AD, Weijer C, Binik A, Grimshaw JM, Baruch R, Brehaut JC, Donner A,
Eccles MP, Saginur R, White A, Taljaard M: When is informed consent
required in cluster randomized trials in health research? Trials 2011,
12:202.

7. Donner A, Klar N: Pitfalls of and controversies in cluster randomization
trials. Am J Public Health 2004, 94(3):416–422.

8. Donner A, Klar N: Design and Analysis of Cluster Randomization Trials in
Health Research. London: Arnold; 2000.

9. Council of International Organizations of Medical Science: International
Ethical Guidelines for Epidemiologic Studies. Geneva: Council of International
Organizations of Medical Science; 2009.

10. Taljaard M, McGowan J, Grimshaw JM, Brehaut JC, McRae A, Eccles MP,
Donner A: Electronic search strategies to identify reports of cluster
randomized trials in MEDLINE: Low precision will improve with
adherence to reporting standards. BMC Med Res Methodol 2010, 10:15.

http://crtethics.wikispaces.com
http://crtethics.wikispaces.com


Gallo et al. Trials 2012, 13:116 Page 14 of 14
http://www.trialsjournal.com/content/13/1/116
11. Taljaard M, McRae A, Weijer C, Bennett C, Dixon S, Taleban J, Skea Z,
Brehaut J, Eccles MP, Donner A, Saginur R, Boruch RF, Grimshaw JM:
Inadequate reporting of research ethics review and informed consent in
cluster randomized trials: review of a representative sample of published
trials. BMJ 2011, 342:d2496.

12. Olsen OE, Myklebust G, Engebretsen L, Holme I, Bahr R: Exercises to
prevent lower limb injuries in youth sports: cluster randomised
controlled trial. BMJ 2005, 330(7489):449–452.

13. Verhagen EALM, van Tulder M, van der Beek AJ, Bouter LM, van Mechelen
W: An economic evaluation of a proprioceptive balance board training
programme for the prevention of ankle sprains in volleyball. Br J Sports
Med 2005, 39(2):111–115.

14. Barbic D, Pater J, Brison RJ: Comparison of mouth guard designs and
concussion prevention in contact sports. A multicenter randomized
controlled trial. Clin J Sport Med 2005, 15(5):294–298.

15. Luepker RV, Raczynski JM, Osganian S, Goldberg RJ, Finnegan JR Jr, Hedges
JR, Goff DC Jr, Eisenberg MS, Zapka JG, Feldman HA, Labarthe DR,
McGovern PG, Cornell CE, Proschan MA, Simons-Morton DG: Effect of a
community intervention on patient delay and emergency medical
service use in acute coronary heart disease: The Rapid Early Action for
Coronary Treatment (REACT) trial. JAMA 2000, 284(1):60–67.

16. Thompson B, Coronado G, Chen L, Islas I: Celebremos la salud! A
community randomized trial of cancer prevention (United States). Cancer
Causes Control 2006, 17(5):733–746.

17. Kelly JA, Amirkhanian YA, Kabakchieva E, Vassileva S, McAuliffe TL,
DiFranceisco WJ, Antonova R, Petrova E, Khoursine RA, Dimitrov B:
Prevention of HIV and sexually transmitted diseases in high risk social
networks of young Roma (gypsy) men in Bulgaria: randomised
controlled trial. BMJ 2006, 333(7578):1098–1101.

18. Bowman RJC, Soma OS, Alexander N, Milligan P, Rowley J, Faal H, Foster A,
Bailey RL, Johnson GJ: Should trichiasis surgery be offered in the village?
A community randomised trial of village vs. health centre-based surgery. Trop
Med Int Health 2000, 5(8):528–533.

19. West SK, Emerson PM, Mkocha H, Mchiwa W, Munoz B, Bailey R, Mabey D:
Intensive insecticide spraying for fly control after mass antibiotic
treatment for trachoma in a hyperendemic setting: a randomised trial.
Lancet 2006, 368(9535):596–600.

20. Bhandari N, Bahl R, Mazumdar S, Martines J, Black RE, Bhan MK, Infant
Feeding Study Group: Effect of community-based promotion of exclusive
breastfeeding on diarrhoeal illness and growth: a cluster randomised
controlled trial. Lancet 2003, 361(9367):1418–1423.

21. Bolton P, Bass J, Neugebauer R, Verdeli H, Clougherty KF, Wickramaratne P,
Speelman L, Ndogoni L, Weissman M: Group interpersonal psychotherapy
for depression in rural Uganda. JAMA 2003, 289(23):3117–3124.

22. Emmons KM, Stoddard AM, Fletcher R, Gutheil C, Suarez EG, Lobb R, Weeks
J, Bigby JA: Cancer prevention among working class, multiethnic adults:
results of the healthy directions-health centers study. Am J Public Health
2005, 95(7):1200–1205.

23. Eccles MP, Whitty PM, Speed C, Steen IN, Vanoli A, Hawthorne GC,
Grimshaw JM, Wood LJ, McDowell D: A pragmatic cluster randomised
controlled trial of a Diabetes REcall And Management system: the
DREAM trial. Implement Sci 2007, 2:6.

24. Davis J, Roberts R, Davidson DLW, Norman A, Ogston S, Grimshaw JM,
Davey P, Grant J, Ruta D: Implementation strategies for a Scottish
national epilepsy guideline in primary care: results of the Tayside
Implementation of Guidelines in Epilepsy Randomized (TIGER) trial.
Epilepsia 2004, 45(1):28–34.

25. Moore L, Campbell R, Whelan A, Mills N, Lupton P, Misselbrook E, Frohlich J:
Self help smoking cessation in pregnancy: cluster randomised controlled
trial. BMJ 2002, 325(7377):1383–1386.

26. Fossey J, Ballard C, Juszczak E, James I, Aldler N, Jacoby R, Howard R:
Effect of enhanced psychosocial care on antipsychotic use in nursing
home residents with severe dementia: cluster randomised trial. BMJ 2006,
332(7544):756–761.

27. Visser SM, Mccabe MP, Hudgson C, Buchanan G, Davison TE, George K:
Managing behavioural symptoms of dementia: effectiveness of staff
education and peer support. Aging Ment Health 2008, 12(1):47–55.

28. O’Halloran PD, Cran GW, Beringer TRO, Kernohan G, O’Neill C, Orr J, Dunlop
L, Murray LJ: A cluster randomised controlled trial to evaluate a policy of
making hip protectors available to residents of nursing homes. Age
Ageing 2004, 33(6):582–588.
29. Peri K, Kerse N, Robinson E, Parsons M, Parsons J, Latham N: Does
functionally based activity make a difference to health status and
mobility? A randomised controlled trial in residential care facilities (The
Promoting Independent Living Study; PILS). Age Ageing 2008, 37(1):57–63.

30. Krahé B, Abraham C, Scheinberger-Olwig R: Can safer-sex promotion
leaflets change cognitive antecedents of condom use? An experimental
evaluation. Br J Health Psychol 2005, 10(Pt 2):203–220.

31. Haerens L, Deforche B, Maes L, Brug J, Vandelanotte C, De Bourdeaudhuij I:
A computer-tailored dietary fat intake intervention for adolescents:
results of a randomized controlled trial. Ann Behav Med 2007,
34(3):253–262.

32. Snow M, White GL Jr, Kim HS: Inexpensive and time-efficient hand
hygiene interventions increase elementary school children’s hand
hygiene rates. J Sch Health 2008, 78(4):230–233.

33. Moor S, Maguire A, McQueen H, Wells JE, Elton R, Wrate R, Blair C:
Improving the recognition of depression in adolescence: can we teach
the teachers? J Adolesc 2007, 30(1):81–95.

34. Naylor P, Macdonald HM, Warburton DER, Reed KE, McKay HA: An active
school model to promote physical activity in elementary schools: action
schools! BC. Br J Sports Med 2008, 42(5):338–343.

35. Eklöf M, Hagberg M, Toomingas A, Tornqvist EW: Feedback of workplace
data to individual workers, workgroups or supervisors as a way to
stimulate working environment activity: a cluster randomized controlled
study. Int Arch Occup Environ Health 2004, 77(7):505–514.

36. Beresford SAA, Thompson B, Feng ZD, Christianson A, McLerran D, Patrick
DL: Seattle 5 a day worksite program to increase fruit and vegetable
consumption. Prev Med 2001, 32(3):230–238.

37. Elliot DL, Goldberg L, Kuehl KS, Moe EL, Breger RKR, Pickering MA: The
PHLAME (Promoting Healthy Lifestyles: Alternative Models’ Effects)
firefighter study: outcomes of two models of behavior change. J Occup
Environ Med 2007, 49(2):204–213.

38. Geller AC, Glanz K, Shigaki D, Isnec MR, Sun T, Maddock J: Impact of skin
cancer prevention on outdoor aquatics staff: the Pool Cool program in
Hawaii and Massachusetts. Prev Med 2001, 33(3):155–161.

39. Weijer C, Emanuel EJ: Protecting communities in biomedical research.
Science 2000, 289(5482):1142–1144.

40. Quinn SC: Ethics in public health research: protecting human subjects:
the role of community advisory boards. Am J Public Health 2004,
94(6):918–922.

41. Buchanan AE, Brock DW: Deciding for Others: The Ethics of Surrogate Decision
Making. Cambridge, UK: Cambridge University Press; 1990.

42. Onwujekwe O, Shu E, Okonkwo P: Can community leaders’ preferences be
used to proxy those of the community as a whole? J Health Serv Res
Policy 1999, 4(3):133–138.

43. Ross LF, Loup A, Nelson RM, Botkin JR, Kost R, Smith GR, Gehlert S: The
challenges of collaboration for academic and community partners in a
research partnership: points to consider. J Empir Res Hum Res Ethics 2010,
5(1):19–31.

44. Dickert N, Sugarman J: Ethical goals of community consultation in
research. Am J Public Health 2005, 95(7):1123–1127.

45. Sikkema KJ: HIV prevention among women in low-income housing
developments: issues and intervention outcomes in a place-based
randomized controlled trial. Ann Am Acad Pol Soc Sci 2005, 599(1):52–70.

46. MacArthur C, Winter HR, Bick DE, Knowles H, Lilford R, Henderson C,
Lancashire RJ, Braunholtz DA, Gee H: Effects of redesigned community
postnatal care on womens’ health 4 months after birth: a cluster
randomised controlled trial. Lancet 2002, 359(9304):378–385.

doi:10.1186/1745-6215-13-116
Cite this article as: Gallo et al.: What is the role and authority of
gatekeepers in cluster randomized trials in health research?. Trials 2012
13:116.


	Abstract
	Background
	Development of gatekeepers in CRTs
	Variety of roles undertaken by gatekeepers
	Gatekeeper roles relevant to the protection of individual interests


	link_Tab1
	Outline placeholder
	Gatekeeper roles relevant to the protection of cluster interests
	Gatekeeper roles relevant to the protection of organizational interests

	Gatekeeper authority to undertake these roles
	Gatekeeper authority to protect individual interests
	Gatekeeper authority to protect cluster interests


	link_Tab2
	Outline placeholder
	Gatekeeper authority to protect organizational interests

	Practical implications
	Example 1: improving the recognition of depression in adolescence
	Example 2: HIV prevention among women in &b_k;low-&e_k;&b_k;income&e_k; housing developments
	Example 3: effects of redesigned community postnatal care on women&rsquo;s health at 4&nbsp;months after birth


	Conclusion
	Note

	Competing interests
	Authors´ contributions
	Acknowledgements
	Author details
	References
	link_CR1
	link_CR2
	link_CR3
	link_CR4
	link_CR5
	link_CR6
	link_CR7
	link_CR8
	link_CR9
	link_CR10
	link_CR11
	link_CR12
	link_CR13
	link_CR14
	link_CR15
	link_CR16
	link_CR17
	link_CR18
	link_CR19
	link_CR20
	link_CR21
	link_CR22
	link_CR23
	link_CR24
	link_CR25
	link_CR26
	link_CR27
	link_CR28
	link_CR29
	link_CR30
	link_CR31
	link_CR32
	link_CR33
	link_CR34
	link_CR35
	link_CR36
	link_CR37
	link_CR38
	link_CR39
	link_CR40
	link_CR41
	link_CR42
	link_CR43
	link_CR44
	link_CR45
	link_CR46


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


