
BACKGROUND: Individual informed consent fromall par-
ticipants is required for most randomized clinical trials
(RCTs). However, some exceptions—for example, emer-
gency research—are widely accepted.
METHODS: The literature on various approaches to ran-
domizationwithout consent (RWOC)hasneverbeensystem-
atically reviewed. Our goal was to provide a survey and
narrative synthesis of published proposals for RWOC. We
focused on proposals to randomize at least some partici-
pants in a study without first obtaining consent to random-
ization. This definition included studies that omitted in-
formed consent entirely, omitted informed consent for se-
lected patients (e.g., the control group), obtained informed
consent to research but not to randomization, or only
obtained informed consent to randomization after random
assignment had already occurred. It omitted oral and staged
consent processes that still obtain consent to randomization
from all participants before randomization occurs.
RESULTS: We identified ten different proposals for
RWOC: two variants of cluster randomization, two var-
iants of the Zelen design, consent to postponed informa-
tion, two-stage randomized consent, cohort multiple RCT,
emergency research, prompted optional randomization
trials, and low-risk pragmatic RCTs without consent.
CONCLUSION: Of all designs discussed here, only cluster
randomized designs and emergency research are routinely
used, with the justification that informed consent is infea-
sible in those settings. Other designs have raised concerns
that they do not appropriately respect patient autonomy.
Recent proposals have emphasized the importance for
RWOC of demonstrating such respect through systematic
patient engagement, transparency, and accountability, po-
tentially in the context of learning health care systems.
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INTRODUCTION

Randomized controlled trials (RCTs) are the gold standard for
clinical research.1 Informed consent, including disclosure of
randomization, is an ethical requirement for most RCTs.2 This

principle, intended to protect participants’ autonomy and dig-
nity, is firmly embedded in guidelines and regulations.3–6 But,
critics have argued that modern consent processes often fail to
convey information well, can confuse or distress participants,
and may even hinder legitimate research endeavors to the point
where patients are paradoxically harmed by the lack of research
on the safety and effectiveness of commonly used therapies.7,8

These arguments have led to calls to relax or eliminate in-
formed consent requirements in certain circumstances. An exam-
ple is the exception for emergency medicine studies in which it is
deemed impossible to obtain informed consent and still test an
emergent intervention.9 More broadly, US Federal regulations
allow a waiver of informed consent requirements for clinical
research given that four requirements are met: (1) Bthe research
involves no more than minimal risk to the subjects,^ (2) Bthe
waiver or alteration will not adversely affect the rights and
welfare of the subjects,^ (3) Bthe research could not practicably
be carried out without the waiver,^ and (4) Bwhenever appropri-
ate, the subjects will be provided with additional pertinent infor-
mation after participation.^3 The interpretation of whether or not
a study meets these standards is the responsibility of Institutional
Review Boards (IRBs).
The argument continues to be made that more RCTs should

be done without informed consent, either through broader
application of existing waiver processes or revision of regu-
lations.7,10,11 The idea is now raised in the specific context of
learning health care systems, which are expected to conduct
rigorous comparative effectiveness research at a scale and pace
that some authors have argued is essential for patient well-
being but unrealistic with current informed consent require-
ments.7 However, it is unclear how often, or in what context,
randomization without consent (RWOC) occurs.
RWOC is just one way to address concerns with current

informed consent requirements. A literature also exists on
efforts to Bstreamline^ informed consent by shortening con-
sent forms or replacing themwith an oral process or to Bstage^
it in multiple sessions over time. These innovations may
improve recruitment, trust, and comprehension by preventing
patients from being overwhelmed with excessive detail.12–14

RWOC is distinct from these proposals in that it contradicts
the intuitive ethical principal that patients should be told that
they are participating in an experiment before the experiment
begins. In doing so, it raises unique ethical issues while
opening the door to more radical changes, such as not obtain-
ing consent at all.
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We undertook a narrative review with the goal of providing
evidence and conceptual frameworks for future research and
policy regarding RWOC. This review describes published
research designs that eliminate or attenuate informed consent
to the point where randomization is not disclosed to at least
some research participants.

SEARCHING THE LITERATURE

Traditional electronic searches of ethics literature are challeng-
ing because of difficulty defining standard search terms for
ethical concepts.15 Further, the diverse RWOC proposals could
not be synthesized in a fully quantitative or objective fashion.
For these reasons, we pursued a narrative rather than systematic
review. However, a systematic literature search was undertaken
and provided the starting point for the narrative review.
In the systematic search, the PubMed database was queried

using Brandomized controlled trials as topic [MESH term]
AND informed consent [MESH term]^ in the date range
January 1, 1970 to September 1, 2015. Inclusion criteria were
a description of a research design that would not require
informed consent prior to randomization from all participants.
This definition included studies that omitted informed consent
entirely, omitted informed consent for selected patients (e.g.,
the control group), obtained informed consent to research but
not to randomization, or only obtained informed consent to
randomization after random assignment had already occurred.
It omitted oral and staged consent processes that still obtain
consent to randomization from all participants before random-
ization occurs.
On recognition of some recurring design elements in di-

verse proposals, the authors collaboratively and inductively
divided the proposals into categories to organize the data
presentation.

REVIEW OF KNOWN PROPOSALS FOR
RANDOMIZATION WITHOUT INFORMED CONSENT

The PubMed search identified 20 eligible manuscripts that
described 10 distinct approaches to RWOC. Numerous RCTs
conducted without informed consent have been published that
did not appear in this literature search. However, all of those
known to the authors could be classified under one of the ten
proposals identified by the formal literature search.
The designs are detailed in Tables 1, 2, and 3 and in Figure 1.

They are described below, organized by common design
themes.

Designs Based on Infeasibility of Informed
Consent

One of the most widely used RWOC types is emergency
research. For this, an otherwise typical RCT design is used,
but informed consent is not obtained because patients are too

sick and the medical situation too urgent to obtain informed
consent before a time-sensitive intervention must be carried
out. The resulting impossibility of obtaining informed consent
has been widely accepted as justifying a waiver of informed
consent, provided the research is of sufficient importance. The
design is explicitly permitted by federal regulations and is in
routine use.9 A recent example compared two induction agents
for emergent bronchial intubation.16

Cluster randomized studies are the other common case of
RWOC. Sim and Dawson offer a detailed discussion, in which
they further divide the category into cluster-cluster and
individual-cluster research.17 Both of these are in routine use.
In cluster-cluster designs, the intervention is delivered at a

community level, making it practically impossible for each
individual patient to refuse it. While community members
could provide consent in some such circumstances, it would
be ‘inert,’ because all community members would be exposed
to the intervention whether they consent or not. If the inter-
vention can only be practically implemented at the community
level, the infeasibility of individual consent is used to justify
this design. One example is a cluster-randomized study of
dengue prevention, which randomly assigned villages to inter-
ventions, such as destruction of mosquito breeding grounds,
that would affect all village residents regardless of whether
they consented individually.19

In an individual-cluster design, the intervention is
assigned at the community level, but delivered at the individ-
ual level. An example is a study of interventions to reduce
neonatal mortality.18 The intervention, which consisted pri-
marily of education on newborn care, was randomly assigned
to whole villages at a time, but in principle individuals could
opt out of receiving it. Sim and Dawson argue that omission of
informed consent in such cases is justifiable if consent would
be Bincompatible with the methodological integrity of the
study,^ a determination that they suggest should be made by
IRBs on a case-by-case basis. They note that using a cluster
design must be methodologically necessary and "should not
be used merely as a means of avoiding inconvenient ethical
requirements such as gaining informed consent.^

Designs That Omit InformedConsent for Control
Groups

A second family of proposals for RWOC are based on the idea
that it may not be necessary to obtain informed consent from
patients who are randomized to a control arm that receives the
usual standard of care. This idea was first articulated in the late
1970s, in the context of oncology studies where an experi-
mental treatment is compared to the best available standard of
care.8 Many study designs in this family are referred to as
‘randomized consent,’ although to avoid ambiguity we avoid
the term here.
In the original proposal (Zelen single-consent), patients

were randomized prior to any consent, and informed consent
to experimental treatment was sought only from individuals
who were assigned to experimental treatment. The design was
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only proposed for studies in which control patients would
receive the same care they would receive if they were never
enrolled in a study. Zelen argued that the process of obtaining
consent for such control patients could cause unnecessary
distress when patients were told about a promising

experimental treatment that they would not receive. He
asserted that this distress could also compromise the
physician-patient relationship and impair recruitment.
Although the Zelen design is often associated with oncolo-

gy trials, examples exist in other therapeutic areas: for

Table 1 Designs based on the infeasibility of informed consent

Design Reported
uses

Explanation of design Example of design Rationale for omitting informed
consent to randomization

Emergency
research9

Routinely
used

Studies can be conducted on
emergent interventions without
informed consent

RCT comparing two induction
agents for patients undergoing
urgent or emergent endotracheal
intubation16

There would be no other means of
conducting this research, and the
research is considered important for
public health

Individual-cluster
cluster
randomization17

Routinely
used

A randomized intervention occurs
at the individual level, but effect is
studied at the community, or
cluster level

Site-randomized trial of
behavior change intervention
reducing neonatal mortality18

While possible, individual consent
would be Bdeemed incompatible with
the methodological integrity of the
study^

Cluster-cluster
cluster
randomization17

Routinely
used

A randomized intervention, such
as an environmental management
trial, occurs at the community
level and is also studied at that
level

Site-randomized trial of an
integrated community-based
environmental management
strategy to prevent dengue fe-
ver19

Individual consent is clearly
infeasible: "On both logical and
logistical grounds, individual
informed consent is difficult if not
impossible in a cluster-cluster ran-
domized trial^

Table 2 Variations on the Zelen Design

Design Reported
uses

Explanation of design Example of design Rationale for omitting informed
consent to randomization

(Zelen) single-
randomized con-
sent8

>10 Eligible participants are pre-
randomized into treatment groups.
Consent is obtained only from
those receiving an experimental
treatment

Multicenter randomized trial of the
addition of rifampin to
combination therapy for
Pseudomonas bacteremia. Consent
was sought only from patients
randomized to the experimental
therapy20

Consent is omitted only for patients
who are receiving standard of care
Preserves the physician-patient rela-
tionship:
"The physician need not leave
himself open, in the eyes of the
patient, to not knowing what he or
she is doing and ‘tossing a coin’^
Spares patients distress: BOn the
patient’s side, there is also an
important advantage: before
providing consent the patient knows
what treatment will be given^

(Zelen) double-
randomized con-
sent21

>10 Eligible participants are pre-
randomized into treatment groups.
Informed consent is then obtained
from all participants for the treat-
ment to which they were assigned,
but randomization is not necessar-
ily disclosed

Randomized trial of short versus
long duration of residential drug
abuse treatment. This design was
used to prevent study dropout
among participants who wanted a
different program duration than
they were randomized to22

Two-stage
randomized
consent (aka
nested consent)23

1 Informed consent is obtained for a
follow-up study, but randomization
is not disclosed. Consent is then
obtained from participants ran-
domized to receive non-standard
care

A smoking cessation program for
first-visit patients who answered in
a questionnaire survey that they
were smokers23

Spares patients distress: "the
proposal of a trial with the
randomized process and the detailed
explanation process exhausts
patients, and the explanation may
cause a psychologically difficult
situation.^
Consent is omitted only for patients
who are receiving standard of care

Cohort multiple
RCT24

>10 An observational cohort is enrolled
without consent to specific study
randomization. For each RCT,
some members of the cohort are
randomly selected and offered the
trial intervention25

A study assessed the clinical and
cost-effectiveness of treatment by a
homeopath for women with men-
opausal hot flushes26

Spares patients distress: BPatients
should not be told about treatment
that they might not then receive, nor
should they be told that their
treatment will be allocated by
chance^
Consent is omitted only for patients
who are receiving standard of care

Consent to
postponed
information27

2 Randomization is not disclosed at
initial consent. Participants are told
that some information is being
withheld until the study concludes.
Randomization is disclosed after
the study

A study of an outreach nursing
care program after stroke
hospitalization27

Conventional consent would
compromise the methodologic
integrity of the study, for example,
because of dissatisfaction in the
control group
Spares patients the distress of
hearing about a promising
intervention they then do not receive
Consent is postponed only for
patients who are receiving standard
of care
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example, patients with pseudomonas bacteremia were ran-
domized to receive rifampin in addition to standard antibiotic
therapy, and only those randomized to rifampin were asked for
consent.20 A systematic review found that the Zelen single-
consent design had been used 23 times by 2006, although
revision of the federal regulations in the early 1980s made it
more difficult to approve research designs that failed to inform
all participants that they were part of an experiment.21,32

As a result, the Zelen double-consent design was devel-
oped.21 In this variant, all participants give informed consent to
be in a study, but not to randomization, which is completed
before potential participants are approached. The fact that ran-
domization is part of the study is not disclosed until after
randomization has occurred and is not necessarily ever dis-
closed to all participants. The rationale continues to be that this
design may improve study recruitment while sparing patients
emotional distress. But, descriptions of this proposal also con-
tinue to raise questions about whether it is ethical for partic-
ipants to undergo randomization without their knowledge or
consent. Systematic review found that Zelen double-consent
designs had been implemented at least 27 times,32 often to
compare an oncologic treatment to observation or usual care.
Nested consent is a newer variant of the Zelen design in

which investigators obtain permission from all patients to
follow them prospectively, without anymention of experimen-
tal care; a random subset of this cohort is then selected to
receive an experimental intervention, and consent for the
intervention is obtained from that group. The resulting process
is described by the authors as a Zelen single-consent design
preceded by a universal consent to follow-up, but not to
randomization.23 The authors report a single use of the nested
consent design to study a smoking cessation program.
The cohort multiple RCT (cmRCT) is similar to nested

consent, with two differences. First, it is intended to enable
multiple RCTs to be done over time within the same cohort.
Second, cmRCT proposals can be implemented with varying
levels of informed consent: for example, the initial consent
may or may not include an explicit consent to future random-
izations.24 If such an explicit consent for randomization is not
obtained, the design is similar to nested consent. If an explicit
up-front consent to randomization is obtained, the cmRCT is

not technically RWOC, in that it does inform all participants
that randomization will occur.33

At least 16 studies have used the cmRCT design.25 An early
example involved a cohort of women who had consented to
participate in a prospective observational study of menopausal
symptoms. A subset were randomly selected to be offered a
homeopathic intervention for hot flushes. The women who were
offered the intervention were asked for informed consent; the
other women in the observational cohort served as controls
without being informed of the existence of the randomized trial.26

Finally, in consent to postponed information, a consent
process is carried out during which patients are told that
significant information about the study will be withheld until
after the study is completed. One such piece of information is
the process of randomization.27 One of the advantages cited is
avoiding distress to patients from discussion of randomization
and an intervention they may not receive. Another rationale,
and precondition, is that the information disclosure during
conventional consent would have to create methodological
problems. In the cited example, regular care was compared
to increased home visits post-stroke, and the concern was that
a conventional consent would result in increased bias, because
patients would be disappointed to be randomized to the control
arm and would report lower satisfaction.

Designs That Omit Informed Consent Entirely

Two designs (low-risk pragmatic RCT and PORTs) omit in-
formed consent entirely.
Truog’s original proposal was that an otherwise typical low-

risk RCT design could be conducted without any informed
consent when two standard-of-care alternatives are being com-
pared under conditions of clinical equipoise. The requirement
for equipoise in this case means that Bno reasonable person
should have a preference for one treatment over any other.^
The rationale is that patients suffer no incremental risk or harm
and all stand to benefit in the long run from the comparative
effectiveness data generated. The major objection is that,
despite the absence of physical harm, patient autonomy is
not respected by this design.29

In a more recent publication by Faden and colleagues,
Truog’s concept is expanded, with a description of how a

Table 3 Pragmatic RCT designs that omit informed consent entirely

Design Reported
uses

Explanation of design Example of
design

Rationale for omitting informed consent
to randomization

PORT (Prompted
Optional
Randomization Trial)28

0 Physicians are prompted to choose particular
drugs based on computerized randomization,
but may easily override those prompts if they
or their patient prefer another treatment. No
informed consent is obtained

N/A Both treatments are standard of care
If patient or provider has a preference, the
prompt will be overridden

Low-risk pragmatic
RCT10,29

0* Patients are randomly assigned to one of two
low-risk standard of care interventions. No
informed consent is obtained

N/A Both treatments are standard of care, with no
reason to prefer one over the other
Oversight at the level of a learning health
care system with systematic patient
engagemetn could ensure trial is transparent
and acceptable to patients as a group

*At least two published studies arguably fit under this category, but do not explicitly cite this design30,31
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low-risk pragmatic RCT can be embedded within a learning
health care system that involves patient advocates in the study
approval process, advertises that these types of RWOC are
taking place, and potentially obtains a pre-consent for study
participation (similar to that described in cmRCT) from
patients. These additions were intended to protect patient
dignity and autonomy to a greater degree than Truog’s original
proposal would.10

We are aware of two low-risk randomized controlled trials
in which informed consent was omitted entirely. The first was
of feedback to physicians on test ordering behavior; in this
case, the rationale for omitting informed consent was not
clearly stated, and potential antecedent proposals such as
Truog’s were not cited.30 The second was of intercessory
prayer; in this case an IRB waiver was granted because of
the classification of the study as having no known risk, no

Figure 1 Schematic depiction of proposals to randomize prior to obtaining informed consent to randomization from all participants. Rectangles
represent consent; shaded rectangles represent discussion specifically of randomization. Circles represent events occurring at a community
rather than individual level. Diamonds represent randomization. Large arrows represent application of an intervention to an individual

1515Flory et al.: Proposals to Conduct Randomized Controlled TrialsJGIM



additional burden from data collection, and the potential for
informed consent process to cause anxiety.31 After discussion
among the co-authors, both of these designs were classified as
examples of a low-risk pragmatic RCT without consent (as
more explicitly described in the Truog and Faden proposals).
The Prompted Optional Randomization Trial (PORT) is

explicitly related to Truog’s proposal and has similar
ethical justifications and disadvantages, but has never
been implemented. The major difference between PORT
and a low-risk pragmatic RCT is that randomization does
not directly affect treatment assignment, but instead
results in a computerized order entry system prompt to
encourage physicians to prescribe one drug versus anoth-
er. This prompt is designed to be easily overridden if the
physician or patient has any preference. This feature is
intended to guarantee clinical equipoise and further reduce
the possibility of harm to patients, but may reduce study
power and generalizability.28

DISCUSSION

This review identified ten distinct proposals for RWOC. Emer-
gency research and cluster randomization have been widely
accepted. No other RWOC proposals have been widely adop-
ted, despite arguments that they do not place patients at risk of
physical harm. One major barrier is the concern that failing to
obtain a feasible informed consent to randomization is disre-
spectful to patient autonomy even if participation in the trial is
safe.34,35 Concepts of patient engagement and learning health
care systems appear to play a significant role in current efforts
to develop RWOC designs that adequately protect patient
autonomy.10,36

The argument that RWOC is ethical in emergency research
and cluster randomized trials is based on the infeasibility of
obtaining informed consent. One reason that these designs
have been generally accepted is that RWOC is a necessary
part of the methodology, not an option chosen because it is
most convenient for the investigators. When obtaining in-
formed consent is clearly feasible, however inconvenient or
expensive, other arguments for RWOC have been put forward.
Two influential rationales for RWOC were first framed by

Zelen. The first is that if patients are not placed at any material
risk by participation in a trial, informed consent may be an
unnecessary barrier to recruitment. The second is that the
informed consent process can directly harm some patients by
causing emotional distress and damaging the physician-patient
relationship, particularly for patients who are randomized to a
non-preferred arm. The demoralization that may occur if
patients strongly prefer one treatment and are randomized to
the other is both a significant potential harm and a potential
source of bias if demoralized patients are less adherent to
assigned treatment.37

Designs based on these rationales, notably the Zelen
double-consent design, remain in use but are not widely

accepted. It is unclear to what extent this is due to unex-
pectedly poor recruitment in practice34 or to unresolved
ethical concerns.
Most other RWOC designs have drawn on the same basic

arguments that, given its disadvantages, informed consent can
be omitted when the material risks of study participation are
very low. Kim and Miller have counter-argued that patient
autonomy is nonetheless violated by RWOC.35 This line of
objection is particularly credible because the primary purpose
of informed consent is to protect patient autonomy.2 As an
alternative, they suggest that a brief oral consent might be
used, making enrollment more feasible but continuing to
inform patients of randomization.
An emerging body of empirical literature supports this

concern. Both smaller focus group studies and larger scale
empirical surveys have found that a plurality of participants
prefer to give informed consent to research, including low-risk
pragmatic RCTs and even observational studies.38–41 In a case
where most participants initially rejected RWOC, they were
more accepting of a streamlined consent.39

Such public preferences may not be fixed: the same study
noted a significant increase in participants’ willingness to
accept an RWOC approach after a period of deliberation on
the topic.39 The finding that almost all participants wanted to
be asked for informed consent even for retrospective research
further highlights the challenges in reconciling public opinion
with policy. Nonetheless, these results suggest that RWOC
designs cannot simply consider the material risk to patients but
must also address a widespread desire for individuals to be
informed and give consent. In addition, RWOC may need to
be justified relative not just to current standards, but also to
alternatives like oral consent.
Faden and colleagues have argued that objections to RWOC

can best be addressed in the context of a learning health care
system, characterized by extensive patient engagement, transpar-
ency, and accountability, making it possible to ensure that
RWOC, if implemented, would not result in Bimportant affronts
to patient dignity.^10 The requirement that RWOC be done only
in a learning health care system is an important stipulation. A
learning health care system must meet a demanding list of
criteria—encompassing engagement, transparency, accountabili-
ty, use of electronic health records, and much more—that few if
any existing health care systems fulfill.42

Early experience with cmRCT illustrates the importance of
learning health care system concepts. The initial proposal did
not emphasize learning health care systems, patient engage-
ment, or transparency.24 However, implementations of
cmRCT beyond the initial pilot have been marked by engage-
ment with patient stakeholders and collection of quantitative
data about patient preferences.36 Concurrently, and in response
to criticism, the design has beenmodified to include additional
stages of consent (including pre-consent to randomization to
future unspecified studies) for the express purpose of enhanc-
ing patient engagement and making patients Bscientific citi-
zens^ within a learning health care system.33 This kind of
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engagement, transparency, and responsiveness to critiques has
not decisively addressed ethical concerns about cmRCT,43 but
may help to explain the strikingly rapid acceptance of cmRCT,
with a reported 16 studies in 5 years.25

Most proposals for RWOC give relatively little attention to
how well a proposal complies with existing regulations. This
vagueness is understandable: not only do regulations vary by
country, but how regulations are interpreted undoubtedly
varies among institutional review boards (IRBs). For example,
the investigators in an early cmRCT study noted that they felt
they could more easily gain ethics approval because a clinician
with experience in Zelen designs was on their ethics review
board.26 Even proposals to omit informed consent entirely for
low-risk pragmatic clinical trials might be capable of moving
forward under current US regulations, provided the IRB with
jurisdiction felt that they met the conditions for waiver of
informed consent; however, routinely obtaining such waivers
might be difficult without encouragement from a high level in
the federal regulatory system.10

This review has limitations. By design, it focuses on RWOC
rather than encompassing the full range of important innova-
tion, like streamlining, in informed consent. It was impossible
to extract data in a fully objective or quantitative way, neces-
sitating narrative review rather than systematic review or
meta-analysis. Finally, eligible proposals may have been
missed by the literature search strategies used.
In conclusion, substantial ingenuity has been spent devising

ethical approaches to RWOC. RWOC is well established in
cases where informed consent is infeasible. However, a long
line of efforts to implement RWOC more widely have been
unable to address concerns about disrespect to patient auton-
omy and dignity. There is considerable interest in the use of
systematic patient engagement in the setting of learning health
care systems to help address these concerns. Deeper ethical
and empirical analysis of how well such engagement can take
the place of traditional informed consent, perhaps informed by
ongoing experience with cmRCT, would be a valuable next
step.
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